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Shift 1 - 0043 

BIO-DIAMOND PROJECT: ADVANCING ALZHEIMER'S DISEASE MODELS FOR TARGET 
VALIDATION AND DRUG DISCOVERY 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.B. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: CELL TO CELL TRANSMISSION, SPREADING OF 
PATHOLOGY, PRION-LIKE 

Ahmad Allouche1, Louise Miny2, Sonia Kridi1, Jessica Rontard2, Julie Colin1, Benoît 
Maisonneuve2, Nicolas Violle1, Thibault Honegger2 
1ETAP-Lab, Meurthe Et Moselle, Vandœuvre-lès-Nancy, France, 2NETRI, Rhône, Lyon, France 

Aims: Here, we present a full characterization of the reproducibility of a microfluidic-based hiPSC culture, 
an essential tool toward developing models of AD that are both physiologically relevant and up to the 
industry’s standards. 
Methods: We employed NETRI’s DuaLink Shift microfluidic system for co-culture of hiPSC-derived 
glutamatergic and GABAergic neurons. This innovative device, depicted in the figure, features three 
compartments for precise isolation of soma, neurites, and synapses via microchannels. In collaboration 
with ETAP-Lab, we introduced AβO and TauO into a microfluidic co-culture of hiPSC-derived neurons. 
These oligomers, known for their neurotoxicity, were added at various concentrations and developmental 
stages. Our approach assesses their impact on different neuron types, replicating key aspects of 
Alzheimer’s 
pathology. 



 

 
Results: We propose a comprehensive characterization of the neuronal populations maintained for 
several weeks in microfluidic devices, using a range of analytical methods, including immunoassays, 
immunostaining, and electrophysiological activity assessments. These preliminary data highlight the 
impacts of the addition of peptides on neuronal activity. 



 
Conclusions: This represents a crucial step in the development of highly relevant, industry-standard 
models for AD. Such models can serve as indispensable resources for academic research teams and 
pharmaceutical industries alike, facilitating the elucidation of the pathological mechanisms of Alzheimer's 
disease and the screening of new effective treatments.



 
Shift 1 - 0044 

INFLUENCE OF THE APP-ΒCTF (C99) OLIGOMERIZATION AND EXOSOMAL SPREAD IN 
ALZHEIMER’S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.B. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: CELL TO CELL TRANSMISSION, SPREADING OF 
PATHOLOGY, PRION-LIKE 

Céline Badot, Inger Lauritzen, Frédéric Checler 
CNRS, Ipmc, Sophia Antipolis, Valbonne, France 

Aims: The accumulation of C99 was found to cause early Aβ-independent lysosomal-autophagic 
pathology. Recently, our lab showed that exosomes, small endocytic extracellular vesicles, isolated from 
AD models are also enriched with both monomeric and oligomeric C99, but the role of C99 
oligomerization remains unknown. Since exosomal secretion is known to increase when lysosomal-
autophagic degradation is compromised, but also to participate to prion-like transmission of neurotoxic 
proteins, we hypothesize that particularly C99 oligomers spreading could be neurotoxic. Thus, my aim is 
to characterize the neo-oligomerization of C99, its toxicity and the exosomal spread of C99 oligomers. 
Methods: The bimolecular fluorescence complementation (BiFC) method is a protein interaction assay 
based on the principle that a fluorescent protein (Venus) is reassembled from its two complementary non-
fluorescent N-terminal (VN) or C-terminal (VC) fragments when an interaction occurs between two 
proteins (C99 tagged with VN or VC) thus giving rise to a yellow fluorescence. 
Results: By using biochemical approaches and high-resolution microscopy, we validated inducible C99 
BiFC constructs allowing the visualization of C99 neo-oligomerization. Oligomers were found to be 
formed in the trans-Golgi network and to be trafficked to the endolysosomal system, in which they 
accumulate in enlarged autophagic compartments reflecting clearance deficits. Moreover, C99 oligomers 
were less prone to γ-secretase cleavage, supporting a potentiation of Aβ-independent toxicity of 
oligomers. 
Conclusions: Our new BiFC tool allowed us to specifically detect de novo C99 oligomerization and a link 
between oligomers trafficking into the late endosomal system and lysosomal-autophagic toxicity. These 
results support the perspective of visualizing the exosomal propagation of C99 fluorescent oligomers and 
their related neurotoxicity. Hopefully, the outcomes of this project will be a step forward in understanding 
the role of C99 in AD pathogenesis.



 
Shift 1 - 0045 

INDUCTION OF NEUROINFLAMMATION BY THE DISRUPTION OF GUT MICROBIOTA IN 
NEURODEGENERATIVE DISEASES. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Benjamin Adebisi 
Institute of Anatomy, Cell Biology, Brain and Neurodegeneration., Functional And Molecular 
Neurobiology, Osogbo, Nigeria 

Aims: The research aims to link how the disruption of gut microbiota triggers proteinopathies in the brain. 
Impairment of protein metabolism in the brain, such as alpha synuclein and beta amyloid, is responsible 
for the aggregation. Aggregated proteins alter neuronal functions and such alterations have been indicted 
in neuronal cell loss in most patients with neurodegenerative diseases such as Parkinson's and 
Alzheirmer's diseases. 
Methods: Literature reviews on the several pathological mechanisms elucidating on the aggregation of 
proteins were researched and one of such notable biological process is neuroinflammation, which is 
mediated by the microglia. Microglia are activated in response to immune triggers to foreign materials in 
the brain. 
Results: The triggers responded to by the microglia are Lipopolysaccharides, LPS, a major components 
in the outer membrane of gram-negative bacteria. These bacteria are migrated from the mucosa of the 
gastrointestinal tract through the blood stream, endocrine pathways or vagal networks. The gut has 
several millions of bacteria, which activities maintain the physiological state of system; howbeit, disruption 
of the microorgasms results in leaky gut, giving allowance for the migration of several bacteria to the 
central nervous system, bacteria also crosses the blood-brain barrier, giving room for eliciting immune 
responses, which alter mitochondrial functions and invariably protein aggregation seen in many 
neurodegenerative diseases. Mitochondrial disruptions have been connected with impairment of 
lysosomal and proteasomal degradation pathways, causing accumulation of aged organelles and 
proteinopathies. 
Conclusions: Since the culminative effects of neuroinflammation, mitochoindrial dysfunction and protein 
aggregation are pathological processes in neuodegenerative diseases linked to the microbial components 
and balance in the gut, it is imperative that management of these diseases are looked into through 
maintaining healthy microbial population in the gastrointestinal system by the use of probiotics.



 
Shift 1 - 0046 

EXTRACELLULAR ATP AS DETERMINANT OF MICROGLIA ACTIVATION AND 
NEUROINFLAMMATION IN ALZHEIMER’S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Nikita Arnst1, Martina Bedetta1, Simonetta Falzoni2, Dorianna Sandonà1, Nelly Redolfi1, Annamaria 
Lia1, Elisa Greotti1,3,4, Francesco Di Virgilio2, Paola Pizzo1,3,5 
1University of Padova, Department Of Biomedical Sciences, Padua, Italy, 2University of Ferrara, 
Department Of Medical Sciences, Ferrara, Italy, 3Italian National Research Council (CNR), Neuroscience 
Institute, Padua, Italy, 4University of Padova, Padova Neuroscience Center (pnc), Padua, Italy, 5University 
of Padova, Centro Studi Per La Neurodegenerazione (cesne), Padua, Italy 

Aims: Alzheimer’s disease (AD) is a neurodegenerative disease that still lacks an effective cure. 
Recently, the presence of activated microglia in histological samples of AD brains supports the 
hypothesis that inflammation might play a central role as a trigger of neuronal damage. In this context, 
microglia are one of the main targets of extracellular ATP (eATP), a molecule involved in the activation 
and propagation of neuroinflammation. To establish the role of eATP as a determinant of microglia 
activation and neuroinflammation we started by characterizing both microglia reactivity and the 
inflammatory state of the PS2APP (line B6.152H) mouse model of AD. 
Methods: We performed a morpho-functional analysis of microglia in the somatosensory cortex (SSCx) 
of WT and AD mice at 2-, 6-, and 9 months using confocal microscopy and Imaris software. We used Iba1 
to stain microglia, coupled with Lamp2 and vGLUT1/2 staining to assess microglia pruning activity. We 
performed also a western blot analysis of NLRP3 to assess a possible early activation of the 
inflammasome. 
Results: 3D images of microglia stained with Iba-1 showed less branching morphology in AD mice at all 
time points. Also, LAMP2-positive structures volume, as well as vGLUT1/2 volume in Iba-1 positive cells 
in AD mice, were increased, indicating higher microglia pruning activity during the early disease stages. 
We found a significant increase in NLRP3 levels in 2-month-old AD mice. 
Conclusions: We reveal an early activation of microglia in the SSCx of PS2APP mice. Indeed, Iba-1 
reactivity and microglia pruning activity are higher in AD mice at 2 months of age, thus well before the 
surge of both plaque deposition and cognitive deficits. We aim to measure eATP in the brain at the same 
time points.



 
Shift 1 - 0047 

THE PROGRESSION OF ALZHEIMER’S DISEASE IN THE HUMAN BRAIN: RNA DYNAMICS IN 
INFLAMMATION, NEUROTRANSMISSION AND OLIGODENDROCYTES 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Aurélien Badina1, Stergios Tsartsalis1,2, Kelly Ceyzériat2,3,4, Alexandre Tresh1, Léa Guenat1, Quentin 
Amossé1,2, Laurene Abjean2,3,4, Philippe Millet1,2, Benjamin Tournier1,2 
1University of Geneva, Psychiatry, Geneva, Switzerland, 2University Hospitals of Geneva, Psychiatry, 
Geneva, Switzerland, 3University of Geneva, Cibm Center For Biomedical Imaging, Geneva, 
Switzerland, 4University of Geneva, Laboratory Of Child Growth And Development, Geneva, Switzerland 

Aims: We are investigating the human brain’s adaptive response to Alzheimer's Disease (AD) 
progression by examining the dynamics of specific pathways and gene expressions, integrating RNA 
quantification and protein analyses across two distinct cohorts. 
Methods: The first cohort comprises 30 fresh-frozen human post-mortem hippocampal samples, divided 
into age- and sex-matched groups of non-neurological controls (n=7), early AD (Braak 4, n=12), and 
advanced AD (Braak ≥5, n=11). We analyzed 770 RNA strands using a NanoString nCounter panel and 
explored neuroinflammation, neurotransmission, and myelin metabolism pathways. Western Blot 
analyses were conducted on hippocampal proteins from the same subjects. The confirmation cohort 
encompasses 30 FFPE human hippocampi (n=6/group, age- and sex-matched), with young controls, 
controls with and without Amyloid-β deposits, Braak 4, and Braak 6 subjects. Immunofluorescence on the 
confirmation cohort is being performed to investigate cross-pathway gene involvement. 
Results: Comparing RNA levels of Braak 4 to Controls revealed 36 differentially expressed genes (11 up 
and 25 downregulated, with 4 overlapping with GWAS), whereas Braak 6 to Braak 4 showed 278 (54 up 
and 224 downregulated, 21 overlapping with GWAS) and Braak 6 to Controls revealed 349 (87 up and 
262 downregulated, 24 overlapping with GWAS). Early AD showed an upregulation of inflammatory 
pathways and a downregulation of myelin synthesis pathways. These pathways were inversely altered in 
advanced AD without reverting to control levels. Neurotransmission pathways were consistently 
downregulated. 
Conclusions: We show a strong inflammatory response in early AD stages that diminishes as the 
disease progresses, while the myelin metabolism pathways show the opposite pattern. It suggests an 
association between the two pathways, supported by GWAS data, and could shed light on damages of 
neuroinflammatory’s peak response and diminution. [SNSF grant: 310030_212322]



 
Shift 1 - 0048 

PROFILING IMMUNOLOGIC RESPONSE TO PATHOGENS IN POPULATIONS: ELDERLY 
POPULATION WITH OR WITHOUT ALZHEIMER'S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Omer Bender, Daniel Bar 
Tel Aviv University, Faculty Of Medicine, Tel Aviv, Israel 

Aims: Alzheimer’s disease (AD) has been associated with several pathogens. Specifically, Herpes 
simplex 1 virus (HSV-1), Chlamydia Pneumoniae (CP) and the periopathogenic bacteria 
Porphyromonas gingivalis (PG) has been demonstrated in the brain of AD patients and causally 
linked to pathological cleavage of the APP to form the insoluble Aβ1–42 peptides, one of the 
pathological hallmarks in AD. While exposure to PG and HSV-1 are prevalent, only a portion of 
affected individuals will develop AD. We propose that specific immune responses modulate the 
risk of developing AD following exposure to CP, PG, HSV-1 or other AD-associated pathogens. 
Methods: We will test this hypothesis by screening blood for antibodies against CP, PG, HSV-1 
and brain tissue auto-antibodies. The immune response of No-AD, AD patients and younger 
controls to various pathogens will be measured. We will identify which pathogenic proteins are 
recognized by the immune system of each subject, using proteomics, and test for a differential 
immune response to surface markers and virulence proteins and build a predictive model of 
immune-dependent AD-avoidance. 
Results: Among the proteins identified by the adaptive immune system are those found by 
previous studies to penetrate the blood brain barrier and novel proteins associated with AD 
(Figure1). 

 
Conclusions: We had shown differential immune response virulence proteins preferentially bound 



 
by the AD group suggesting an immune protective role for antibodies to these pathogens' 
proteins. The low and ineffective antibody counts of the AD patients might enable the pathogens 
to colonise brain tissue and promote local inflammation.



 
Shift 1 - 0049 

THE INFLUENCE OF FORMYL PEPTIDE RECEPTORS ON AMYLOID BETA SENSING IN GLIA AND 
IMMUNE CELLS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Lukas Busch, Bernd Bufe 
University of Applied Sciences Kaiserslautern, Department Of Informatics And Microsystems Technology, 
Zweibrücken, Germany 

Aims: Recent research on Alzheimer's Disease (AD) discovered over 100 structurally diverse Aβ 
peptides, of which so far only Aβ1-42 and Aβ1-40 are well characterized. We could recently identify Aβ1-42, 
Aβ1-40 but also Aβ11-40 and Aβ17-40 as sensitive activators of formyl peptide receptors (FPRs), a small gene 
family of immune receptors, comprising three members. In this study we investigated the biological effects 
and structural basis of Aβ interactions on FPRs in glia and primary human immune cells. 
Methods: • Calcium imaging experiments • Chemotaxis assays • ERK phosphorylation assays 
Results: FPR1 displayed over tenfold higher sensitivity to Aβ11-40 and Aβ17-40 than to Aβ1-42. Glial U87 
cells strongly responded to Aβ11-40 and Aβ17-40 in calcium imaging experiments, driven by FPR1 activation. 
In chemotaxis assays, only Aβ11-40 but not Aβ17-40 induced cell migration, indicating functional bias among 
Aβ peptides. In primary human neutrophils and mouse astrocytes Aβ11-40 and Aβ17-40 elicited FPR-
dependent signaling, arguing for a physiological significance of FPRs in Aβ sensing. To investigate the 
structural basis of the biased Aβ signals, we systematically screened fragmented peptides spanning the 
complete Aβ sequence and identified two motifs that induced subtype-specific responses through FPR1 
and FPR3. Both motifs prompted ERK-phosphorylation in U87 cells, but only the FPR1-specific agonist 
initiated chemotaxis, highlighting FPR-subtype dependent differences in signal transduction of glia 
responses. 
Conclusions: We here identified Aβ11-40, and Aβ17-40 as novel activators of FPR1 in glia and immune cells. 
We show that Aβ binding motifs differ between FPR-subtypes and trigger Aβ variant-selective effects. 
Given that the composition of Aβ variants can drastically differ in-between patients non-canonical Aβ 
sensing by FPRs may contribute to the complexity of glial cell responses and the strong variance in the 
pathological progression of AD between patients.



 
Shift 1 - 0050 

INVESTIGATING THE REGULATION OF THE NLRP3 INFLAMMASOME IN ASC-DEPENDENT AND 
ASC-INDEPENDENT PATHWAYS OF ALZHEIMER'S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Shilauni Dadwal1,2, Michael Heneka2 
1University of Luxembourg, Luxembourg Centre For Systems Biomedicine, Esch-Belval Esch-sur-Alzette, 
Luxembourg, 2Université du Luxembourg, Lcsb, Belvaux, Luxembourg 

Aims: The inflammasome is a protein complex that activates caspases, leading to inflammation in 
response to various stimuli, including microorganisms and protein aggregates of e.g. amyloid-β, and tau. 
Among the numerous studied inflammasomes, NLRP3 has been extensively investigated due to its well-
described activation mechanism. To develop targeted therapies for inflammatory disorders, it is crucial to 
fully understand how various molecules and signaling pathways activate and regulate the assembly of 
NLRP3 inflammasomes. So far in literature kinases like NEK7, MARK4, GBP5, PKR, AKT, and BTK are 
known to regulate the NLRP3 inflammasomes. In our project, we are focusing on the interactions 
between these kinases and what are the other factors involved in the activation, inhibition, and regulation 
of NLRP3. We are also focusing on the potential interactions of these regulatory factors within ASC-
dependent and ASC-independent pathways. So far, data shows the increased expression of NLRP3 upon 
external stimuli which is the very first step towards studying the regulation of NLRP3 inflammasome in 
murine and human models. 
Methods: In our study, we assessed the expression of NLRP3, ASC, interleukins (IL-1beta and IL-18), 
and kinases (NEK7, MARK4, GBP5, PKR, AKT, BTK) in various models, like primary microglia, Raw 
macrophages 264.7, THP-1, BV2 cell lines, iPSCs and APP mouse models upon treatment with 
lipopolysaccharide (LPS) and nigericin. Subsequently, we employed immunocytochemistry, ELISA, and 
Western blot techniques for further analysis. 
Results: Our investigations have so far demonstrated an increased expression of NLRP3 and ASC in 
samples subjected to LPS and nigericin treatments compared to controls across primary microglia, Raw 
macrophages, THP-1, and BV2 cell lines. 
Conclusions: Our ongoing studies have revealed an upregulation of NLRP3 and ASC expression. 
Additionally, we are exploring the expression of interleukins and kinases after the treatment.
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TREM2 IS DOWN-REGULATED BY HSV1 IN MICROGLIA AND INVOLVED IN ANTIVIRAL DEFENSE 
IN THE BRAIN. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Stefanie Fruhwürth1, Line Reinert2, Carl Öberg1, Marcelina Sakr1, Marcus Henricsson3, Henrik 
Zetterberg4, Sören Paludan2 
1Sahlgrenska Academy, Institute of Neuroscience and Physiology, Department Of Psychiatry And 
Neurochemistry, Göteborg, Sweden, 2Aarhus University, Department Of Biomedicine, Aarhus, 
Denmark, 3AstraZeneca, Biomarker Discovery And Development, Mölndal, Sweden, 4University of 
Gothenburg, Department Of Psychiatry And Neurochemistry, Molndal, Sweden 

Aims: The aim of this study was to explore how herpes simplex virus type 1 (HSV1) modulates gene 
expression in human microglia and to determine the functional impact on control of HSV1 infection. 
Methods: Here, we have used human induced pluripotent stem cell (hiPSC)-derived models of microglia 
and cortical neurons as well as Trem2-/- mice to study innate immune sensing of HSV1 by microglia, 
antiviral mechanisms, and control of HSV1 infection. 
Results: Here, we report that HSV1 infection of hiPSC–derived microglia down-regulates expression of 
genes in the TREM2 pathway. TREM2 was found to be important for virus-induced IFNB induction 
through the DNA-sensing cGAS-STING pathway in microglia and for phagocytosis of HSV1-infected 
neurons. Consequently, TREM2 depletion increased susceptibility to HSV1 infection in human microglia–
neuron cocultures and in the mouse brain. Thus, TREM2 is important for the antiviral immune response in 
microglia. 
Conclusions: Our data further support the idea of the essential role for microglia in early antiviral 
defense and provide mechanistic insight into the virus-cell interactions that govern the outcome of HSV1 
infection in the brain. Since TREM2 loss-of-function mutations and HSV1 serological status are both 
linked to Alzheimer’s disease, this work poses the question whether genetic or virus-induced alterations 
of TREM2 activity predispose to post-infection neurological pathologies.



 
Shift 1 - 0052 

DECIPHERING THE ROLE OF A BRAIN-SPECIFIC LNCRNA IN AD-RELATED 
NEUROINFLAMMATION 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Ulrike Fuchs1, Sophie Schröder1, André Fischer2 
1German Center for Neurodegenerative Diseases, Epigenetics And Systems Medicine, Göttingen, 
Germany, 2German Center for Neurodegenerative Diseases (DZNE), University Medical Center 
Göttingen, Psychiatry And Psychotherapy, Göttingen, Germany 

Aims: Long non-coding RNAs (lncRNAs) are emerging as important regulators of neuronal plasticity and 
have recently been linked to the onset and progression of neurodegenerative diseases. However, our 
knowledge about the role of lncRNAs in neuronal and non-neuronal cells is still limited. The aim of this 
project was to identify cell type-specific expression changes of non-neuronal lncRNAs in the context of 
AD-related neuroinflammation and to characterize their function. 
Methods: To this end, we performed an RNA sequencing-based screening of differentially expressed 
lncRNAs in primary astrocytes following their activation. We identified multiple candidate lncRNAs for 
further analysis and studied their role via loss of function approaches. 
Results: Our data reveal that one brain-specific lncRNA candidate is de-regulated in amyloid-beta 
activated astrocytes and regulates inflammatory pathways and synapse homeostasis. Knockdown of this 
lncRNA was sufficient to induce a neuroinflammatory phenotype in primary astrocytes. Furthermore, we 
found that this lncRNA was also de-regulated in human AD data sets. 
Conclusions: Since lncRNAs are often cell-type and tissue specific, they provide an optimal therapeutic 
target with less side effects, compared to other target structures. Thus, our lncRNA candidate could serve 
as a novel biomarker for AD-related neuroinflammation and a target for therapeutic interventions via 
RNA-based medicines.
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DEVELOPMENT OF NEW HUMAN MODELS TO STUDY THE ROLE OF COMPLEMENT IN 
NEURODEGENERATION 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Ashley Comer1, Fabrizio Pontarelli1, Gregory Wirak1, Soumya Nair2, Vaishnavi Rajagopal2, Dimitry 
Ofengeim1, Timothy Hammond1 
1Sanofi, Rare And Neurologic Diseases, Cambridge, United States of America, 2Sanofi, Immunology And 
Inflammation, Cambridge, United States of America 

Aims: Complement overactivation has emerged as a key mechanism in neurodegenerative disease, and 
in mouse models of Alzheimer’s disease genetic or therapeutic inhibition of the complement pathway 
reduces synapse loss, prevents neuron death and improves cognition. Despite this data, the mechanisms 
driving complement-induced neural dysfunction in the human brain are not fully understood. 
Methods: Complement proteins vary substantially between rodent and humans, so we have developed 
human in vitro iPSC models and humanized in vivo mouse models to bridge the gap. 
Results: We show in a human iPSC-derived brain tri-culture system with motor neurons, microglia and 
astrocytes that complement deposition on neurons disrupts firing as measured by calcium imaging and 
MEA recordings, and that this effect is caused by complement sub-lytic activation of membrane attack 
complex (MAC) pores. In addition, complement activation increased human synaptosome engulfment by 
iPSC microglia, suggesting a dual role for the pathway in disrupting neural connectivity. We also 
developed a humanized complement mouse model in which human complement-preserved serum is 
injected into the mouse striatum. We show that serum injection into the mouse brain leads to human 
complement activation and deposition on mouse neurons. This model will be critical to test human-
specific complement inhibitors in the mouse brain, where additional functional readouts can be measured. 
Conclusions: Modulating complement components or their regulators holds promise for controlling 
neuroinflammation and preserving neuronal function in neurodegenerative disease, and these models will 
help pave the way for novel therapeutic development.
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USING SINGLE-MOLECULE AND SUPER-RESOLUTION METHODS TO INVESTIGATE THE LINK 
BETWEEN ASC AND AMYLOID-Β IN A MOUSE MODEL OF ALZHEIMER’S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Beatrix Huissoon1, Giulia Albertini2, Emre Fertan1, John Danial1, Jeff Lam1, Bart De Strooper2, David 
Klenerman1 
1University of Cambridge, Yusuf Hamied Department Of Chemistry, Cambridge, United Kingdom, 2KU 
Leuven & VIB, Center For Brain & Disease Research, Leuven, Belgium 

Aims: It is now believed that small, ‘oligomeric’ aggregates of amyloid β (Aβ) are the primary sources of 
toxicity and responsible for neuronal loss in Alzheimer’s disease. Understanding of how these aggregates 
cause toxicity and how the brain responds to them is still limited. We investigated the effect of injected 
oligomers of human Aβ on inflammatory responses in mouse brains. This could provide further insight 
into the amyloid cascade and oligomeric toxicity. 
Methods: The left ventricles of 2-month-old wild-type C57BL/6 mice were injected with human Aβ1-42 
oligomers (oAβ) or scr, a scrambled form of Aβ. They were then sacrificed at 2, 6, 12, 24, 48, 72 and 96 
hours (n≥3). Another set of mice were first fed a diet containing Pexidartinib (PLX3397) for 3 weeks to 
deplete their microglia, then injected as before and sacrificed at 6, 24, 72 and 96 hours. Single molecule 
imaging using SiMPull assays were performed, alongside super-resolution analysis with DNA-PAINT to 
assess differences in size and shape of aggregates. 
Results: Single molecule imaging methods were able to show a microglia-dependent increase in ASC 
(inflammasome adapter) levels in response to injection of oAβ, with a subsequent increase in 
endogenous Aβ production. Also, evidence has been found that microglia are responsible for the 
clearance of oAβ. Using super-resolution techniques, a higher proportion of larger Aβ aggregates are 
seen with oAβ injection compared to the control, with differences in ASC size and shape also found. 
Conclusions: These data provide evidence to support the idea that small, oligomeric aggregates of Aβ 
can trigger inflammatory responses in mouse brains, which is largely dependent on the presence of 
microglia. The associated increase in mouse Aβ production also provides some support for the amyloid 
cascade hypothesis.
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LONGITUDINAL EFFECTS OF CAREGIVING BURDEN ON INFLAMMATORY BIOMARKERS IN 
SPOUSAL CAREGIVERS OF INDIVIDUALS WITH COGNITIVE IMPAIRMENTS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

So Yeon Jeon1,2 
1Chungnam National University College of Medicine, Psychiatry, Daejeon, Korea, Republic 
of, 2Chungnam National University Hospital, Psychiatry, Daejeon, Korea, Republic of 

Aims: Caring for spouses with cognitive impairments presents significant emotional and physiological 
challenges. This study longitudinally examined the correlation between neuropsychiatric symptoms, as 
assessed by the Neuropsychiatric Inventory (NPI), and the levels of the inflammatory biomarker Oxidized 
Low-Density-Lipoprotein Receptor-1(OLR1) in spousal caregivers. 
Methods: From May 2020 to May 2023, patients visiting the Chungnam National University Hospital 
Geriatric Neuropsychiatric Clinic with their spouses underwent clinical evaluations and blood tests. The 
study involved twenty spousal caregivers of individuals with diagnosed cognitive impairments, who 
completed baseline and one-year follow-up assessments. NPI scores were utilized to evaluate 
neuropsychiatric symptoms at baseline and after 12 months. Correspondingly, blood samples were 
collected at both time points to measure OLR1 levels. Longitudinal analyses, adjusted for age, sex, and 
baseline cognitive status, were utilized to scrutinize the evolving relationship between NPI scores and 
OLR1 levels. 
Results: Preliminary data indicate a significant positive correlation between baseline NPI scores and 
OLR1 levels (p=0.038). Moreover, over a year, alterations in NPI scores were positively correlated with 
fluctuations in OLR1 levels (p=0.017). Spousal caregivers who reported an escalated care-recipient 
burden demonstrated a consistent increase in OLR1 levels throughout the 12-month observation period. 
Conclusions: The results indicate that the neuropsychiatric challenges associated with caregiving might 
be linked with heightened inflammatory responses, as reflected by OLR1 levels. This correlation provides 
a deeper understanding of the physiological pathways potentially influenced by the stressors associated 
with caregiving for spouses with cognitive impairments. The potential ramifications on caregivers' 
cognitive and cardiovascular health necessitate further investigation.
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Aims: Neuroinflammation leads to the direct demise of neurons, reduced synaptic activity, and 
suppression of neurogenesis in the hippocampus— making inflammation a critical factor in the 
progression of Alzheimer's Disease (AD). ER176 is a 3rd generation, PET neuroinflammation radiotracer 
that may help identify suitable candidates for specialized treatment when adversely impacted by 
neuroinflammation. ER176 has advantages over other radiotracers with its increased specific binding, 
reduced variability between subjects, capability to image low-affinity binders, and low radio metabolites 
entering the brain. We assessed ER176 detection of neuroinflammation in selected participant groups. 
Methods: Participants from the Mayo Clinic Study of Aging were recruited for this study. The study 
included four participant groups: cognitively unimpaired with normal amyloid (CU A-, n=19), cognitively 
unimpaired with high amyloid (CU A+, n=15), mild cognitive impairment with increased amyloid (MCI A+, 
n=8), and AD dementia (AD, n=6). We explored the variations in Neuroinflammation PET results among 
different groups. 
Results: Neuroinflammation was more elevated in the MCI and AD patients compared to both CU 
groups. Group averages showed that inflammation locality (MCI in frontal lobe, thalamus, basal ganglia, 
temporal lobe, & the occipital lobe and AD in temporal lobe) levels varied between the different groups. A 
voxel-wise comparison using a two-sample t-test revealed that the MCI and AD groups exhibited greater 
neuroinflammation than the CU groups. No differences were seen between CU A- vs CU A+. 
Conclusions: Our findings suggest that the progression of neuroinflammation corresponds with cognitive 
decline rather than amyloid deposition 



 
alone. 
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Aims: Alzheimer’s disease (AD) is more commonly seen among females than males. The innate immune 
system plays an important role in the development of AD, and different immunological responses may 
account for some of the sex differences observed in the development of AD. To elucidate possible sex 
differences in AD-linked innate immune activity, concentrations of five innate immune biomarkers in the 
cerebrospinal fluid (CSF) were compared between males and females in cognitively normal (CN) cases 
with normal AD biomarkers, as well as predementia AD cases as defined by the A/T/N classification. 
Methods: A total of 251 participants were included in the study. CSF amyloid beta 42/40 ratio (A), 
phosphorylated-tau181 (T), and total tau (N) concentrations were used to define the A/T/N classification. 
The included groups were CN without AD pathology (A-/T-/N-, n=75, 49.3% female), and two 
predementia AD groups comprising A+/T-/N- (n=38, 65.8% female) and A+/T+ or N+ (n=136, 53.7% 
female). Sex differences in CSF monocyte chemoattractant protein 1 (MCP-1), interleukin (IL)-6, IL-18, 
clusterin and Interferon-γ (INF-γ) and their association with total-tau (t-tau) and neurofilament light chain 
(NfL) were assessed with linear regression. Adjustments for multiple comparisons were performed with 
false discovery rate. 
Results: 



 



 

 CSF concentrations were higher in males than females for the following biomarkers: clusterin in the A-/T-
/N- group (p.adjusted=.045), IL-18 in the A+/T-/N- group (p.adjusted=.015), and MCP-1 in the A+/T+ or 
N+ group (p.adjusted<.001). There were no significant sex differences in the associations between CSF 
neurodegeneration markers (t-tau or NfL) to MCP-1 or IL-18. 
Conclusions: Higher concentrations of CSF immune biomarkers in males may indicate sex-related 
differential immune activation pattern across A/T/N stages. However, these differences seem not to relate 
to markers of neurodegeneration.
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Aims: Alzheimer’s disease (AD) is the primary form of late-onset dementia with the hallmarks of amyloid-
β plaques and tau aggregates deposition. Mitochondrial dysfunction and neuroinflammation play crucial 
roles in the development of AD. The cGAS enzyme detects cytosolic DNA, especially leaked mtDNA, 
leading to the activation of STING and the expression of genes that cause inflammation. TANK-binding 
kinase 1 (TBK1) is located downstream of the cGAS-STING pathway and is responsible for regulating the 
expression of type-I interferons and other cytokines; interestingly, TBK1 also plays a role in the 
autophagy/mitophagy to maintain mitochondrial quality. We aim to investigate how TBK1 coordinates its 
double-side roles in AD using a cross-species approach in the APP knock-in mice. 
Methods: Hippocampus tissues were collected from 2, 6, and 12-month-old APP knock-in mice and their 
controls. Then RNA-seq, electron microscope, and Immunohistofluorecense were utilized to examine the 
changes in neuroinflammation and mitochondrial morphology in the APP knock-in mice and their controls. 
Results: Our RNA-seq data suggest that signaling pathways related to neuroinflammation were elevated 
in the APPNL-G-F AD mice in an age-dependent manner. Compared with WT mice, we observed altered 
mitochondrial homeostasis and a high accumulation of damaged mitochondria in the hippocampal tissue 
of the 12-month-old APPNL-G-F mice paralleled by activation of the cGAS-STING signaling in this AD 
mouse. We then analyzed the genes related to lysosomal function and found that these genes are 
significantly affected in the APPNL-G-F mice. 
Conclusions: Our data suggest that APP KI mice displayed strong neuroinflammation, and it may be due 
to the accumulation of damaged mitochondria. We are now manipulating the expression and activity of 
TBK1 and monitoring the effects on neuroinflammation and mitophagy in AD animals of different ages.
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Aims: Inflammasomes are cytosolic pattern recognition receptors that play a vital role in host innate 
immune response to pathogen infections and in tissue repair upon cellular damage. In vitro and animal 
experimentations showed that early build-up of Alzheimer’s disease (AD)-associated proteins, namely β-
amyloid plaques and neurofibrillary tangles, may trigger the activation of the inflammasomes. Upon 
activation, inflammasome forms a protein complex and elicits a signalling cascade involving the cleavage 
and activation of pro-inflammatory cytokines, leading to neuroinflammation, and contributing to AD 
pathophysiology. However to date, there is no comprehensive study of the inflammasomes-related 
pathway signalling cascade in human cases of AD. Hence, this study aims to investigate the key 
inflammasomes-related genes in postmortem AD brains. 
Methods: Expression profiling of inflammasomes-related genes NLRP1, NLRP3, AIM2, PYCARD, 
CASP1, IL1B, IL18 and GSDMD were performed in two neocortical areas (Brodmann areas [BA] 9 and 
21) in a cohort of 48 neuropathologically confirmed AD patients and 33 controls. Mann-Whitney U test 
and False Discovery Rate were used to compare the relative expression levels of each gene between AD 
and control groups. 
Results: In both BA9 and BA21, CASP1, PYCARD and GSDMD relative gene expression levels were 
significantly increased in AD compared to controls. IL18 gene expression level was significantly increased 
in BA9 of AD compared to controls, while NLRP1, NLRP3, AIM2 and IL1B gene expression levels were 
significantly increased in BA21. 
Conclusions: AD neocortex showed both region-specific and non-specific upregulation of genes related 
to inflammasome activation. Given that activated inflammasomes play an instrumental role in the 
instigation of neuroinflammation which may subsequently exacerbate the neurodegenerative process in 
conditions such as AD, inflammasomes may be considered as a potential treatment target in alleviating 
neuroinflammation in AD patients.
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Aims: Amyloid-beta is toxic to neurons and, in excess, can trigger Alzheimer's disease. It has also been 
shown to protect the brain from infectious agents invading the central nervous system. Pathogenic 
microbes have, however, evolved to evade the innate immune system facilitating microbial spread in host 
tissues. While evasion of the complement system has been described to be a common trait on 
pathogens, little is known about microbial amyloid-beta evasion. The aim of this study is to determine 
whether microbes have evolved strategies to evade this emerging mechanism of innate immunity 
involving host defense peptides such as amyloid-beta. 
Methods: Binding of synthetic and cell derived amyloid-beta to bacteria and several microbial molecules 
was assessed by ELISA, Western blotting, and electron microscopy. Bacterial culturing was used to study 
survival of Borrelia when challenged with amyloid-beta 1-42. 3D human neural cell cultures were used for 
modeling the effect of multiple interactions between amyloid-beta, bacteria and innate immune molecules 
in a pathological microenvironment. 
Results: We identified novel putative amyloid-beta-binding proteins from multiple bacterial species. 
Binding of synthetic amyloid-beta 1-42 to Borrelia hermsii reduced its survival. However, Borrelia 
burgdorferi, responsible for Lyme neuroborreliosis, exhibited resistance to synthetic amyloid-beta and 
amyloid-beta in 3D cultures. Increases in cytokine levels and reduction of soluble amyloid-beta in 3D 
cultures were detected in the presence of several pathogens but not in cultures infected with neurotropic 
pathogens, B. burgdorferi and Streptococcus pneumoniae. 
Conclusions: Results indicate amyloid-beta’s target specificity in binding to microbial molecules and 
reducing their survival. The molecular mechanism by which some pathogens evade amyloid-beta 
entrapment and whether this trait, exploited by restricted species of bacteria, could be related to 
neuroinflammation and amyloid-beta plaque formation characteristic to Alzheimer’s disease warrants 
further investigation.
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Aims: In Alzheimer’s disease (AD), early accumulation of amyloid-β (Aβ) causes deficits in episodic 
memory, leading to cognitive impairment. Moreover,hippocampal hyperactivity and increased 
susceptibility for seizure emerges, placing synapse dysfunction is at the basis of AD pathogenesis. 
Remarkably, neuronal hyperactivity is prominent during sleep and sleep disturbances are accompanied 
by silent epileptic-like discharges in individuals with AD during the prodromal phase. Moreover, early 
sleep disturbance coincides with aberrant neuronal activity and neuroinflammation, in patients and mouse 
models. 
Methods: Recently, using spatial transcriptomics and bulk RNAsequencing, I found that the sleep-active 
Melanin Concentrating Hormone (MCH) decreases the expression of immediate early genes and restrains 
synaptic activity of hippocampal neurons (Calafate et al, 2023). MCH-neurons located in the lateral 
hypothalamic area (LHA), regulate duration of rapid-eye movement (REM) sleep and project to the 
hippocampus modulating hippocampal-dependent memory. Moreover, we took advantage of techniques 
such as EEG/EMG, electrophysiology and others. 
Results: My work identified an early impairment of the MCH-system in AD patients and in the AppNL-G-F 
mice (a mouse model for early stages of AD) at the time point that aberrant hippocampal activity, impaired 
REM sleep and higher susceptibility for seizures emerge. Moreover, my work showed that MCH peptide is 
sufficient to rescue increased hippocampal excitatory synaptic transmission in the AppNL-G-F mice. This 
suggests that MCH, released during sleep, protects neurons from aberrant excitation placing the MCH-
system as a key modulator of neuronal activity and homeostasis. However, brain homeostasis depends 
on complex interaction between cell-types. My preliminary data identifies that MCH-system has the 
capacity to modulate microglia response and therefore has the potential to orchestrate microglia-neuron 
communication. 
Conclusions: I hypothesize that the failure of the sleep-related MCH-system contributes to loss of 
neuronal homeostasis by different but complementary mechanisms.
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Aims: Changes in gene expression programs in memory-related neural circuits are associated with 
cognitive decline in normal and pathological aging, including Alzheimer’s disease (AD). However, the 
specific genes and the transcriptional regulatory mechanisms underlying synapse and cognitive 
dysfunction during AD progression are largely unknown. Our previous studies have revealed impairment 
of activity-induced CREB/CRTC1-regulated transcription at early and intermediate AD pathological 
stages. The aim of this study is to examine the mechanisms of activity-dependent gene changes during 
AD pathological progression. 
Methods: We identified potential activity-regulated genes by analyzing published RNA-seq and 
CREB/CRTC1 ChIP-seq datasets obtained from depolarized mouse cultured neurons. We applied 
biochemical and molecular biology approaches to assess the differential expression of gene transcripts 
and proteins induced by neuronal activity and potentially altered in human hippocampus of AD. 
Furthermore, we used lentiviral transduction to modulate CREB signaling in mouse neuronal cultures. 
Results: Our results revealed that specific activity-dependent immediate-early-genes (IEGs) as well as 
synaptic function and plasticity-related genes were transcriptionally regulated by CREB/CRTC1 signaling. 
Accordingly, pharmacological and lentiviral modulation of the CREB/CRTC1 signaling pathway confirmed 
differential modulation of these activity-dependent genes in primary neurons. Importantly, some of these 
genes were deregulated in the human hippocampus at distinct AD pathological stages. 
Conclusions: These results indicate that altered expression of activity-dependent neuronal genes 
regulated by CREB/CRTC1 in memory-related neural circuits may contribute to early cognitive 
dysfunction in AD.
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Aims: Phospholipase D1, a multimodal signaling element is aberrantly modulated in neurodegenerative 
states. Using multidisciplinary functional and morphological assessments, we have attempted a thorough 
approach and provide some key observations that highlight the importance of PLD1 signaling 
mechanisms as very viable and tolerated therapeutic target in different neurodegenerative 
states. Recently we have optimized the mechanistic action of PLD in both temporal and spatial manner to 
provide a clear insight into developing targeted therapeutics that will have minimal side-effects. We 
provide our recent advances in this presentation. 
Methods: Human clinical samples of postmortem brains from Alzheimer's Disease (AD) patients, 
behavioral variant frontotemporal dementia (bvFTD or FTD) patients, and age-matched controls (CTRL) 
were used to study co-localization of PLD1 with various markers in the autophagy, neuroinflammation, 
microglial and synaptic neurotransmission pathway to outline the clinical relevance of the disease. These 
studies were replicated in the 3xTg-AD, hTau, P301S and adeno-associated viral vector (AAV)-based 
human PLD1 overexpression (hPLD1OXP) or PLD1 inhibition (PLD1 shRNA) in wildtype and transgenic 
mouse models at 6-months, 12-months or 18-months of age to understand whether the signaling 
mechanism underlying human clinical condition was faithfully replicated in our functional models. Lastly, 
RNAseq and protoemics study were conducted to refine the therapeutic approaches. Preliminary studies 
were conducted to understand the targeted delivery of our lead compound. 
Results: Behavioral, electrophysiological, biochemical results of PLD1 expression in healthy and 
diseased states will be discussed along with an emphasis on how the cellular expression differs. 
Signaling partners will be discussed with respect to synaptic neurotransmission and aberrant cellular 
processes in astrocytes and microglia. 
Conclusions: Targeted therapies against aberrant PLD1 in distinct cellular milieu will be critical in 
promoting the resilience to cognitive decline
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Aims: Memory function relies on hippocampal formation through long-term potentiation (LTP), which 
involves NMDA receptors activation, the subsequent autophosphorylation of CaMKIIα and the nuclear 
translocation of the transcription factor CREB. In addition, it is known that amyloid beta-peptide oligomers 
(oAβ) lead to synaptic loss, dramatically affecting memory. Nonetheless, how this pathological 
mechanism occurs is not well understood. Therefore, we examined the impact of oAβ on CaMKIIα. 
Methods: i) In vitro biochemical kinase assays, ii) molecular/cellular biology studies with SH-SY5Y cells, 
murine hippocampal neurons, brain samples from control and AD individuals and control and AD 
transgenic mice and iii) modelling by bioinformatic analysis. 
Results: Our findings show that oAβ generates reactive oxygen species (ROS), which significantly 
oxidize CaMKIIα (ox-CaMKIIα), which is also significantly present in AD brain samples. Additionally, we 
demonstrated that oxidation induces a conformational change in the structure that hinders the recovery of 
the native conformation, promoting an activated state of CaMKIIα. We also discovered that its 
phosphorylation is mutually exclusive with oxidation. In both AD transgenic mouse brains and primary 
cultures of murine hippocampal neurons, we demonstrated that the oxidation of CaMKIIα leads to the 
phosphorylation of CREB and its translocation to the nucleus. We also found that oAβ induces an 
increase in the transcription of the pro-survival CREB target genes ARC and BDNF. 
Conclusions: Our data suggest that CaMKIIα oxidation may work as a protective mechanism triggered 
when neurons are exposed to oAβ, but it can have deleterious effects at long term. This work was 
supported by Spanish Ministry of Science and Innovation and Agencia Estatal de Investigación through 
grants PID2020-117691RB-I00/AEI/10.13039/501100011033, BIO 2020-113203RB and PID2021-
123482OB-I00 plus FEDER Funds. CONICYT-Chile: Fondecyt 12011668 and Millennium Science 
Initiative Program-ICN09-016/ICN 2021-045.
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Aims: Validation that the APOE4 allele is linked to increased RhoA phosphorylation in neurons. 
Mechanistic insights into how APOE4 affects the RhoA phosphorylation level in neurons in spradic AD. 
Methods: In vitro differentiation of iPSC to glutamatergic neurons, assessment of RhoA activitiy via G-
Lisa and western blot. GC-MS and HPLC to measure cholesterol and geranylgeranyl pyrophosphate. 
Immunocytochemistry, transmission electron microscopy, Multielectrode assays to invesigate synaptic 
deficits. 
Results: Succesful differentiation of glutamatergic neurons from iPSCs carrying various APOE 
genotypes. The level of normalized RhoA activation level was significantly higher in neurons carrying 
APOE 4/4 than those carrying APOE 2/2 and APOE 3/3. Even though APOE protein are mainly produced 
by astrocytes in the brain, it could also be detected in in-vitro differentiated glutamatergic neurons. 
Moreover, a slight decrease in APOE protein generation in APOE4/4 neurons could be observed. The 
gene expression level of geranylgeranyl pyrophosphate synthase did not demonstrate significant 
differences among each cell line. However, the content of geranylgeranyl pyrophosphate was assessed 
by HPLC and showed an increased trend in APOE4/4 neurons. The increased phosphorylation Tau and 
secretion of Abeta, as well as dysfunction of synapes observed in neurons carrying the APOE4/4 was 
reversible via RhoA inhibition. 
Conclusions: Our reserach shows that the allelic status of APOE is linked to the phosphorylation of 
RhoA. An increased level of phosphorylated RhoA was observed in APOE4/4 neurons, leading to AD-
specific neuronal pathologies and can be rescued via RhoA inhibition.
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Aims: The TaRget Enablement to Accelerate Therapy Development for Alzheimer’s Disease (TREAT-
AD) consortium is missioned to provide tools to the Alzheimer’s research community for the development 
of novel therapeutics. Here we bioinformatically establish the cascading effects of therapeutically 
targeting MAPK-14. 
Methods: The grouping of Alzheimer’s disease (AD) candidate proteins into distinct biological domains 
provides the framework for a biologically interpretable bioinformatic analysis. Exploring the interaction 
networks assembled from AD biological domains using a weighted key driver analysis yields insight into 
the potential causality of genes annotated to the domains. Genes in the network are weighted by their 
TREAT-AD Target Risk Score derived from a meta-analysis of genetic and multi-omics studies pertaining 
to AD, including ADSP and AMP-AD. Local subgraphs of genes surrounding key drivers implicate genes 
hypothesized to be impacted by a disease-related change in a driver gene. 
Results: We found MAPK-14, annotated to the oxidative stress biological domain, to be a top key driver 
gene. The subgraph comprised of genes that are neighbors to MAPK-14 comprise the genes most likely 
to be impacted by changes in the mRNA or protein expression of MAPK-14. We found that changes in 
MAPK-14 expression are predicted to alter signaling pathways corresponding to cellular responses to 
lipopolysaccharide stimulus. Within the subnetwork driven by MAPK-14 are the EP300 and PRKCE 
genes which are involved in the regulation of apoptotic signaling pathway and Fc receptor signaling 
pathway respectively. 
Conclusions: Using the biological domain annotations and weighted key driver analysis, the causality of 
genes in an interaction network can be inferred. We predict that the modulation of MAPK-14 will stabilize 
other signal transduction changes in AD brains.
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Aims: Signal Peptide-Peptidase like 2b (SPPL2b) is an intramembrane brain-specific peptidase, part of 
the GxGD-type aspartyl proteases family, similar to the enzymatically related presenilin proteins. SPPL2b 
is involved in the cleavage of several Alzhimer´s disease (AD)-related type II substrates, such as BRI2, 
TNF-alpha, Clec7a, and Neuregulin-1. The SPPL2b cleavage releases intracellular fragments, which are 
either degraded or act as signaling molecules. The physiophatological role of SPPL2b remains elusive. 
This study aims to investigate the effect of SPPL2b genetic deletion to identify alterations in the brain 
proteome and their impact on mice behavior. 
Methods: We evaluated cortex and hippocampus proteome in SPPL2b-deficient and wild-type mice at 3 
and 12 months of age. The brain tissues were analyzed using a shot-gun proteomic approach based on 
high-resolution mass spectrometry. The observed up-regulation of the Kinesin-like protein KIF1A was 
investigated through Western Blot and Immunofluorescence analysis. Furthermore, SPPL2b mouse 
behavior was characterized using open field and Elevated plus maze tests. 
Results: The proteomics from SPPL2b mice showed qualitative and quantitative differences between WT 
and KO mice and in relation to the age, as well as different protein interaction networks, were identified. 
Notably, the Kinesin-like protein KIF1A was consistently up-regulated in both cortex and hippocampus in 
3 and 12-month-old mice. Further Western blot and immunofluorescence validation confirmed a 
significant up-regulation of KIF1A. Behavioral analysis showed significantly higher motility and a higher 
frequency in open arms in SPPL2b-deficeint mice. 
Conclusions: These studies identified several proteins that may underlie distinct aspects of the 
physiological and pathological roles of SPPL2b, such as KIF1A, which mutagenesis or downregulation 
has been shown to be involved in neurodegeneration and AD. Furthermore, these data could hepl to 
identify candidate proteins for further development as biomarkers.
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Aims: Aging is characterized by an escalation in modified protein post-translational processes, often 
referred to as degenerative protein modifications (DPM). Notably, aberrant serine phosphorylation (p-Ser) 
and trioxidized cysteine (t-Cys) are among these modifications. Aberrant p-Ser is implicated in disrupted 
cell signaling, while t-Cys is linked to heightened oxidative stress (OS), impairing cellular, tissue, and 
organ functions and potentially leading to the emergence and progression of chronic diseases. Despite 
their molecular similarities, the potential interplay induced by t-Cys on normal p-Ser cell signaling remains 
unclear. The primary objective of this study is to investigate the potential cross-effects generated by t-Cys 
towards normal p-Ser cell signaling and understand the underlying molecular interactions. 
Methods: The aging proteome of wild-type C57BL/6NTac mice, considering the experimental groups: 1, 
6, 18 and 24 month old, was scrutinized using next-generation proteomics and bioinformatics to decipher 
the alterations in t-Cys and p-Ser. Additional in vitro investigations were conducted on HEK293 and SH-
SY5Y cell lines to assess OS impact on kinase function. 
Results: t-Cys residues interact with the same sites as p-Ser in kinases, inducing similar alterations in 
protein structures. Moreover, OS was associated in vitro with a reduction in the phosphorylation capacity 
of kinases. These findings suggest a potential crosstalk between OS and phosphorylation, providing 
insights into the intricate interplay between these processes during the aging process. 
Conclusions: The study's comprehensive analysis sheds light on the intricate relationship between 
aging-related protein modifications, specifically aberrant p-Ser and t-Cys. The observed molecular 
interactions and the impact on kinase function under OS conditions emphasize the importance of 
understanding the interplay between these processes in the aging process.
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Aims: Mitochondrial function and degradation (mitophagy) show early impairments in Alzheimer´s 
disease (AD), which can contribute to neurodegeneration. In neurodegenerative models, recent evidence 
showed bilateral mitochondrial transfer between astrocytes and neurons. Astrocytic mitochondria are 
transferred to neurons, thus restoring mitochondrial function and neuronal viability, while neuronal 
mitochondria are transferred to astrocytes to undergo mitophagy. The first objective is to study for the first 
time this mitochondrial transfer in clinically relevant AD models. Mitochondrial transfer involves 
extracellular vesicles (EVs) containing mitochondrial fragments, named mitovesicles. However, this EVs 
subtype is still poorly studied. Therefore, the second objective is to isolate and characterize mitovesicles 
in an AD mouse model. 
Methods: The studies are performed using primary cultures from the APPNL-G-F mouse, a clinically 
relevant AD model. The study of mitochondrial transfer is done using micro-fluidic and Boyden culture 
chambers, which allow co-culturing of astrocytes and neurons in which mitochondria are differentially 
fluorescently labeled. The isolation of mitovesicles is done using Tangential Flow Filtration and 
ultracentrifugation, and the characterization of their protein content is done by Western Blot and 
proteomics. 
Results: Mitochondrial transfer has been successfully observed. While WT neuron-derived mitovesicles 
mainly integrate the host astrocytic mitochondrial network, APPNL-G-F-derived mitovesicles show reduced 
engulfment and integration and induce higher number of mitophagy events in APPNL-G-F astrocytes. EVs 
are enriched in both membrane (e.g., Atp5a) and matrix proteins (e.g., pyruvate dehydrogenase), 
however, mitovesicles were not fractioned from the global EVs pool. Therefore, protocol optimization is 
required to get better purity prior to proteomic analysis. 
Conclusions: Mitochondria transfer have been observed in APPNL-G-F neuronal cells. Further optimization 
of protocols is required to quantify this transfer and purify mitovesicles from general EVs pool.
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Aims: Olfactory dysfunction has been linked to the early phases of Alzheimer’s disease (AD). The 
olfactory mucosa (OM), located in the upper nasal cavity, is accessible from living individuals via biopsy 
or swab sampling for molecular inspection. Previously, we and others have reported AD-related 
alterations, including amyloid-beta secretion, in the cells of the OM, and proven the safety of the OM 
sampling. However, the proteomic alterations occurring in the OM in individuals with AD have not 
previously been studied. 
Methods: We have recruited and collected OM biopsies and swab samples from individuals with AD or 
mild cognitive impairment (MCI) and cognitively healthy controls for a discovery-phase proteomics study. 
The OM biopsy and swab samples (N=6 individuals/group) were obtained from different nostrils of the 
same individual during a single visit in the clinic and further processed for non-targeted proteomics with 
LC-ESI-MS/MS. All the participants of the study (> 50-year-old; males and females) underwent a careful 
diagnostic examination. 
Results: With the preliminary LC-ESI-MS/MS run a total of 6821 different proteins were initially identified 
and quantified with a data independent acquisition method in OM biopsy samples, and 6593 proteins in 
OM swab samples. A total of 5429 of the identified proteins were found in both sample types. A large 
fraction of the proteins that were found differentially expressed in AD and MCI when compared to controls 
were mitochondrial. This is in line with our previously reported scRNA-seq experiments with primary 
cultures of AD OM cells. 
Conclusions: The results of this study provide novel information on the utility of OM biopsies and swabs 
to study the early molecular alterations occurring in AD and suggest mitochondrial impairment as an early 
pathological feature in these samples.
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Aims: The impairment of mitochondrial function and increased levels of oxidative stress are two important 
factors contributing to the cognitive impairment associated with Down syndrome (DS). One potential 
source for mitochondrial defect could be an imbalance in mitochondrial proteostasis. In this regard 
several studies indicate that a specialized mitochondrial Unfolded Protein response (UPRmt) is activated 
upon aberrant accumulation of damaged or unfolded proteins in the mitochondrial matrix, resulting in the 
up regulation of key genes involved in the mitochondrial response. Therefore, the main goal of this project 
is to identify potential links between UPRmt activation and AD-related neurodegeneration in DS. 
Methods: We evaluated the levels of specific protein implicated in the UPRmt (ATF5, GRP75, ATF4, 
CHOP, SIRT3, HSP60) in the hippocampus of Ts2Cje (DS model) and euploid (n=6/group) at different 
ages (0, 1, 6 months). Furthermore, we analyzed whether changes of the UPRmt were associated with: (i) 
proteins regulating brain energy metabolism and mitochondrial biogenesis (mitochondrial complexes, 
AMPK and PGC1A, TFAM, mitofusin and OPA1); (ii) oxidative stress (HNE and 3-NT); (iii) proteins 
mediating synaptic plasticity (PSD95, Syntaxin and BDNF). 
Results: Ts2Cje showed an early activation of the UPRmt at P0 demonstrated by the early significant 
increase of GRP75. The protective activation of the UPRmt activation is lost at 1 month of age in Ts2Cje 
mice, during brain maturation, resulting in reduced levels of mitochondrial complexes, energy metabolism 
as well as increased levels of oxidative stress. 
Conclusions: We propose that a close link exists among UPRmt, mitochondrial defects and oxidative 
stress drives the impairment of energy metabolism early in life before consistent AB deposition and 
neurofibrillary pathology in DS, thus contributing to early onset AD.
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Aims: High concentrations of transition metals are found within plaques in Alzheimer’s disease patients’ 
brains. Chemical reduction of these metals is associated with production of neurotoxic reactive oxygen 
species (ROS). The underlying mechanism of this reduction is not fully understood. The goal of this study 
was to use native mass spectrometry to understand which amino acid residues are critical for this 
chemistry. 
Methods: Measurements were carried out using a Synapt XS ion mobility – mass spectrometer (Waters 
Corporation) equipped with electrospray ionisation. Full-length and truncated amyloid beta sequences 
were studied, followed by customised sequences for in-depth investigation. Metal-free and metal-bound 
peptides were activated with varying energies; even-electron and radical fragments were subsequently 
quantitated. 
Results: Activation energy series of different amyloid beta(1-16) variants (which contain the metal-
binding domain) showed similar gas-phase behaviour concerning even-electron and radical-directed 
fragmentation. However, when bound to Cu(II), the human peptide showed threefold higher abundance of 
certain radical-directed fragmentation pathways. By careful analysis of fragmentation energetics and 
products, we ruled out both a known non-specific radical-directed mechanism, and secondary even-
electron fragmentation. Instead, our results indicate a previously unreported, yet specific radical-directed 
origin. To identify the key amino acid residues in this mechanism, customized peptides were used, 
designed to resemble either the human or rodent sequence with one residue being replaced at a time. 
We were thus able to establish the key sequence motif that is essential for the mechanism, and 
rationalized our observations based on the known coordination spheres of Cu(II) and Cu(I) in solution. 
Conclusions: A unique gas-phase reaction for Cu(II)-bound human amyloid beta was observed. 
Unravelling this mechanism could lead to a better understanding of ROS-induced damage to neurons and 
potentially support the development of treatments for Alzheimer’s disease.
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Aims: Aberrant cholesterol processing may be the missing link in the biology of AD. Major genetic risk 
factor APOE4 is a key player in cholesterol metabolism in the brain, and previous research from our 
group has shown that APOE4 is related to lysosomal cholesterol accumulation in human iPSC-astrocytes, 
as well as altered endolysosomal morphology in the entorhinal cortex (EC) of aged APOE4 mice. 
Therefore, we aim to elucidate the role of APOE4 genotype in cholesterol mislocalization within the 
endolysosomal system of the brain. 
Methods: We studied endolysosomal cholesterol accumulation in humanized APOE2, E3, and E4 mouse 
brain sections. Cholesterol was labeled using the novel and highly specific D4H* probe, combined with 
immunohistochemical labeling of late endosomes/lysosomes, also called endolysosomes (CD63). 
Fluorescence was quantified and colocalized using Imaris. 
Results: Quantification of total D4H*-cholesterol spots showed decreasing levels of cholesterol with 
genotype (APOE2>E3>E4), while cholesterol spots were generally decreased in female compared to 
male brain tissue. Interestingly, cholesterol spots specifically colocalized with endolysosomes showed 
opposite genotype dependent levels (APOE2<E3<E4), meanwhile small differences were detected in the 
females compared to males. Similar findings were detected in neuron-specific cholesterol and 
endolysosomal-cholesterol, indicating that neurons play a role in the APOE-dependent cholesterol 
differences detected. 
Conclusions: In conclusion, cholesterol was disproportionately colocalized with endolysosomes 
in APOE4 brain sections, compared to APOE3>E2. Importantly, we found that biological sex affects 
cholesterol levels, interacting with APOE genotype, which may help us understand the biology of sex-
based difference in AD risk. We will further characterize cholesterol in early endosomes and lysosomes, 
determining the implications of APOE4-related endolysosomal-cholesterol buildup. Elucidating the biology 
of APOE4 will improve our understanding of cellular mechanisms underlying AD.
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Aims: To investigate whether the beneficial effects of CYP46A1 upregulation on memory and learning 
can counteract Alzheimer's disease (AD) pathology in a sex-specific manner, we have developed a novel 
mouse model of Alzheimer’s disease with CYP46A1 overexpression. 
Methods: We employed single App knock-in mice carrying Swedish and Beyreuther/Iberian (AppNL-F), 
and Arctic mutation (AppNL-G-F) crossed with mice overexpressing the human CYP46A1 transgene (Cyp46 
Tg). Female and male cohorts were aged to 6, 12, and 18 months of age. A battery of cognitive and 
anxiety-like behavioral tests was conducted, followed by cholesterol and oxysterol measurements and 
immunohistochemical stainings for AD pathology markers. 
Results: The results of our study demonstrate mild effects of CYP46A1 overexpression in spatial working 
memory at 12 months. At six months of age, only male AppNL-G-F mice exhibit anxiolytic behavior, whereas 
females do not. Interestingly, in the 6-month-old Cyp46 Tg x AppNL-G-F cohort, increased serum levels of 
24-hydroxycholesterol (24-OH) and 27-hydroxycholesterol were not reflected in the brain, the main site of 
24-OH production, as seen previously in Cyp46 Tg mice. Furthermore, quantification of microglia and 
amyloid-beta deposits at different age points has been carried out to elucidate impact of CYP46A1 
overexpression dependent on the age and sex. 
Conclusions: These results suggest alterations in cerebral oxysterol metabolism in the presence of 
triple App knock-in mutation and propose Cyp46 Tg x APP knock-in model as a novel platform to 
investigate cholesterol perturbations in AD.
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Aims: The primary goal is therefore to employ stable isotope labelling together with advanced novel 
mass spectrometry imaging to probe Aβ plaque pathology associated lipid dynamics in AD model 
systems. 
Methods: Here, male APP knock-in mice (APPNL-G-F) carrying humanized Aβ sequence, along with 
Swedish mutation (KM670/671NL) on exon 16, as well as Arctic (E693G) and the Beyreuther/Iberian 
mutations (I716F) on exon 17, were used in the study. To study spatiotemporal Aβ plaque metabolism, 
mice were fed MouseExpress (15N, 98%) mouse feed (PULSE) based on 15N following the labelling 
scheme: PULSE, 10 weeks (weeks 7 to 17), no CHASE (n = 3). Changes in isotope incorporation in Aβ 
peptides and lipids can spatially be delineated with mass spectrometry imaging (SILK imaging, iSILK). 
MALDI-MSI under negative-ion mode lipid analysis and subsequent peptide/protein ion imaging were 
performed at 10 μm spatial resolution on the same brain section from knock-in mice. 
Results: By MALDI-MSI lipid analysis, heterogenous distribution of lipids were revealed in the frontal 
cortex in knock-in mouse brain. GM2 and GM3 showed aggregation only in the plaque, while GM1 
showed enrichment in the plaque compared to the region outside of the plaque. 15N enrichment was 
observed in PS and gangliosides. It was associated with the progressive increase in abundance of an 
envelope of high mass isotopologues (M1 to M6). There are mainly Aβ1-42 along with Aβ1-38 in the 
plaques, and 15N-labeled amino acids were incorporated into Aβ peptides. MALDI-MSI detected solely 
labelled 15N–Aβ1-42, but no unlabelled 14N–Aβ1-42. 
Conclusions: Pulse-chase spatial multiomics sheds light on what, where, when and how neuronal lipid 
species are involved in pathogenioc plaque formation.
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Aims: Despite the identification of a multitude of genetic risk factors for neurodegenerative diseases (ND) 
in immune associated genes, the precise role of immune processes in disease pathogenesis and 
progression is far from understood. To better understand the complex interplay between different 
extracellular and intracellular protein pathologies and the brain’s intrinsic immune system in 
neurodegenerative diseases, the aim of this study is to investigate the role of the immune system, more 
specifically microglia, in human postmortem brain tissue. Cases without significant pathological changes 
(Control), pure AD and LBD cases, and cases with mixed protein pathology will be examined and 
compared. The focus is on changes in the phenotype of microglia in disease-relevant brain regions 
(hippocampus, frontal cortex, occipital cortex and midbrain). 
Methods: To better understand the complex interplay between different extracellular and intracellular 
protein pathologies and the brain’s intrinsic immune system in neurodegenerative diseases, we set out to 
comprehensively profile immune response profiles in postmortem brain samples of patients with “pure” 
Alzheimer’s disease neuropathological changes (ADNC) (AD), “pure” alpha-Synuclein pathology in Lewy 
body disease (LBD) and Dementias with “mixed” pathology (MIX). We are combining 
immunohistochemical profiling of microglia and digital image analysis with deep immunophenotyping 
using gene expression profiling on the Nanostring nCounter platform and digital spatial profiling on the 
Nanostring GeoMx platform. 
Results: We identified a robust immune activation signature around ADNC. This signature is maintained 
in MIX patients, irrespective of co-existence of AD pathology and Lewy body (LB) pathology, while LBD 
patient samples with “pure” LB pathology exhibit a distinct immune signature. 
Conclusions: Our studies highlight disease and brain region specific immune response profiles in 
response to intracellular and extracellular protein pathologies and further underscore the complexity of 
neuroimmune interactions in neurodegenerative diseases.
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Aims: Microglia play a pivotal role in maintaining brain homeostasis but lose key functions during the 
course of neurodegenerative diseases. Recently, our group has characterized two major microglia 
phenotypes: homeostatic microglia (M0) and microglia associated with neurodegenerative disease 
(MGnD), also known as disease-associated microglia (DAM). The pivotal question in neuroinflammation-
targeted therapeutic approaches is whether the MGnD phenotype is beneficial or detrimental in 
neurodegenerative disease. Aim: Define the contribution of Clec7a+ MGnD microglia to the progression of 
neurodegenerative diseases using our novel mouse model, which allows specific targeting of the MGnD-
microglia subset. 
Methods: Methods: We generated Clec7a-CreERT2 transgenic mice, which were crossed with 
ROSA26TdTomato and DTRFlox mice to map MGnD microglia fate and role. In a disease context, these mice 
were crossed with APP/PS1 and 5xFAD mice or subjected to MOG immunization to induce experimental 
autoimmune encephalomyelitis (EAE). 
Results: Results: We found that MGnD (Clec7a+/ TdTomato+) microglia are present at sites of 
demyelination, and their numbers correlate with EAE disease scores. Additionally, we demonstrated the 
specific ablation of MGnD-microglia during EAE development in ROSA26DTR mice. In AD mouse models, 
Clec7a+ microglia were exclusively associated with amyloid beta (Ab) plaques, exhibiting elevated 
expression levels of MHC-II, GMCSF, and TNFα, while LAP expression was suppressed. Interestingly, 
we observed decreased expression of Clec7a MGnD microglia in 4-month-old male mice compared to 
females, which correlated with reduced Ab-plaque load and dystrophic neurons. Fate-mapping analysis 
indicated a turnover of approximately three months post-activation for Clec7a-TdTomato+ microglia, and 
its deletion leads to an increase in the dystrophic neurons. 
Conclusions: Conclusion: Our Clec7a-CreERT2 mouse model provides a novel platform for studying the 
MGnD microglia subset in neurodegeneration.
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Aims: Hexokinase 2 (HK2) is a mitochondrial protein that performs the first step in glycolysis through the 
phosphorylation of glucose. Previous studies have proposed HK2 as a critical determinant of microglial 
response in various pathological processes. However, these studies reported conflicting data with respect 
to the effect of the complete deletion of HK2 on microglial metabolism and disease progression. Thus, the 
role of microglial HK2 in neuroinflammation remains poorly understood. Objectives: 1. Investigate the 
effect of HK2 gene dosage in the regulation of microglial phenotypes and Alzheimer’s progression in the 
5xFAD mice. 2. Explore the molecular mechanisms associated to the inflammatory role of HK2 
antagonism in AD. 
Methods: Methods: We generated mice with a conditional deletion of one or two copies of HK2 in 
microglia of the 5xFAD mice. HK2 deletion was induced at 2 months of age and AD pathogenesis was 
evaluated at 5 months. We also investigated the effects of its inhibitor Lonidamine. In vitro, we 
investigated the mechanisms by which HK2 regulates microglial responses to Aβ. 
Results: Results: The complete loss of HK2 exacerbates inflammation, by inducing mitochondrial 
activation of the inflammasome. Conversely, the partial antagonism of HK2, displays reduced pathology 
in the 5XFAD mice. Decreased activity of HK2 increase the levels of its cytosolic target IKBα, an NFKβ 
inhibitor, that prevents expression of inflammatory genes including several elements of the 
inflammasome. 
Conclusions: Conclusions: HK2 partial antagonism prevents inflammation through a non-metabolic 
mechanism associated to the modulation of NFKβ signaling. The complete loss of HK2 affects an 
alternative inflammatory pathway, associated to mitochondrial dysfunction and activation of the 
inflammasome, demonstrating that HK2 regulates inflammation through different mechanisms and the 
result of its therapeutic targeting will depend of it molecular context.
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Aims: The risk of developing Alzheimer’s disease (AD) is strongly affected by an individual’s genetic 
make-up, even for non-familial AD cases. This genetic predisposition can be quantified by determining 
the presence of an individual’s genetic risk loci. The combined weight of these risk loci can then be 
displayed as the polygenic risk score (PRS). Currently a prediction accuracy of up to 84% between AD 
cases and healthy controls is achieved. Interestingly, the majority of these risk genes are highly, if not 
only, expressed in microglia rather than in other brain cells. Therefore we set out to investigate how this 
PRS contributes to microglial function in vitro. 
Methods: iPSC’s from APOE3/E3 positive subjects with a high, low and intermediate PRS for developing 
AD and 4 APOE4/E4 carriers (high PRS, mainly driven by the presence of APOE4) were differentiated 
into microglia. Microglial morphology and motility were assessed after LPS stimulation while microglial 
phagocytosis was studied by detecting the uptake of bioparticles or Abeta42 oligomers/fibrils. 
Results: iPSC’s successfully differentiated into microglia as indicated by the presence of high levels of 
microglial mRNA markers. After LPS stimulation, microglia tend to adapt a rod like morphology while 
treatment with bioparticles or Abeta42 oligomers/fibrils leads to a more swollen spherical shape. 
Bioparticles and Abeta42 oligomers and sonicated fibrils were also rapidly phagocytosed while fibrillar 
Abeta42 was taken up slower. The contribution of the PRS on microglial function is currently being 
investigated. 
Conclusions: How PRS affects microglial function and microglial contribution to AD development is 
currently unknown. Here we try to resolve this gap by studying microglial function in iPSC derived 
microglia from subjects with divergent PRS.
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Aims: Background: Microglia, the brain's resident immune cells, play a crucial role in maintaining brain 
homeostasis and influencing the progression of Alzheimer's disease (AD). In neurodegenerative 
conditions, microglia transform into a neurodegenerative phenotype known as MGnD, the functional 
mechanisms of which remain poorly understood. MicroRNA-155 (miR-155), previously linked to pro-
inflammatory activation in microglia and monocytes through TREM2-APOE signaling, has shown 
increased expression in various neurodegenerative diseases, including AD, amyotrophic lateral sclerosis 
and multiple sclerosis. Objectives: To investigate the role of miR-155 in AD mouse models. 
Methods: Methods: We generated miR-155fl/fl mice crossed with Cx3cr1CreERT2 mice on an APP/PS1 
background. We employed RNAseq and immunohistochemistry to analyze gene expression profiles and 
AD pathology, while cognitive function was assessed through spontaneous alternation and forced 
alternation tests. Additionally, in collaboration with Regulus Therapeutics, we developed novel 
compounds capable of suppressing miR-155 in microglia, both in vitro and in an acute neurodegenerative 
mouse model. 
Results: Results: Our findings reveal that microglial deletion of miR-155 induces a pre-MGnD activation 
state via interferon-g (IFN-γ) signaling, leading to enhanced compaction of amyloid plaques, reduced 
dystrophic neurites, alleviated synaptic degradation associated with plaques, and improved cognitive 
performance. Furthermore, preliminary tests have demonstrated the efficacy of the RG5942 compound in 
suppressing miR-155 expression in the N9 microglial cell line after LPS stimulation and in an acute 
neurodegenerative mouse model. 
Conclusions: Conclusion: Our study unveils a novel miR-155-mediated regulatory mechanism in MGnD 
microglia and suggests that targeting miR-155 could be a promising therapeutic strategy for AD. Blocking 
miR-155 holds the potential to limit neurodegenerative pathology and preserve cognitive function in AD.
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Aims: Alzheimer’s disease (AD) is a multifactorial disease with aging as the major risk factor and APOE 
representing the major genetic risk factor for late-onset AD. Microglia play an essential role in response to 
amyloid pathology and AD associated neuroinflammation. Less is known about the impact of major AD 
risk factors on normal microglial response. The current study aim is to profile the age-dependent 
microglial transcriptomic and proteomics changes in response to amyloid pathology and expressed APOE 
isoforms in an Alzheimer's disease mouse model. 
Methods: Brain samples from Alzheimer's disease model mice expressing human APOE isoforms at 
different ages were used to isolate microglia and perform transcriptomic and proteomic analysis. 
Results: To gain further insight in the correlation between amyloid pathology, APOE isoform and aging in 
the microglial transcriptome, we performed RNA-seq using isolated microglia. We identified phenotype-
correlated networks using Weighted Gene Co-Expression Network Analysis (WGCNA) and identified that 
aging is the strongest factor that affects microglial transcriptome in both WT and APP mice. We also 
defined that APOE isoform-specific effect on microglial transcriptome significantly correlated to amyloid 
pathology and genes affected by both amyloid pathology and aging. The identified targets were validated 
using FISH. Finally, we performed proteomics analysis on the microglia isolated from the same groups of 
mice. 
Conclusions: These findings demonstrate the importance of microglia in the pathogenesis of AD. APOE 
genotype and aging, the main risk factors for AD, affect microglial responses which may further aggravate 
neurodegeneration. Targeting microglia may be a preventive intervention to delay the progression of AD.



 
Shift 1 - 0082 

INFLAMMATORY MICROENVIRONMENT IN A BETA-AMYLOID MOUSE MODEL OF ALZHEIMER'S 
DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.I. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MICROGLIA 

Robin Guay-Lord, Laurent Potvin-Trottier, Lionel Breuillaud, Elodie Brison, Barry Bedell 
Biospective Inc, Technology, Montreal, Canada 

Aims: Beta-amyloid (Aβ) accumulation in Alzheimer’s disease (AD) activates microglia and astrocytes. It 
is vital to improve our understanding of the spatial relationships between Aβ pathology and 
neuroinflammation. As such, the objective of this work is to provide quantitative measures of activated 
microglial and reactive astrocytes in the microenvironment of Aβ pathology in an APP/PS1 mouse model 
of AD. 
Methods: We have developed a fully-automated method to identify, count, spatially localize, and 
characterize microglia, astrocytes, and Aβ plaques in multiplex immunofluorescent sections in APP/PS1 
(ARTE10) transgenic mice [1]. We used a novel machine learning-based morphometric analysis to 
identify activated microglia. We quantified the microgliosis and astrogliosis both in the local 
microenvironment of the plaques (Fig. 1A) and distant to the plaques as a function of disease 
progression. 
Results: We found that microglia identified as activated (Fig. 1B) by our machine learning model are 
denser, have more highly branched processes, and have less circular soma compared to non-activated 
microglia (Fig. 1C). ARTE10 mice demonstrated an age-dependent increase in Aβ plaques, microgliosis, 
and astrogliosis (Fig. 2). Analysis of the Aβ plaque microenvironment showed microgliosis primarily 
located less than 10 µm away from the plaques, with higher Iba-1 stain density (Fig. 3A), microglia 
density (Fig. 3B), and activated microglia density (Fig. 3C) compared to wild-type (WT) mice (dashed 
line). Interestingly, the astrogliosis also showed an increase with proximity to the plaques, but was also 
increased outside of the local plaque microenvironment (Fig. 3D). Figure 
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Conclusions: Characterizing the neuroinflammatory microenvironment around Aβ plaques can 
potentially provide sensitive measures for the evaluation of putative disease-modifying therapeutic agents 
for AD.
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Aims: Alzheimer’s disease (AD) is a neurodegenerative disease leading to elevated levels of 
neurofilament light chain in both cerebrospinal fluid and blood. Microglial activation plays a pivotal role in 
the progression of AD and various hallmark pathologies have been associated with microglial activation. 
However, it remains unknown how increased NfL levels affect microglia and how microglia in different 
states respond to NfL. Here we aim to elucidate the relationship between microglia and elevated levels of 
NfL as observed in AD. 
Methods: We use human induced-pluripotent stem cell (hiPSC) derived microglia and neurons to study 
the mode of uptake of NfL. Labelled NfL is added to hiPSC-derived microglial cultures and uptake is 
assessed by fluorescence. Additionally, NfL, released by neurons, is measured in media of neuronal 
cultures and neurons co-cultured with microglia. 
Results: Utilizing two different labeling methods, our results show a clear uptake of labelled NfL-proteins 
into microglia. The use of a pH-dependent dye indicates that the observed uptake happens via 
phagocytosis or endocytosis pathways. We further show a reduction in NfL levels in cultures of neurons 
when microglia are added. 
Conclusions: In summary, our data convincingly illustrates the active uptake of NfL by microglia in 
response to neuronal degeneration. To strengthen its clinical and Alzheimer's disease (AD) research 
implications, further investigations are needed to elucidate the precise mechanism of this uptake.
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Aims: Background: Alzheimer’s disease (AD) is the most prevalent neurodegenerative disorder. 
Currently, anti-amyloid antibody treatments modestly slow disease progression in mild dementia due to 
AD. Emerging evidence shows that homeostatic dysregulation of the brain immune system, especially 
that orchestrated by microglia, plays a significant role in the onset and progression of the disease, 
including an increase in neuroinflammation and oxidative stress. Thus, a major question is how to 
modulate the phenotype and function of microglia to treat AD. Xenon gas (Xe) is a noble gas used in 
human patients as an anesthetic and neuroprotectant in treating brain injuries. Xe penetrates the blood-
brain barrier, which can make it an effective therapeutic. Objectives: evaluate if Xe-gas treatment has a 
protective immunomodulatory role to ameliorate AD. 
Methods: Methods: APP/PS1, humanized 5xFAD and P301S (tau) mice were treated with Xe 50% once 
a week for 2-3 months. After this period microglia and peripheral immune cells were evaluated by 
Immunohistochemistry, flow cytometry and scRNA-seq. 
Results: Results: we identified that Xe inhalation polarizes mouse and human microglia towards an 
intermediate state of activation that we have termed as ‘pre-MGnD’ in an acute neurodegeneration model 
and mouse models with AD-like pathology, i.e., 5xFAD (amyloid) and P301S (tau). This microglial 
phenotypic transition enhanced amyloid plaque compaction and reduced dystrophic neurites. Moreover, 
Xe inhalation reduced brain atrophy, and neuroinflammation and improved nest-building behavior in 
APOE4:P301S mice. Mechanistically, Xe inhalation polarizes homeostatic microglia toward a pre-MGnD 
state via IFNg signaling that maintains the microglial phagocytic response while suppressing its pro-
inflammatory properties. 
Conclusions: Conclusion: these results support the translation of Xe inhalation as a novel approach to 
treating AD.
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Aims: Amyloid plaques consist Aβ peptides, which are sequentially cleaved by α or β-secretase and then 
γ-secretase (GS) from amyloid precursor protein (APP). Our lab has previously identified interferon 
response protein IFITM3 as a γ-secretase (GS) modulatory protein that is upregulated in the human AD 
brain as well as in the 5xFAD mouse brain, particularly in glia. We have shown that IFITM3 regulates GS 
activity in neurons, and a deficit in IFITM3 results in decreased GS cleavage of APP, leading to reduced 
amyloid plaque deposition in the 5xFAD mouse. With our new studies, we want to: 1. Investigate the 
consequence of IFITM3 deficit on cognitive decline and neuronal loss in AD 2. Investigate whether 
IFITM3 plays a role in amyloid clearance by microglia 
Methods: We have generated 5xFAD;IFITM3-/- ;TREM2-/- mice and have established human stem cell-
derived IFITM3-/- microglial cells. We have used a panel of mouse behavioural, immunohistochemical 
and transcriptomic studies and in vitro microglial assays to investigate the function of IFITM3 in the 
phagocytic clearance of Aβ by microglia, its interplay with TREM2 and downstream signaling in the 
context of neuroinflammation. 
Results: We have found that IFITM3 is highly expressed and inducible in microglial cells. We have shown 
that 5xFAD;IFITM3-/- mice have rescued cognition and neuronal loss compared to 5xFAD mice, and have 
an upregulation of several microglial DAM genes. In our in vitro microglial model, we have found that 
IFITM3-/- microglia display enhanced uptake of Aβ peptide, enhanced lysosomal degradation, and 
enhanced TREM2 expression and signaling. 
Conclusions: With these studies, we have determined a novel role of IFITM3 in microglia. We have also 
found evidence of an interplay of IFITM3 with TREM2. These studies confirm IFITM3 is a viable 
therapeutic target AD treatment.
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Aims: The purinergic receptor P2Y12 is expressed by microglia and has been proposed to be involved in 
neuroinflammation related to neurodegenerative disorders, including Alzheimer’s disease (AD). In this 
study, we used a newly developed p2y12 CRISPR zebrafish line in combination with human biofluid 
samples to better understand the role of P2Y12 in AD. 
Methods: To explore the role of P2y12 in microglia function, we crossed the p2y12 mutants with 
transgenic ApoE:GFP fish marking microglia. We investigated microglia phagocytosis and lysosomal 
function in detail in vivo using confocal microscopy. Moreover, we measured the levels of P2Y12 in CSF 
samples from AD patients and controls from the Gothenburg Mild Cognitive Impairment study. 
Results: Our experiments show that lack of P2y12 impairs microglia function, including microglia 
morphology, phagocytosis, as well as lysosomal function. Moreover, P2Y12 was measured in human 
CSF and data were correlated to other patient variables, such as the core AD CSF biomarkers indicating 
disease progression. 
Conclusions: Taken together, our findings suggest that P2y12 is critical for cellular functions of 
microglia, which could underlie the pathological process in AD.
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Aims: Human iPSC-based Alzheimer’s Disease (AD) models have great potential for mechanistic and 
translational studies, as they enable investigation of pathomechanisms in human brain cells. However, 
current iPSC-AD models show low reproducibility and cell type diversity, lack physiological cell-cell 
interactions, or show only earliest disease phenotypes. Therefore, we aim to develop more reproducible 
and controllable iPSC-AD models that combine multiple brain cell types and enable analysis of 
pathomechanisms in a human, 3D cortical tissue-like environment. 
Methods: We optimized protocols to differentiate iPSCs into cortical neurons, astrocytes, and microglia. 
We combined these differentiated cells into 3D co-cultures and characterized them using stainings, mass 
spectrometry analysis and functional assays. Using CRISPR/Cas9, we introduced AD-causing mutations 
to study AD pathogenesis in an isogenic system. 
Results: By 3D co-culturing all cell types we established modular, human cortical tissue models that 
display dense networks of neuritic processes that are stable for >6 months without formation of a necrotic 
core. Added microglia migrate into and tile the cultures, surveil the environment and react to tissue 
damage. We further confirmed maturation of the cultures, e.g., by formation of synapses and deposition 
of a brain-like extracellular matrix. In AD cultures, we observed typical phenotypes such as increased Aβ 
secretion and age-dependent accumulation of extracellular and insoluble Aβ, increased levels of 
phospho-tau and microglial activation. Upon addition of exogenous Aβ42, we found aggregation into 
plaque-like structures with surrounding axonal dystrophies. 
Conclusions: We developed a reproducible and controllable, human cortical tissue model to study cell 
states, crosstalk, and functionality in health and disease. Currently, we expand the model by including 
additional cell types such as oligodendrocytes and test approaches to elicit endogenous formation of 
plaque pathology.
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Aims: Late-onset Alzheimer’s disease (LOAD) is highly polygenic, with over 50 risk loci identified by 
genome-wide association studies. Many are highly expressed in microglia, however the effect of LOAD 
polygenic risk on individual cell types is poorly understood. The IPMAR project is an induced Pluripotent 
Stem Cell (iPSC) resource aiming to capture very high polygenic risk for LOAD (HRLOAD) from cases, 
plus aged healthy controls with extremely low polygenic risk (LRWELL). Subjects were selected for iPSC 
generation using a “polygenic risk score” (PRS), a metric summarizing the cumulative effects of an 
individual’s genetic risk. We hypothesized that high polygenic risk cases have common underlying 
microglia dysfunction. We aimed to comprehensively characterize phenotypes of microglia-like cells 
derived from the iPSC and associate these with polygenic risk. 
Methods: 53 iPSC lines have been created to date. HRLOAD and LRWELL iPSC lines were 
differentiated to microglia-like cells, and single-cell transcriptomics performed. Additionally, arrayed 
functional assays were performed, assessing phagocytic uptake of dead neurons, E. coli particles and 
myelin, endocytosis, chemotaxis, mitochondrial health, purinergic signalling, cytokine release, and lipid 
accumulation. Statistical modelling was performed to correlate these phenotypes with PRS. 
Results: We will present the latest exciting findings from analysis of ~53 lines, one of the largest and 
most comprehensive studies of its kind. 
Conclusions: IPMAR is a valuable resource for studying the effect of Alzheimer’s disease polygenic risk 
on specific cell types, and will be made available via EBiSC2.
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Aims: It has been shown that spatially distributed scores from Amyloid PET images are significantly 
correlated with glucose metabolism in MCI [1]. We hypothesize that analogous Tau PET scores are 
associated with a stronger reduction of glucose metabolism independently of the effects of beta-amyloid 
and APOE e4 genotype. 
Methods: Our cross-sectional statistical analysis was applied to Tau, Amyloid, and FDG PET images 
from MCI subjects from the ADNI study. We employed a Singular Value Decomposition (SVD) approach 
to the cross-correlation matrix between Tau and the FDG images, as well as between Tau and Amyloid 
images [1]. The resulting SVD-based individual scores were used to fit voxelwise models for assessing 
the effect of the SVD-based tau, amyloid scores, and APOE ε4 status on the FDG images. [1] 
Carbonell et al., Journal of Alzheimer’s Disease 73, 543–557, 2020. 
Results: The first SVD component accounted for 21.49% of the total co-variability between FDG and Tau 
datasets. Figures 1A and 1B show a surface representation of the Tau and FDG spatial loadings, 
respectively. Figure 1C shows box plots of the Tau SVD-based scores, which are statistically different 
when segregated by amyloid status and significantly correlated with StatROI measurements of amyloid 
SUVR taken from an AD-signature ROI (Figure 
1D). 



 

 Figures 2A, 2B, and 2C show the t-statistic maps for the APOE e4, tau, and amyloid effects on FDG 
PET. 



 

 
Conclusions: We determined that only the distributed tau scores showed extended areas of statistical 
significance with FDG PET. More importantly, this relationship survives after controlling for the effects of 
distributed beta-amyloid and APOE ε4 genotype. Our results suggest that tau is associated with reduced 
glucose metabolism in MCI independently of beta-amyloid burden.
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Aims: The aggregation and deposition of amyloid-β (Aβ) peptides in the brain is thought to be the initial 
driver in the pathogenesis of Alzheimer’s disease (AD). In addition to full-length Aβ peptides starting with 
an aspartate residue in position 1, both N-terminally truncated and elongated Aβ peptides are produced 
by various proteases from the amyloid precursor protein (APP), and have been detected in brain tissues 
and/or body fluids. We had demonstrated recently that the particularly abundant N-terminally-truncated 
Aβ4-x peptides are generated by ADAMTS4, a secreted metalloprotease that in the brain is exclusively 
expressed in the oligodendrocyte cell population. 
Methods: We employed a previously developed electrochemical sandwich immunoassay and immuno-
precipitation (IP) followed by mass spectrometry to determine Aβ-3-40 levels in the supernatants of a 
variety of cell lines, in addition to a detailed immunohistochemical analysis of human brain samples. 
Results: In this study, we describe another ADAMTS4 cleavage site in APP N-terminal to Asp(1) 
between residues Glu(-4) and Val(-3), resulting in the release of N-terminally elongated Aβ-3-40 peptides, 
which serve as a component in a promising Aβ-based plasma biomarker assay. These elongated Aβ-3-40 
peptides were detected in supernatants of various cell lines, and ADAMTS4 enzyme activity promoted the 
release of Aβ-3-x peptides. In addition, extracellular and vascular localization of N-terminally elongated 
Aβ-3-x peptides was identified in a subset of AD patient cases with immunohistochemistry. The results 
indicated that ADAMTS4 facilitates the generation of N-terminally elongated Aβ-3-x peptides, which were 
also identified in parenchymal and vascular deposits in brain samples of a subset of AD patients. 
Conclusions: These findings implicate ADAMTS4 in both the pathological process of Aβ aggregation 
and in the early detection of amyloid pathology in AD.
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Aims: The mechanisms regulating the soluble-to-fibrillar conversion of amyloid beta (Abeta), the main 
component of parenchymal and vascular brain deposits in Alzheimer’s disease (AD), remain a topic of 
intense scrutiny. Impaired brain clearance and abnormal Aβ degradation are considered key events for 
the formation and progressive accumulation of soluble neurotoxic oligomers and the development of 
synaptic pathology, one of the strongest correlates to cognitive impairment in AD. Our studies aimed to 
provide insight into the influence of Abeta oligomerization in brain elimination. 
Methods: Stereotaxic cerebral injections in C57BL/6 mice were used to evaluate the brain clearance of 
well-defined radiolabeled monomeric and oligomeric assemblies of the main components of the AD brain 
deposits including full-length as well as N- and C-terminal truncated Abeta species. Proteomic 
approaches in combination with immunohistochemical studies using antibodies specifically recognizing 
different Abeta proteoforms were employed for identification and topographic localization in AD and 
transgenic models. 
Results: Our data demonstrate that while soluble forms exhibited fast brain removal, oligomerization 
increased brain retention, a characteristic particularly evident in Abeta1-42 and enhanced in fragments 
truncated at Phe4. Consistent with these findings, the Abeta species with lower clearance propensity 
were found in the most insoluble parts of brain deposits, including plaque cores, as demonstrated by 
mass spectrometry, and immunohistochemical studies. On the contrary, Abeta species with low 
oligomerization proclivity, including C-terminally truncated derivatives, were easily eliminated from the 
brain consistent with their common presence in the interstitial and cerebrospinal fluids. 
Conclusions: Overall, our data indicate that Abeta oligomerization negatively influences brain clearance 
mechanisms with the potential to exacerbate amyloid formation and self-perpetuate the amyloidogenic 
process, issues that should not be overlooked at the time of designing therapeutic strategies for AD.



 
Shift 1 - 0092 

MOLECULAR BASIS OF CLINICAL ONSET IN FAMILIAL ALZHEIMER'S DISEASE. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: ABETA AGGREGATION, PROTEIN MISFOLDING 

Sara Gutierrez1, Lucía Chávez-Gutiérrez1, Nick Fox2, Natalie Ryan3 
1VIB center for brain & disease research, Laboratory Of Proteolytic Mechanisms Mediating 
Neurodegeneration, Leuven, Belgium, 2University College London, Dementia Research Centre, Queen 
Square Institute Of Neurology, London, United Kingdom, 3Institute of Neurology, University College 
London, Dementia Research Centre, London, United Kingdom 

Aims: Familial Alzheimer’s disease (FAD), caused by mutations in Presenilin (PSEN1/2) and Amyloid 
Precursor Protein (APP) genes, is associated with an early age at onset (AAO) of symptoms of dementia. 
AAO is relatively consistent within families and between carriers of the same mutations, but differs 
markedly between individuals carrying different mutations. Gaining a mechanistic understanding of why 
certain mutations manifest several decades earlier than others is important in elucidating the foundations 
of pathogenesis and clinical onset. Pathogenic mutations affect the protease (PSEN/γ-secretase) and the 
substrate (APP) that generate amyloid β (Aβ) peptides. Altered Aβ metabolism has long been associated 
with AD pathogenesis. This study aims at understanding the molecular basis of pathogenicity and clinical 
onset. We hypothesize that Aβ profiles arising from the destabilizing nature of the FAD-linked mutations 
best reflect pathogenicity and define AAO. 
Methods: We investigated this central aspect of AD pathophysiology via a comprehensive analysis of 25 
PSEN1 and 25 PSEN2 mutations associated with a broad range of clinical onsets. We generated MEF 
cell lines stably expressing only wildtype or mutant PSEN1/2 γ-secretase complexes and infected these 
cell lines with APPC99. Secreted Aβ peptides where measured by ELISA. 
Results: Our studies show that the Aβ (37 + 38 + 40) / (42 + 43) peptide ratio linearly correlates with 
AAO reported for carriers of PSEN1 and PSEN2 variants, and the correlative data offer predictive value in 
the assessment of variants of unclear pathogenicity in these genes. 
Conclusions: This study delivers data and an experimental platform for AAO assessment valuable for 
fundamental, clinical and genetic research. Furthermore, it supports therapeutic interventions aimed at 
shifting Aβ profiles towards shorter Aβ peptides.
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Aims: Amyloid beta (Aβ) peptides contribute to the formation of plaques and accordingly 
neurodegeneration. Due to variations in their biological production, different Aβ peptide isoforms exist. 
This study explores the distinct conformations of various Aβ species using native ion mobility combined 
with high-resolution mass spectrometry (IMMS). Additionally, we investigated how these peptides interact 
when mixed in solution. IMMS allows us to detect structural variability and examine the early stages of 
oligomerization. 
Methods: A Waters Synapt XS with travelling wave ion mobility was used in this study. Prior to 
measurement stock solutions of all peptides were diluted to 30 µM in a 10 mM ammonium acetate 
solution. To investigate the influence of Aβ isoforms on each other, these peptides were mixed in equal 
proportions. Furthermore, we utilized non-pathogenic scrambled sequences and a less aggregation-prone 
rodent variant of Aβ42 as control samples. 
Results: We observed clear distinctions in IMMS behaviour among the various Aβ monomers. Our high-
resolution data revealed that a signal on the m/z axis, previously attributed to overlapping oligomeric 
species, actually originates from a conformationally diverse dimer, without contributions from higher-order 
oligomers. By studying the conformations of this dimer, we were able to differentiate between isoforms 
with different levels of toxicity associated with their aggregation. Furthermore, we identified hetero-
oligomeric species, supporting the hypothesis that interactions between Aβ peptides influence the 
oligomerization processes. 
Conclusions: To our knowledge this is the first study of the interplay between Aβ species on the 
conformational level with native IMMS. Additionally, the combination of different Aβ species gives new 
insights into early oligomerization processes. Considering hypotheses on Alzheimer’s disease pathology 
that assign a key role to soluble oligomers, these insights potentially provide valuable information in better 
understanding the disease.
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Aims: Amyloid beta (Aβ) has been found to hinder the functioning of Cu/Zn-superoxide dismutase 
(Cu/Zn-SOD) through mechanisms that are not yet fully understood. This inhibitory effect of Aβ on Cu/Zn-
SOD could be a crucial factor in the development of neurodegenerative conditions marked by the 
accumulation of protein aggregates, notably Alzheimer's disease (AD) and amyotrophic lateral sclerosis 
(ALS), where Aβ and Cu/Zn-SOD aggregation respectively play pivotal roles. Our primary goal was to 
clarify the mechanisms responsible for Aβ-induced inhibition of Cu/Zn-SOD in vitro. Furthermore, we 
sought to examine whether the presence of transthyretin (TTR), recognized for its ability to stabilize Aβ, 
could influence Aβ's inhibitory effects on Cu/Zn-SOD. 
Methods: Cu/Zn-SOD activity was assessed using 1,2,3-trihydroxybenzene autoxidation. Aβ-Cu/Zn-SOD 
binding was studied through quantitative fluorescence adhesion assays and native polyacrylamide gel 
electrophoresis (PAGE) mobility shift assays using both standard and fluorescently labeled substrates. 
Co-aggregation was analyzed using Congo red spectral shift and binding-induced fluorescence. 
Results: The inhibitory influence of Aβ on Cu/Zn-SOD is modulated by factors such as its aggregation 
status, the presence of Cu2+ and Zn2+, as well as the incubation conditions. A higher concentration of 
Cu/Zn-SOD within Aβ aggregates exhibits a negative correlation with the propensity for co-aggregation. 
Notably, TTR mitigates Aβ aggregation and its co-aggregation with Cu/Zn-SOD, thereby mitigating Aβ's 
inhibitory effect on Cu/Zn-SOD. 
Conclusions: Aβ and Cu/Zn-SOD exhibit a propensity to co-aggregate, resulting in reduced total 
superoxide radical neutralization capacity. Enhanced Cu/Zn-SOD incorporation into Aβ aggregates 
represents a form of "suicide inhibition" halting further amyloid aggregation at the expense of the ability to 
neutralize free radicals, with potential implications for AD and ALS. The role of TTR in preventing Aβ-
mediated inhibition of SOD in AD warrants further exploration.
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Aims: Objectives: 
Intracellular accumulation of the 42 amino acids long amyloid beta-peptide (Abeta42) is an early event in 
AD. Thus, fully understanding the pathway that generates Abeta42 in neurons is mechanistically 
interesting and could be used to find novel targets for treatment. Here, we set out to study alterations 
along the Abeta42-generating pathway in neurons from AppNL-F knock-in mice, a highly suitable model for 
studying Abeta42-induced AD pathology. 
Methods: Methods: 
To resolve the subcellular compartments, we used Stimulated Emission Depletion (STED) microscopy, 
which provides 10 times higher resolution than confocal microscopy. We used validated antibodies 
directed to the C-terminus of the amyloid precursor protein (APP) and Abeta42 in combination with 
subcellular markers. We quantified the colocalization of APP and its C-terminal fragments (APP-CTFs) 
with the organelle markers and compared the distribution in neurons from AppNL-F with WT mice. 
Results: Results: 
In AppNL-F hippocampal neurons, the levels of APP/APP-CTFs were enriched in clathrin-coated vesicles in 
soma and in early endosomes located in neurites. The levels of APP/APP-CTF were significantly elevated 
in axons in AppNL-F neurons, and colocalization of APP-CTF with synaptic vesicles was increased. Late 
endosomes/lysosomes/multivesicular bodies in soma contained Abeta42 but not APP-CTFs and were 
increased in size in AppNL-F neurons. 
Conclusions: Conclusions: 
APP endocytosis, transport and processing is enhanced in neurons derived from AppNL-F compared to WT 
mice, in line with enhanced Abeta42 production and secretion. The enlarged late 
endosomes/lysosomes/multivesicular bodies in soma are presumably due to enhance uptake of Abeta42.
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Aims: Development of effective treatments for Alzheimer disease (AD) is a challenge. Recombinant 
human Bri2 BRICHOS domain has shown the capacity to inhibit amyloid beta-peptide (Abeta) 
aggregation and to cross the blood-brain barrier in animal models, supporting its potential to be a 
candidate for AD treatment. The objective of the present study was to: i) study the uptake of Bri2 
BRICHOS in neurons, ii) investigate whether Abeta42 colocalizes with Bri2 and iii) find out whether Bri2 
BRICHOS interferes with Abeta42 oligomerization. 
Methods: We used live cell imaging to visualize the subcellular details of uptake of Bri2 BRICHOS and 
fusion proteins thereof in primary mouse neurons. For colocalization studies we used confocal 
microscopy with Airyscan detection. To detect and quantify Abeta oligomerization in live cells we used 
confocal microscopy and an established Förster resonance energy transfer (FRET) system. 
Results: Bri2 BRICHOS was endocytosed by neurons and enriched in lysosomes. There was a clear 
colocalization of Bri2 BRICHOS and Abeta42 in these organelles. Importantly, Bri2 BRICHOS reduced 
Abeta42 oligomerization in neurons. 
Conclusions: These results support our notion that rh Bri2 BRICHOS can enter neurons and prevent the 
progress of AD pathology. Thus, Bri2 BRICHOS could be a potential candidate for further studies in 
developing novel AD treatments.
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Aims: Astrocytes, microglia and oligodendrocytes are critical players in the maintenance of nervous 
system homeostasis and response to injury. Dysfunction of these cell types and their crosstalk can 
therefore enhance neuroinflammation and is thought to play an important role in neurodegenerative 
diseases such as Alzheimer’s Disease (AD). However, the components and mechanisms that mediate 
neuron-glia and glia-glia crosstalk and how this becomes dysfunctional in AD is poorly understood. A 
major challenge of studying glial crosstalk in AD in a human context comes from the current lack of 
experimental human models recapitulating late-stage AD phenotype and containing major glial cell types 
in a physiological 3D environment. 
Methods: We generated a reproducible and modular human induced pluripotent stem cell (hiPSC-) 
based 3D tissue model containing neurons, astrocytes, microglia and oligodendrocytes to study the 
interactions between the different cell types in physiological and disease contexts. Using CRISPR/Cas9, 
we introduced AD-causing mutations as well as alterations in AD risk factors such as ApoE and Clusterin 
to promote AD phenotypes. Our modular co-culture approach allows us to assess the effect of cell-type-
specific genotypes in an AD environment, providing a unique asset to investigate glial crosstalk. 
Results: We are incorporating astrocytes and microglia with ApoE-, Clusterin- or double-knockout 
genotypes to our 3D-AD model and evaluate the role of these AD-related proteins in Aβ accumulation, p-
Tau and disease progression. By incorporating oligodendrocytes, we achieved myelination which allow us 
to study alterations in myelin production and maintenance as well as oligodendrocyte effect in an AD 
context. 
Conclusions: Our cultures enable new research opportunities not only in the AD field to study the effect 
of different mutations on a specific cell type, but also in the future to investigate other diseases.
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Aims: Considerable efforts have been dedicated to elucidating the involvement of astrocytes in 
Alzheimer's disease (AD). While conventional techniques such as in situ hybridization and 
immunostaining have enabled the examination of astrocytic mRNA and proteins, they prove insufficient in 
capturing the subcellular heterogeneity of these components within astrocytes due to their intricate 
morphology and the occurrence of local translation in distant processes. Consequently, we aim to devise 
a method that permits simultaneous investigation of astrocytic mRNA and proteins at subcellular precision 
in AD. 
Methods: We introduce a methodology referred to as "3.5D iFISH," a fusion of multiplex 
immunofluorescent staining (i) and modified mRNA in situ hybridization (FISH). It facilitates the 
simultaneous detection of protein and mRNA targets within astrocytes, making use of commercially 
available probes on free-floating murine brain sections. Additionally, our methodology is optimized for 
subsequent super-resolution confocal scanning and analysis via Imaris, enabling spatial examination of 
specific protein and mRNA within 3D reconstructed astrocytes (3.5D). 
Results: We employed the APPPS1dE9 mice and selected mRNAs encoding diazepam binding inhibitor 
(DBI), an astrocytic protein elevated in AD, as a proof of concept. We visualized the DBI protein, mRNA, 
and the intricate astrocytic architecture. Notably, we observed a significant upregulation of DBI protein 
and mRNA in processes of plaque-surrounding astrocytes. While in astrocytes distant from plaques, DBI 
protein and mRNA exhibit majorly somatic expression. 
Conclusions: The 3.5D iFISH method offers a practical way to simultaneously characterize the 
expression of protein and mRNA in astrocytes in the AD context. It also facilitates the subsequent 
quantification of their subcellular distribution. Importantly, our approach is adaptable for various targets 
and can be extended to other cell types, e.g., microglia.
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Aims: Insulin is an important regulator of glucose homeostasis and metabolism. However, its role in the 
central nervous system is not yet fully understood. The role of insulin and its receptor (i.e. the insulin 
receptor, IR) in neurons has been widely studied. However, the role of insulin action in astrocytes remains 
unknown. Astrocytes provide structural, energetic and metabolic support to neurons, and also form the 
blood-brain barrier, being indispensable for adequate brain homeostasis. Interruption of astrocytic insulin 
signalling could change those astrocytic functions and thus, alter neuronal activity leading to cognitive 
deficiencies. In this line, this study aims to evaluate the impact of astrocytic IR deletion on Alzheimer’s 
disease (AD). 
Methods: In vitro, cellular metabolism was examined using an extracellular flux analyzer (Seahorse). In 
vivo, astrocyte-specific gene ablation was performed using tamoxifen-inducible Cre/LoxP approaches. 
Once IR deletion is obtained those mice were crossed with APP/PS1 AD mouse model. Brain glucose 
metabolism was evaluated by 18F-FDG PET. Peripheral metabolic characterization was performed by 
glucose tolerance and insulin tolerance tests. Memory was assessed using the Fear conditioning and 
Morris Water Maze tasks. Beta-amyloid accumulation was assessed by immunohistochemistry and 
ELISA. 
Results: IR-ablated astrocytes featured reduced glucose uptake and glycolysis, upon amyloid-beta 
treatment. In our hands astrocytic IR deletion precipitates AD pathology in APP/PS1 mice inducing 
cognitive deficiencies. This cognitive perturbances are accompanied by lower brain glucose uptake. 
Interestingly, IR deletion in astrocytes induced an increase in amyloid-beta burden in AD mice. 
Conclusions: Astrocytic IR ablation drives brain and systemic metabolism towards a less efficient 
glucose-handling phenotype and accelerates AD features inducing cognitive deficiencies and elevated 
amyloid burden.
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Aims: Advances in transcriptomics have led to the identification of many molecular regulators involved in 
Alzheimer’s disease (AD) pathology. While sophisticated single-cell based methods have revealed 
heterogeneous glial states in the AD brain, the histological localization of these signatures in relation to 
AD pathology has not been fully characterized due to the loss of spatial information. In this study, we aim 
to elucidate the glial states identified within the vicinity of amyloid-beta (Aβ) plaques. 
Methods: For spatial transcriptomics, we optimized 10X Genomics’ Visium pipeline (55-um spots) for 
immunohistochemistry on fresh frozen dorsolateral prefrontal cortex tissue of 17 donors acquired from 
Religious Orders Study/Memory and Aging Project (ROSMAP). We performed immunostaining for 
astrocytes using anti-GFAP and Aβ using Thioflavin S (ThioS) prior to following manufacturer’s 
instructions for library preparation. We deconvolved our spatial dataset to identify localization of cellular 
states using Cell2location. To construct single nucleus reference transcription profiles containing cell 
state annotation, we used an unpublished dataset that consists of over 450 samples from ROSMAP. We 
then performed correlation analyses on the distance from plaque and deconvolution estimates within the 
350-um radius around ThioS+ plaques. 
Results: We found a cluster of SERPINA3 expressing astrocytes to be correlated with ThioS+ plaque. 
This astrocyte state resembles previously discovered Disease-Associated Astrocytes in mouse models of 
AD. In contrast, we found several microglial states, thought to be involved in redox homeostasis, that 
were significantly underrepresented at the plaque niche. 
Conclusions: Here, we demonstrate the heterogeneity in glial communities within the AB 
microenvironment. We show evidence that Serpina3+ astrocytes seem to be more strongly associated 
with plaques, whereas several microglial clusters are found away from plaques. The role of these glial 
states in pathophysiology remains to be elucidated.
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Aims: Cerebral Amyloid Angiopathy (CAA) is a condition found at the intersection of Alzheimer’s disease 
and vascular contributions to cognitive impairment and dementia (VCID). In the human brain it is 
observed when amyloid beta (Ab) accumulates in small/medium-sized cerebral blood vessels, altering 
vascular function and contributing to hypoperfusion and cognitive decline. The current study seeks to 
track the progression of CAA and associated neuroinflammation and glial cell changes in Tg2576 mice. 
Methods: Mice were aged to 8-, 14-, 20-, and 27-months and assessed for CAA pathology via histology. 
Gene expression was evaluated in hippocampal tissue by qPCR, comparing 8- and 20-month APP and 
wildtype groups. Protein expression was evaluated via digital spatial profiling in the same APP mice, 
grouped by age or CAA presence compared to wildtype controls. CAA presence was defined as Ab 
surrounding lectin-positive vessels. Regions of interest were categorized as either positive or negative for 
CAA based on this criterion. 
Results: Congophillic plaque deposition along the vasculature increased in width, length, and area in a 
time dependent manner in both the frontal cortex and hippocampus. Astrocyte marker GFAP and 
proinflammatory receptor TNFR1 gene expression both increased at 20 months compared to 8 months in 
the APP group. Of the protein profile assessed (Mouse Neural Cell Profiling and Mouse Glial Cell 
Subtyping), the most consistent changes were found in astrocyte markers. Both Aldh1l1 and S100B were 
increased at 20 months compared to 8 months of age in both APP and WT mice. GFAP protein 
expression was found to increase with both age and CAA. 
Conclusions: This study showed increased vascular amyloid deposition and astrocyte gene and protein 
expression over time, further supporting a role for astrocytes in etiology and/or reaction to CAA.
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Aims: Accumulating evidence from mouse models of Alzheimer’s Disease (AD) reports aberrant 
astrocytic calcium signaling at early disease stages. However, the mechanisms are still unclear. In 
neurons, the main driver of neuronal hyperactivity is an amyloid β (Aβ)-dependent disruption of the 
reuptake of synaptically released glutamate. Because Aβ blocks glutamate reuptake transporters mainly 
on astrocytic membranes and astrocytes possess functional glutamate receptors mediating intracellular 
calcium transients, we ask whether glutamate accumulation may cause Aβ-dependent astrocytic 
hyperactivity. 
Methods: In our study, we combine two-photon calcium and glutamate imaging in astrocytes and 
neurons to decipher the mechanisms of the increased synaptically evoked calcium signals in vivo and in 
acute brain slices in the hippocampus. We model early AD by the acute application of synthetic and 
human brain-derived soluble Aβ oligomers and investigate their mechanisms of action using 
pharmacology. 
Results: We found that the acute application of Aβ dimers increases the number and amplitude of 
calcium signals in astrocytes in the hippocampal CA1 region of wildtype mice in vivo via a metabotropic 
glutamate receptor (mGluR)-dependent mechanism. Second, in acute hippocampal slices, we established 
that synaptically released glutamate binds to astrocytic mGluRs and induces calcium signals in the 
microdomains of astrocytes. The application of oligomers leads to increased levels of glutamate at 
astrocytic membranes and potentiation of microdomain calcium signals. These effects can be mimicked 
by applying the glutamate reuptake blocker DHK and depend on mGluR activation. 
Conclusions: Together, our data demonstrate that Aβ-dependent glutamate accumulation is a critical 
mechanism of astrocytic hyperactivity. This provides a mechanistic link between astrocytic and neuronal 
hyperactivity in early AD.
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Aims: Recent studies have shown that Transcranial pulsed stimulation (TPS; Neurolith®) may have 
beneficial effects on brain glucose metabolism and cognitive function in patients with Alzheimer's Disease 
(AD). In our study, we expect to confirm the usefulness of TPS on patients with AD at 3 months. 
Methods: Fifteen patients (males and females aged 61 to 89) diagnosed with MCI due to AD or mild to 
moderate AD underwent TPS treatment. Also, to compare the effect of treatment with the natural course 
of the disease, data from 15 matched control patients who had not received TPS treatment were 
retrospectively included. The safety, tolerability, cognitive and clinical effects of the TPS therapy vs. 
control participants have been evaluated. Inclusion criteria: diagnosed of probable AD dementia or MCI 
due to AD, MMSE > 10, baseline MRI scan excluding other potential causes of dementia, Fazekas score 
≤ 2, anticholinesterase drugs or memantine treatments were allowed. Cognitive impairment was screened 
using MoCA. A comprehensive neuropsychological evaluation was conducted for all patients, before and 
after treatment. 
Results: After treatment, 47% of the patients presented higher scores at the 3-month follow-up, 40% 
showed no change and 13% manifested a slight worsening (MoCA test). In episodic memory, 45% 
showed improvement on the 3-month follow-up scores, another 45% remained invariable, and the 
remaining 10% worsened. Strikingly, no patient reported significant impairment of depressive 
symptomatology whereas 60% even improved; three patients showed indeed a relevant reduction. In 
comparison, during the same follow-up control patients showed a worsening in all domains evaluated. 
Conclusions: Based on our findings, we can conclude TPS is a safe and effective therapeutic option for 
AD that benefits cognition and mood. Neurolith ® accompanies and complements currently available 
treatments.
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Aims: To investigate the moderating effects of fitness on the relationship between arterial [aortic] 
stiffness and cerebral hemodynamics indexed by blood flow (Q), pulsatility index (PI) and resistive index 
(RI). 
Methods: Cognitively unimpaired adults (n=77; Mean age=63.7) from the Wisconsin Registry for 
Alzheimer's Prevention and the Wisconsin Alzheimer's Disease Research Center participated in this 
study. Fitness was measured via VO2MAX and participants were subsequently classified into fitness 
percentiles based on reference standards for age and sex established through normative data. Extremes 
of high and low fitness groups were defined as falling above or below the 75th or 25th fitness percentile, 
respectively. Aortic stiffness (aoPWV) and cerebral hemodynamics were measured by 2D phase contrast 
MRI in the ascending and abdominal aorta and 4D Flow cerebrovascular MRI, respectively. Covariate-
adjusted (age, waist-to-hip ratio, and history of hypertension and cardiovascular disease) multivariable 
regression examined relationships between aoPWV and cerebral hemodynamics (Q, PI, and RI), as a 
function of fitness, for total blood flow (QTotal) and for the left(L), right(R) and average(avg) internal carotid 
artery (ICA), middle cerebral artery (MCA) and anterior cerebral artery (ACA). Analyses focused on the 
extremes of high and low fitness (N=52, Mean age = 64.4). 
Results: There were significant interactions between fitness and aoPWV on cerebral 
Q (ICAR: p=0.028), PI (ICAR: p=0.005; MCAL: p=0.039; MCAR: p=0.022; MCAAVG: p=0.010) 
and RI (ICAR: p=0.04; MCAR: p=0.013; MCAAVG: p=0.012; ACAAVG: p=0.044), indicating that those with 
extremely high fitness demonstrated improved hemodynamics compared to the low fitness group even 
within the context of increasing aoPWV (Figs 1-
3). 



 

 



 

 



 

 
Conclusions: Our results suggest that high fitness (>75th percentile) seems to be protective against the 
expected negative effects of arterial stiffness on cerebral hemodynamics
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Aims: In Alzheimer’s disease (AD) patients, increased blood-brain barrier permeability is correlated with 
declining cognitive function. Previous studies have shown that human serum increases insoluble Amyloid-
β (Aβ) and phosphorylated tau (pTau) in cortical organoids. It is possible that either a component in the 
blood exacerbates AD pathology or that AD patients are more susceptible to this insult. We sought to 
confirm that human serum exacerbates AD pathology in cortical organoids while also investigating the 
underlying mechanisms of this important effect. 
Methods: Cortical organoids were generated from induced-pluripotent stem cells carrying either the APP 
London mutation (v717l) or its CRISPR-corrected isogenic line. Organoids were sliced every 30-40 days 
at 500 µm thickness before treatment with human serum at day 110. Human serum from young, elderly, 
and AD donors were either company bought or collected at the Clinic for Alzheimer’s and Related 
Disorders. Aβ isoforms and pTau were measured using ELISA-based assays. Bulk RNA sequencing was 
done for each condition to analyze differentially expressed genes. 
Results: Both mutant and control organoids exhibited increased Aβ deposits and reduced soluble Aβ 
after serum treatment, though mutant organoids had a greater number of large Aβ aggregates and higher 
pTau/Tau. This effect was consistent across donor demographics. APP mRNA levels remained 
unchanged, suggesting altered cleavage rather than increased expression. Reactive astrocyte markers 
were highly elevated, while APP cleavage proteins showed no significant changes in mRNA counts. This 
indicates that either altered APP cleavage occurs through signaling perturbations alone or that neurons 
and reactive astrocytes have an inverse change in expression in response to serum. 
Conclusions: Human serum exposure induces AD-like expression patterns and pathology in cortical 
organoids, highlighting the pivotal role of blood-brain barrier integrity in AD progression.



 
Shift 1 - 0106 

BRAIN OR BODY FIRST: MODELING INTERACTIONS AT THE BLOOD-BRAIN BARRIER WITH 
BRAIN-CHIP TECHNOLOGIES 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.M. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: BLOOD-BRAIN BARRIER 

Aurelie De Rus Jacquet1,2, Martine Saint-Pierre2, Kelvin Luk3, Francesca Cicchetti1,2 
1Universite Laval, Psychiatry And Neurosciences, Quebec, Canada, 2Centre de recherche du CHU de 
Quebec-Université Laval, Neuroscience Axis, Quebec, Canada, 3University of Pennsylvania, Pathology 
And Laboratory Medicine, Philadelphia, United States of America 

Aims: Communication between the blood and the brain is a dynamic, complex process that occurs at the 
physical and molecular interphase formed by the blood-brain barrier (BBB). To sustain brain health, the 
neurovascular unit tightly regulates bidirectional exchanges between these two compartments, but BBB 
integrity is compromised in people with neurodegenerative disorders such as Parkinson’s disease (PD). 
The objective is to leverage advanced tissue engineering approaches to model the complex cellular and 
molecular interactions occurring at the BBB in people with PD. 
Methods: We established a microfluidic model of the BBB using patient-derived induced pluripotent stem 
cells (iPSCs) harboring PD-related mutations, including LRRK2 G2019S and SNCA triplication. To identify 
triggers of BBB dysfunction in PD, we exposed the model to reactive astrocytes harboring PD-related 
mutations and/or pathological proteins such as alpha-synuclein. We then evaluated changes to barrier 
integrity, neuroinflammation and neurodegeneration. 
Results: We found that several mutations in genes associated with familial PD result in the increased 
vulnerability of the BBB and the extravasation of plasma proteins from the blood to the brain compartment 
of the model. In particular, we observed that pro-inflammatory astrocytes induce vessel enlargement and 
loss of barrier function, as observed in people with PD, but these features can be rescued upon 
pharmacological treatment. 
Conclusions: Our novel PD-BBB model is a versatile tool to study the role of the BBB in disease onset 
and progression, and it is amenable to pharmacological testing.
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Aims: More than 25% of patients with Alzheimer’s disease (AD) develop epilepsy as co-morbidity. In AD 
with epilepsy (ADxEpi), seizures accelerate cognitive decline and further reduce life expectancy 
compared to AD alone. One hallmark of both AD and epilepsy is blood-brain barrier dysfunction. We 
discovered that barrier dysfunction is more severe in ADxEpi patients compared to seizure-free AD 
patients. Collectively, our data suggest that a combination of Ab and seizure-released glutamate (Aβ/Glu) 
triggers a dual positive feedback loop which exacerbates barrier dysfunction, seizures, and cognitive 
decline in ADxEpi. Our goal is to define the mechanism that underlies barrier dysfunction in ADxEpi and 
to develop a therapeutic intervention. 
Methods: We determine signaling steps that lead to Aβ/Glu-mediated barrier dysfunction using isolated 
mouse brain capillaries and verify these findings in vivo. We determine barrier dysfunction in brain tissue 
from ADxEpi patients and correlate the degree of barrier dysfunction with seizure burden and patient 
cognition scores. We develop an intervention therapy designed to repair barrier dysfunction using two 
rodent ADxEpi models. 
Results: We found that Aβ/Glu exacerbates barrier leakage compared to Aβ or Glu alone. We also 
discovered that Aβ/Glu activates NOX/LOX/COX signaling, causing barrier leakage. Using patient 
samples, we show that ADxEpi patients have increased barrier leakage compared to seizure-free AD 
patients. Using two ADxEpi rodent models (mouse and rat) we further show that LOX/COX inhibitors 
combined with a ROS scavenger attenuate barrier dysfunction in vivo. 
Conclusions: Based on our data we conclude that blocking Aβ/glutamate signaling by inhibiting 
NOX/LOX/COX repairs barrier dysfunction and has the potential to help reduce seizure burden and slow 
cognitive decline in AD with epilepsy.
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Aims: Blood brain barrier (BBB) dysfunction in Alzheimer’s disease (AD) is correlated to an accelerated 
progression of cognitive decline. It has been shown that pericytes in particular play an important role in 
neurovascular dysfunction in AD, but how this contributes to disease pathogenesis remains unknown. To 
elucidate this, we investigated the transcriptome of the cell types in the BBB, including the mural cells, in 
Amyloid Precursor Protein (App) knock-in (AppNL-G-F) mice with and without pericyte deficiency. 
Methods: Cerebral microvasculature was isolated using CD31 panning, and the cells were analyzed by 
single cell RNA sequencing (scRNAseq) and subsequently validated using immunohistochemistry. 
Pericyte deficient Pdgfbret/ret mice were crossed with AppNL-G-F mice and injected with tracer molecules to 
quantitatively measure BBB leakage. Aβ pathology was investigated by immunohistochemistry. 
Results: ScRNAseq data from the cerebral micro vasculature of the AppNL-G-F revealed a population of 
disease-associated microglia characterized by high expression of Cst7. These were found to bridge 
between Aβ plaque and small and large blood vessels. Data analysis indicates that the point of contact in 
capillaries could be mural cells suggesting a role of pericytes in neuroinflammation. To further elucidate 
the role of pericytes on progression of Aβ pathology we studied a new pericyte deficient AppNL-G-

F xPdfgbret/ret. The tracer studies showed a significant increase of BBB leakage in 3-month-
old AppNLGFret/ret mice compared to controls. This will be followed by tracer studied in other ages, 
evaluation of Aβ pathology, and scRNAseq of the BBB. 
Conclusions: The BBB in App NL-G-F mice is characterized by vascular associated DAMs. The 
combination of pericyte deficiency and Aβ amyloidosis increased the leakage of AppNL-G-F mice 
vasculature, which may impact the development of Aβ pathology.
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Aims: Transthyretin (TTR), a tetrameric transport protein, commonly associated with aggregation 
disorders and amyloidosis, has recently been recognized as a potential neuroprotectant in various 
settings, including Alzeimer’s disease (AD). Modeling sporadic AD with intracerebroventricular 
streptozotocin (STZ-icv) in rodents is widely used and well established in AD research. Here, we aimed to 
characterize the effects of STZ-icv on TTR in its production site, the choroid plexus (CP) and the 
hypothalamus (HPT), where it influences metabolism. 
Methods: Seven groups with six 3-month-old C57BL/6 mice entered the experiment. Four different STZ-
icv dosing regimens were employed; uni- and bi-lateral low (1,5 mg/kg) and high (3 mg/kg) doses with 
appropriate uni- and bi-lateral controls and intact animals. A month after STZ-icv administration, animals 
were euthanized and blood and brain samples taken. Plasma glucose and insulin were measured 
spectrophotometrically and by ELISA. Immunohistochemical staining with polyclonal anti-TTR antibody 
was performed on 14 μm thick Tissue-tek™-embedded sections. 
Results: Plasma glucose and insulin were assessed to exclude systemic diabetes induced by 
streptozotocin and results were unchanged across all groups. Relative to unilateral controls, model-
derived estimates showed both high- and low-dose STZ-icv to lower TTR expression at the injection side 
in the CP. Interestingly, across all STZ-groups, as well as in the unilateral controls, injection-side CP TTR 
expression was significantly higher, compared to the contralateral side, irrespective of STZ’s impact on 
cell-count. In the HPT, TTR expression was paradoxically increased by STZ-icv compared to controls 
receiving vehicle 
only. 



 

 
Conclusions: TTR expression is affected by injection-injury, possibly increasing ipsilaterally as a 
compensatory measure; and STZ, with different effects depending on brain-site and STZ dose, in 
different regimens of a mouse model of sporadic AD. Research funded by Pfizer Inc. (73521469) and 
ZCI-Neuro (GA KK01.1.1.01.0007).
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Aims: Growing evidence shows that Type 2 diabetes patients are more likely to develop Alzheimer’s 
disease (AD) with ageing. This means that neuronal insulin resistance (IR) must play a role in several key 
AD mechanisms. Here, we assessed if IR affects normal APP processing. 
Methods: For that purpose, an IR model was developed, and APP processing monitored by western blot 
analysis of SH-SY5Y lysates and respective mediums, BACE1 activity and Aβ1-42 secreted into the 
medium, by ELISA. 
Results: IR had no impact in total APP intracellular levels, however it significantly increased by 2-fold the 
total secreted APP (sAPP) in the medium, implying an increase in APP processing. Furthermore, as seen 
with total sAPP, sAPPα similarly increased in IR cells. Moreover, no changes in both BACE1 activity and 
Aβ production were observed with IR, supporting the notion that increased APP processing occurred by 
promoting non-amyloidogenic cleavage. 
Conclusions: Although IR may have a significant role in AD pathogenesis, it does not significantly affect 
Aβ levels. However, it does alter APP processing, which may affect homeostasis.
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Aims: A thermoregulatory decline occurs with age due to changes in muscle mass, vasoconstriction, and 
metabolism that lowers core body temperature (Tc). Although lower Tc is a biomarker of successful aging, 
we have previously shown this worsens cognitive performance in the APP/PS1 mouse model of 
Alzheimer’s disease (doi.org/10.1093/gerona/glac223). We hypothesized that elevating Tc with 
thermotherapy would improve metabolism and cognition in APP/PS1 mice. 
Methods: From 6-12 months of age, male and female APP/PS1and C57BL/6 mice were chronically 
housed at 23 or 30°C. At 12 months of age, mice were assayed for insulin sensitivity, glucose tolerance, 
and spatial cognition. Plasma, hippocampal, and peripheral (adipose, hepatic, and skeletal muscle) 
samples were procured postmortem and tissue-specific markers of amyloid accumulation, metabolism, 
and inflammation were assayed. 
Results: Chronic 30°C exposure increased Tc in all groups except female APP/PS1 mice (Fig 1A). 
Thermotherapy improved insulin sensitivity in all groups except male APP/PS1 mice that instead had 
improved glucose tolerance (Fig 1B-C). Plasma concentrations of insulin-like growth factor 1 (IGF-1) and 
leptin were decreased in male APP/PS1 mice while IGF-1 was increased in female APP/PS1 
mice. Figure 
1 



 

 Thermotherapy improved spatial navigation in male mice, but this treatment had no effect in female 
C57BL/6 mice and worsened performance in female APP/PS1 mice (Fig 2). Thermotherapy had no effect 
on hippocampal amyloid accumulation but did reduce circulating proinflammatory cytokines. Additional 
mechanistic studies are ongoing to elucidate sex- and tissue-specific metabolic differences to 
thermotherapy. Figure 
2 

 
Conclusions: Although chronic thermotherapy improved either glucose tolerance or insulin sensitivity in 
all groups, only male mice had better spatial learning and memory recall. Support came from the 



 
NIH (R01 AG057767, AG061937), IDPH (03282005H), Smith Alzheimer’s Center, and Kenneth Stark 
Endowment.
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Aims: Hypoxia-inducible factor (HIF) regulates transcription of hundreds of genes in pathways such as 
glycolysis, angiogenesis, and cell proliferation. In normoxic conditions, HIF is targeted for degradation by 
HIF prolyl 4-hydroxylases (HIF-P4Hs). When oxygen availability decreases, HIF escapes degradation and 
activates reading of the target genes. HIF-P4H inhibition is already a therapeutical target in anemia but 
has potential for other diseases since HIF stabilization has been shown to be highly beneficial especially 
for metabolic health. The aim of our study was to investigate whether genetic HIF stabilization interferes 
with the disease progression in an Alzheimer’s disease model. 
Methods: The behavioral phenotype of female Hif-p4h-2 hypomorphic APPswe/PSEN1dE9 
(APP/PSEN1) mice was investigated at 6, 9 and 12 months old using open field and dark light tests in 
comparison to the Hif-p4h-2 wild type APP/PSEN1 mice. Glucose tolerance test (GTT) was carried out at 
11 months old, and at 12 months samples were collected for histological, protein and qPCR analyses. 
Results: Hif-p4h-2 hypomorphism in APP/PSEN1 mice reduced anxiety and maintained activity levels in 
behavioral tests over the follow-up period in comparison to the Hif-p4h-2 wild type APP/PSEN1 mice. The 
hypomorphic Hif-p4h-2 APP/PSEN1 mice displayed lowered insulin levels and improved results in GTT. 
The improved behavioral and metabolic parameters associated with improved neuronal health measured 
with reduced ATG9A positivity in histological analyses. 
Conclusions: Stabilization of the HIF response in APP/PSEN1 mice resulted in an improved behavioral 
phenotype, and metabolic health with emphasis on reduced insulin levels. Improved behavioral and 
metabolic health associated with improved neuronal health. These data suggest that stabilized HIF 
response improves neural tolerance to detrimental effects of Alzheimer’s disease.
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Aims: Preventative treatment for Alzheimer’s Disease is of dire importance, and yet, cellular mechanisms 
underlying early regional vulnerability in Alzheimer’s Disease remain unknown. In human patients with 
Alzheimer’s Disease, one of the earliest observed pathophysiological correlates to cognitive decline is 
hyperexcitability. In mouse models, early hyperexcitability has been shown in the entorhinal cortex, the 
first cortical region impacted by Alzheimer’s Disease. The origin of hyperexcitability in early-stage disease 
and why it preferentially emerges in specific regions is unclear. 
Methods: Using cortical-region and cell-type- specific proteomics and patch-clamp electrophysiology, we 
uncovered differential susceptibility to human-specific amyloid precursor protein (hAPP) in a model of 
sporadic Alzheimer’s. 
Results: Unexpectedly, our findings reveal that early entorhinal hyperexcitability may result from intrinsic 
vulnerability of parvalbumin interneurons, rather than the suspected layer II excitatory neurons. This 
vulnerability of entorhinal PV interneurons is specific to hAPP, as it could not be recapitulated with 
increased murine APP expression. Furthermore, the Somatosensory Cortex showed no such vulnerability 
to adult-onset hAPP expression, likely resulting from PV-interneuron variability between the two regions 
based on physiological and proteomic evaluations. Interestingly, entorhinal hAPP-induced 
hyperexcitability was quelled by co-expression of human Tau, at the expense of increased pathological 
tau species. 
Conclusions: This study suggests early disease interventions targeting non-excitatory cell types may 
protect regions with early vulnerability to pathological symptoms of Alzheimer’s Disease and downstream 
cognitive decline.
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Aims: MicroRNAs (miRNAs) are known to be involved in Alzheimer’s disease (AD), but little is known 
about the other classes of small RNAs (sRNAs) or their potential as early biomarkers. We performed the 
first comprehensive study of sRNAs in plasma of pre-symptomatic AD participants. 
Methods: Sampling included 88 plasma samples from the Knight-ADRC cohort, 51% of which were pre-
symptomatic AD participants, 58% female, and with a mean age of 78. After RNA extraction with a 
Maxwell RSC instrument, we generated sRNA libraries using the RealSeq®-AC sRNA kit version 2. 
Libraries were aligned to the reference genome and known small RNAs using Bowtie2. After stringent 
quality control we performed differential expression analyses using DESeq2. We integrated the sRNA 
data with RNA-seq data from the same samples to test whether any of the dysregulated sRNAs 
significantly correlate with known AD-genes. 
Results: We identified six miRNAs (eg. miR-15b-5p and miR-505-5p) and 244 Piwi-interacting RNAs 
(piRNAs) that were significantly dysregulated in plasma of pre-symptomatic AD participants. Further, we 
identified dysregulated sRNAs that significantly correlate with AD associated loci identified by 
Bellenguez et al. HLA-DQA1 correlated positively to miR-15b-5p, miR-505-5p and miR-619, but 
associated with piR-409995 in the opposite direction. Additionally, we identified significant relationships 
between eight more piRNAs, and five other AD-related genes. 
Conclusions: Our findings emphasize the importance of non-coding RNAs in AD. We showed that 
sRNAs beyond miRNAs are dysregulated in early stages of AD. Large-scale studies of sRNAs in plasma 
might be crucial to develop new, more easily accessible, screening tools for AD. Here, we described that 
several plasma sRNAs correlate with known AD genes up to 12 years prior to disease onset, and thus 
potentially capture the pathological processes happening in the brain.
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Aims: The variant G206A in the Presenilin-1 (PSEN1) gene has been identified almost exclusively in 
Alzheimer Disease (AD) Puerto Rican families. The G206A variant is associated with extreme variability 
in age of onset (AOO), ranging from 30 to 90 years, while other variations at the same amino acid 
of PSEN1 have a tighter range of AOO (30-35 years). We aim to identify the molecular mechanisms 
involved in the age of onset (AOO) variability between PSEN1 G206A mutation carriers through 
transcriptomic analysis from whole blood, brains and induced pluripotent stem cells (iPSCs). 
Methods: We identified G206A carrying brains from the National Alzheimer Coordinating Center and AD 
Rapid Decline study. These brains will undergo Single Nucleus RNA sequencing (snRNA-seq) using 10X 
Chromium platform and will be analyzed using Seurat. iPSC of G206A carriers with different AOO were 
reprogrammed using non-integrating Sendai virus. RNA was extracted from whole blood and iPSC from 
G206A carriers and sequenced at 40 million reads/sample using the Illumina Novaseq 6000. 
Results: We identified 43 carriers (39 AD and 4 cognitively unimpaired) as part of PRADI. A single 
African haplotype was identified in all carriers.To perform snRNAseq, we selected six autopsy brains from 
G206A carriers. Six iPSC line were reprogrammed successfully, all lines were screened using G-band 
Karyotype, factor loss analyses, genetic finger printing, immunocytochemistry and pluripotency markers. 
For bulk RNA sequencing, we included six iPSC lines (three with early and three with late AOO) and 28 
samples from whole. Transcriptomic results are in progress. 
Conclusions: The G206A variant, a founder effect in the Puerto Rican population, exhibits variable AOO. 
We propose to utilize these unique resources to identify the transcriptomic profile associated with AOO 
variability. Identification of transcriptome modifiers in G206A carriers could allow us to discover 
therapeutic targets.
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Aims: Alzheimer’s disease (AD) is the most prevalent form of dementia. A decline in the expression of 
the redox-dependent transcription factor Nrf2 is observed in AD brains. Although Nrf2 activation is a 
promising therapeutic strategy, the current Nrf2 activators suffer from side effects and tolerability issues in 
patients. BTB and CNC homology 1 (Bach1) is a known transcriptional repressor of the Nrf2 pathway and 
is elevated in human AD brains and APP/PS1 mouse model of AD. It suggests that Bach1 inhibition might 
be neuroprotective in AD. The present study aims to validate if genetic deletion of Bach1 and 
pharmacological inhibition by a newly identified non-electrophilic molecule (HPPE) attenuates AD-like 
neuropathology in the APP/PS1 mouse model. 
Methods: APP/PS1 mice were crossed with Bach1-/- mice to generate Bach1 ablated APP/PS1 mice. 
Cohorts of post-symptomatic APP/PS1 mice were administered with HPPE for 45 days (20 mg/kg twice a 
day, 12 h apart). Cognitive performance of mice was evaluated by Barnes maze and novel object 
recognition tests. Amyloid pathology and microglial activation were monitored by immunohistochemical 
analyses. The Bach1-regulated pathways were identified by sn-RNA-seq analysis. 
Results: Deletion of Bach1 in APP/PS1 mice attenuated cognitive impairment, Abeta plaque formation 
and microglial activation in the hippocampus. Accordingly, HPPE treatment significantly inhibited amyloid 
pathology and cognitive dysfunction in the APP/PS1 mice. Single nuclei- functional genomics analysis 
demonstrated that the neuroprotective effects of Bach1 inhibition in APP/PS1 mice was due to 
upregulation of genes involved in oxidative phosphorylation in neurons and downregulation of pro-
inflammatory genes in oligodendrocytes, astrocytes and microglia. 
Conclusions: Present findings suggest that genetic deletion and pharmacologic inhibition of Bach1 
attenuates progression of AD-like pathology and that Bach1 inhibition is a promising therapeutic 
approach.
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Aims: Presenilin 1 (PS1) mutations are the primary cause of familial Alzheimer’s disease (AD). These 
pathogenic mutations increase beta-amyloid levels while inhibiting Notch cleavage and signalling. 
Recently, our lab identified a unique mutation, called PS1ΔS169, that unlike other PS1 mutations, does not 
affect Notch signalling, making it an ideal therapeutic target. This study aims to investigate the 
mechanisms underlying PS1ΔS169’s effect on AD pathogenesis, particularly on neuronal cell death, 
using in vitro and in vivo models. 
Methods: To examine these effects on neuronal cell death, PS1 plasmids corresponding to the PS1 wild-
type (control) and five AD-related PS1 mutations, including the Notch-sparing PS1ΔS169, were transfected 
into a PS1-knockout neuro2A cell line called N2A-KO cells; thus, corresponding to six experimental 
groups. The in vivo study included three experimental groups corresponding to two knockin mouse 
models with two different PS1 mutations, including PS1ΔS169, compared to the wild-type control. Various 
molecular techniques were performed to determine how each PS1 mutation affects cell viability and 
neurotoxicity, including Western Blots for protein expression, and cell death assays. 
Results: Overall, our findings indicate that these pathogenic PS1 mutations significantly decreased cell 
viability in N2A-KO cells, except in the MTS assay for PS1ΔS169. Furthermore, using N2A-KO cells, we 
found that the pathogenic PS1 mutations differentially affected cell death markers related to pyroptosis, 
apoptosis and autophagy. Similarly, synaptic markers were affected in our PS1 knockin models. 
Conclusions: Our findings provide novel insights into the pathological effects of the PS1 mutations on 
different cell death pathways, and these results offer a foundation to further define how the Notch-sparing 
PS1 mutation affects neurotoxicity and neuronal death as part of the AD pathogenesis process.
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Aims: Cellular exposure to lipid peroxidation products and reactive aldehydes such as acrolein and 
crotonaldehyde modifies lipids, proteins, and nucleic acids through chain reactions of free radical 
propagation and/or biomolecular modification of susceptible chemical groups. Lipid peroxidation, reactive 
lipid aldehydes, and protein carbonylation have been implicated in Alzheimer’s disease pathogenesis; 
however, whether these by-products drive or are a result of neurodegeneration is unclear. Here, we 
compared biochemical signaling pathways to aldehyde exposure between human astrocytes and iPSC-
derived neurons to evaluate response pathways between cell populations associated with disease 
pathology. 
Methods: Human induced pluripotent stem cells were differentiated to cortical neurons. After neural 
maturation, cells were exposed to aldehydic products of lipid peroxidation, acrolein and crotonaldehyde, 
and chemicals known to stimulate lipid peroxidation, cumene hydroperoxide and RSL3, to evaluate 
cytotoxicity and the molecular effects of these toxins in culture. Parallel experiments were conducted in 
human post-mortem astrocytes as a comparison. Western blot analysis was used to quantitate 
expression of proteins involved in cell survival, death, and inflammatory response pathways. 
Results: Notably, pre-differentiated neural stem cells were highly sensitive to aldehyde-induced cell 
death with an approximate median lethal dose of 12.5μM in acrolein and 100μM in crotonaldehyde while 
differentiated neurons were more resistant to crotonaldehyde and acrolein toxicity (median lethal dose 
~200μM and 100μM, respectively). In comparison, astrocyte cultures displayed a median lethal dose of 
50μM in acrolein and 200μM in crotonaldehyde. Exposure of astrocytes to chemical agents that 
perpetuate lipid peroxidation damage consistently elicited an acute heme-oxygenase 1 protein 
overexpression that was not pronounced in neurons. 
Conclusions: This sensitized antioxidant response in astrocytes highlights their reactivity to ameliorate 
lipid peroxidation damage in the brain and suggests that sustained exposures may prolong activation of 
anti-inflammatory signaling pathways.
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Aims: The primary aim was to investigate the role of TRIM22 in autophagy regulation. We sought to 
understand how TRIM22 contributes to the autophagic process and whether it has implications for 
neurodegenerative diseases. 
Methods: We examined the effect of TRIM22 on autophagosome-lysosome fusion and the clearance of 
protein aggregates. These experiments involved molecular and cellular techniques to uncover the 
underlying mechanisms. 
Results: The research revealed a novel function of TRIM22 in autophagy regulation. We found that 
TRIM22 plays a pivotal role in promoting autophagosome-lysosome fusion by facilitating the association 
between GABARAP family proteins and PLEKHM1. This, in turn, enhances the autophagic clearance of 
protein aggregates. Importantly, this function is independent of TRIM22's E3 ubiquitin ligase activity. 
Conclusions: The findings demonstrate that TRIM22 acts as a crucial regulator of autophagy, 
orchestrating the fusion of autophagosomes and lysosomes by serving as a scaffold for autophagy-
related proteins. This discovery has significant implications for our understanding of autophagy and its 
relevance to TRIM22-associated early-onset familial Alzheimer’s disease.



 
Shift 1 - 0120 

THE ASSOCIATION BETWEEN FRAILTY INDEX AND ALZHEIMER'S DISEASE BIOMARKERS. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.R. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: AGING 

Simona Buscarnera1, Federica Ribaldi2, Valentina Garibotto2, Giovanni Frisoni3 
1Università la Sapienza di Roma, Dipartimento Di Neuroscienze Umane, Roma, Italy, 2Geneva Memory 
Center, Department Of Rehabilitation And Geriatrics, Geneve, Switzerland, 3University Hospitals of 
Geneva, Memory Centre, Division Of Geriatrics And Rehabilitation, Geneva, Switzerland 

Aims: Frailty has been associated with an increased risk of dementia. Frailty represents the overall 
organism's aging characteristics and it can be measured using Frailty index (FI). Alzheimer’s disease 
(AD) is the primary cause of dementia. Its pathology could be assessed through in vivo biomarkers as β-
amyloid (A) and phosphorylated tau (T). The aim of this study was to investigate the association between 
frailty and AD biomarkers in a Memory clinic population. 
Methods: Data of 269 patients were collected from the Memory Center of the Geneva University 
Hospital, including individuals cognitively unimpaired, with mild cognitive impairment and dementia. A 36-
items FI was developed. A and T positivity, assessed through PET amyloid and tau when available, or 
CSF ab42 and ptau if missing, was dichotomized and used as A+/A- or T+/T-. Pearson correlations was 
used to investigate the association between demographics and clinical features and FI. Mann-Whitney 
test was used to explore the difference of FI in A and T profiles. 
Results: Participants had a mean age of 70 (SD 8.6) years, mean education of 14(SD 4) years, and 52% 
were women. We found a significant positive correlation between age (r=0.25, p<0.001), depression and 
anxiety (r=0.17, p=0.008) and FI, and a trend toward negative correlation between education and FI(r=-
11, p=0.081). FI was higher in subjects A- and T- compared to A+ and T+ separately (p<0.01). 
Conclusions: The results show that FI increases with age in different populations. Cognitive resilience, 
assessed using education as a proxy, seems to decrease with high FI. FI is higher in people with low 
levels of brain AD pathology. Next steps include to assess the prognostic value of FI in persons with or 
without AD biomarkers positivity.
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Aims: Amyloid precursor protein is expressed both in the central nervous system and peripheral organs, 
including skeletal muscle and adipose tissues. While midlife obesity is associated with development of 
dementia, weight loss is linked to dementia severity and progression of Alzheimer's disease (AD). 
Moreover, AD is often accompanied by sarcopenia and/or cachexia. Nevertheless, the potential 
involvement of pathogenic amyloid-beta1-42 (Aβ) in the dysfunction of metabolic organs remains unclear. 
In this study, we examined the effect of Aβ on myocyte and adipocyte dysfunction. 
Methods: We treated C2C12 and 3T3-L1 cells with Aβ-oligomer (Aβo) to assess its impact on the 
metabolic function of peripheral tissues. Our evaluation encompassed effects of Aβo on cell 
differentiation, signaling pathways contributing to myogenesis/adipogenesis, muscle atrophy and 
lipolysis/lipogenesis, myokine/adipokine expression, and mitochondrial function. Additionally, in animal 
models, we measured Aβ concentration in skeletal muscle and white adipose tissue. 
Results: Aβo inhibited the differentiation of C2C12 and downregulated the levels of myogenic 
transcriptional factors in C2C12 myotubes. Aβo-treated myoblasts induced cellular senescence, as 
measured by SA-β-gal staining. Specifically, Aβo-treated muscle cells displayed significant pathogenic 
changes, including mitochondrial dysfunction, apoptosis, and cellular senescence, which are common 
mechanisms observed in AD and sarcopenia. In differentiated 3T3-L1 adipocytes, Aβo reduced lipid 
accumulation, which was accompanied by upregulation of lipolysis signaling pathways. In addition, Aβo 
induced ER stress signaling, inflammatory adipokine expression, and disrupted autophagy progression. 
Conclusions: Our results suggest that an increase in Aβ42 levels in peripheral organs as the AD 
progresses may accelerate sarcopenia/cachexia. Dysregulation of peripheral metabolic organs in 
advanced AD patient may lead to a "vicious cycle", wherein AD progresses more rapidly in 
sarcopenic/cachexic individuals.
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Aims: The anti-aging protein α-Klotho is known to be involved in longevity and various age-related 
diseases, including cognitive impairment. BACE1, an important enzyme associated with the pathological 
process of Alzheimer's disease (AD), serves as a biomarker for predicting changes in cognitive function. 
Although both proteins are closely linked to age-related cognitive function, the mechanism of their 
interaction remains unclear. 
Methods: This study included elderly (n = 30, 65-80 years) and young (n = 45, 30-40 years) healthy 
adults. The cleavage product was identified using Coomassie blue staining, Western blot, and MALDI-
TOF mass spectrometry. Plasma levels of α-Klotho and BACE1 were measured using ELISA. 
Results: After the digestion reaction between BACE1 and α-Klotho, a new protein product was identified. 
BACE1 cleaved the α-Klotho peptide 951-981 at the F-T residues. When the FT residues in the peptide 
were replaced with KK, BACE1 was unable to cleave the mutant peptide. The plasma levels of soluble α-
Klotho protein were significantly lower in elderly participants than in young participants (P < 0.0001). 
However, there was no significant difference in plasma BACE1 protein levels between elderly and young 
participants (P = 0.164). In elderly healthy adults, there was a significant positive correlation between 
plasma BACE1 protein level and α-Klotho protein level (P = 0.009, r = 0.469), while this correlation was 
not observed in young healthy adults (P = 0.170, r = -0.208). 
Conclusions: Anti-aging proteinα-Klotho is the substrate of BACE1 with special cleavage site FT, 
BACE1/α-Klotho pathway may serve as a common axis for age-related cognitive decline.
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Aims: Alzheimer's Disease (AD) is a degenerative brain disease and the most common cause of 
dementia affecting 55 million people worldwide. So far, there is no cure and current treatments are not 
effective in delaying the progression of the disease. The cause of AD is unknown, but there is growing 
evidence suggesting that viruses, in particular, Herpes simplex virus type 1 (HSV1), are involved in the 
pathogenesis of AD. HSV1 is a ubiquitous human pathogen that commonly causes cold sores. This DNA 
virus initiates a lifelong latent infection in the peripheral sensory neurons of its host. The infection can be 
reactivated periodically by various factors, including sun exposure or stress. Here, we hypothesize that 
HSV1 directly contributes to the initiation of AD by specifically triggering the production of amyloid-beta 
(Aβ) in neurons. 
Methods: To test this hypothesis, we compared the kinetics of HSV1 replication with the kinetics of Aβ 
protein production in both mouse (N2A) and human (SY-SY5Y) neuronal cells. This work was performed 
by viral titration and immunofluorescence staining techniques. 
Results: We found that HSV1 induces the production of Aβ protein in both cell types starting from 9 hpi. 
Interestingly, no Aβ protein was expressed in mock-infected cells. The Aβ protein accumulated in neurons 
at later stage of infection (24 hpi) and was found to colocalize with HSV1 immediate-early (ICP0) viral 
protein in the cell cytoplasm. Finally, we demonstrated that the Aβ protein production efficiency in 
neuronal cells was viral strain-dependent. 
Conclusions: Overall, our findings demonstrate that HSV1 infection initiates the production of Aβ protein 
in both mouse and human neuronal cells. These results provide increase support for the direct role of 
HSV1 in the pathogenesis of AD.
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Aims: To investigate the association of marker germs causing periodontitis and the severity of cognitive 
impairment. 
Methods: In the present study we examined 97 individuals with mild cognitive impairment (MCI), 
Alzheimer’s disease (AD) and controls for their oral state and presence and severity of periodontitis. A 
sample of microbial tooth plaque was taken from all test subjects, in case of periodontitis additionally a 
subgingival sample from the pathologically deepened areas below the gum line. The quantity of seven 
marker germs were compared to the severity of cognitive impairment examined by the Mini-Mental-
Status-Examination (MMSE) and AD biomarkers in cerebrospinal fluid (CSF). 
Results: Periodontitis was significantly more present in AD patients (p = 0,003) compared to controls. 
Additionally, the severity of periodontitis (increased gingival sulcus depth) was inversely correlated with 
MMSE score (r = -0,304; p = 0,003) in all participants. Marker germs showed no significant association 
with AD biomarkers in CSF. In MCI patients we found significantly increased subgingival levels 
of Prevotella intermedia (p = 0,014) compared to controls, and Porphyromonas gingivalis (p = 
0,042), Treponema denticola (p = 0,038), Prevotella intermedia (p = 0,012) and Tanerella forsythia (p < 
0,001) compared to AD patients. Using receiver operating characteristics (ROC) curve analysis we found 
an area under the curve (AUC) of 0.82 for Prevotella intermedia and 0.71 for Porphyromonas 
gingivalis discriminating between MCI patients from controls, and 0.61 for Prevotella 
intermedia discriminating between AD patients and controls.



 

 Image 1: ROC-Curve controls to MCI compared to marker germs 
Conclusions: Periodontitis marker germs may represent an innovative diagnostic supplement for 
identification of patients with MCI and AD.
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Aims: A growing body of evidence suggests that dysbiosis of the gut microbiome is associated with the 
pathogenesis of Alzheimer`s disease (AD) and can be used as a diagnostic measure. However, 
longitudinal changes of gut microbiome and its prognostic significance for the development of AD are still 
unknown. In the present study we investigated the ability of taxonomic and functional gut microbiome 
data and their combination with clinical data to predict the progression from mild cognitive impairment 
(MCI) to AD dementia on the basis of clinical classification at 4 years follow-up (4yFU). 
Methods: In the present study we investigated intestinal microbiome in 49 MCI patients participating at 
the AlzBiom study over a mean (SD) follow-up of 3.7 (0.6) years. At the end of the 4yFU, 27 MCI patients 
converted to AD dementia and 22 MCI patients remained stable. Gut microbiome was measured using 
shotgun metagenomics. Statistical models were built with features from baseline data that best 
discriminated between AD dementia converters and stable MCI patients using an ANOVA like test. 
Results: The best taxonomic model at baseline for discrimination of AD dementia converters from stable 
MCI patients included 24 genera, yielding an area under the receiver operating characteristic curve 
(AUROC) of 0.87. The best functional model at baseline included 33 KO (Kyoto Encyclopedia of Genes 
and Genomes [KEGG] ortholog) features with an AUROC of 0.79. The combined use of these two models 
including a clinical model with the 4 parameters age, gender, BMI and ApoE yielded an AUROC of 0.93. 
Conclusions: We identified a novel gut microbiome algorithm able to accurately predict progression to 
AD dementia in individuals with MCI over a 4 years follow-up. Gut microbiome represents an innovative 
prognostic supplement in AD.
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Aims: Alzheimer Disease (AD) is characterized by the accumulation of Amyloid-β (Aβ) and TAU peptides, 
which aggregate and become toxic to neurons. Current AD treatments are still limited; therefore, the 
development of new drugs for AD treatment is necessary. Animal venom compounds are known to be 
very specific for unique targets, especially for central nervous system receptors, due to evolutionary 
pressures. Fraternine-10 was bioinspired from Fraternine, a peptide isolated from Parachartergus 
fraternus wasp venom.In this context, we evaluated the potential of Fraternine-10 as a treatment in an AD 
Aβ-induced mouse model. 
Methods: Aβ was infused (400 pmol/animal) into brain lateral ventricle by a neurosurgery. Aβ- infused 
mice were then treated with three doses of Fraternine-10 (4, 8, and 12 mg/kg; intraperitonial) (n= 7, 9 and 
8, respectively) or saline (n=12) one hour after Aβ infusion and for six consecutive days. Then, all groups 
underwent the Novel Object Recognition Test (ORT), the Open Field test, and the Morris Water Maze 
(MWM), which consisted of four trials with six sections followed by the test without the platform. Thioflavin 
T staining was performed to evaluate Aβ aggregation. 
Results: The Fraternine-10 (12 mg/kg) exacerbated memory impairment due to Aβ toxicity in the ORT 
,while, no improvement was observed in the MWM. No differences amoung groups were observed in the 
Open Field test. Moreover, Fraternine-10 did not reduce Aβ aggregation in the cortex and hippocampus. 
Hence, it is likely that Fraternine-10 was degraded over time and lost its potential therapeutic effect. 
Conclusions: Further studies are necessary to understand the pharmacokinetic properties of Fraternine-
10 and explore possible improvements. Finally, Fraternine-10 could serve as a starting point for 
developing a promising drug for AD treatment after further modifications.
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Aims: The proteolytic processing of the Amyloid Precursor Protein (APP) by β- and γ-secretase 
generates the Amyloid β-peptide (Aβ) that is deposited in the brains of Alzheimer’s disease (AD) patients. 
Removal of aggregated Aβ by immunotherapy has shown clinical efficacy, making APP a promising target 
in AD. However, knockdown of APP may lead to safety issues, as knockout mice exhibit certain adverse 
phenotypes, including reductions in brain and body weight, reduced grip strength, and impairments in 
spatial learning and long-term potentiation. These phenotypes can be rescued with the soluble fragment 
of APP generated by α-secretase shedding (sAPPα). Here we examine a novel approach to target APP 
via skipping of exon17. Exon17 encodes for the transmembrane domain of APP which includes the C-
terminus of Aβ. Removal of this exon is predicted to produce a secreted form of APP (APP ΔE17) 
incapable of generating Aβ. APP ΔE17 is highly similar to sAPPα and may retain its function while 
attenuating any phenotypes associated with loss of APP. Thus this strategy could prevent generation of 
Aβ while retaining sAPPα function. 
Methods: Cell lines expressing APP ΔE17 were examined for APP secretion as a C-terminal intact 
protein. Processing by α-/β-secretase was determined by measuring the levels of APP C-terminal 
fragments and impact of inhibitors on full-length protein. sAPP function on basal neurotransmission was 
assayed by fEPSP on acute hippocampal slices. 
Results: Deletion of exon17 resulted in the secretion of APP with no detectable cleavage by the 
secretases. However, APP ΔE17 did not retain sAPPα function and, furthermore, led to the accumulation 
of APP in the conditioned media. 
Conclusions: Exon17 skipping does not appear to be a suitable strategy for the downregulation of Aβ 
production.
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Aims: In the present study, we investigated the effectiveness of repeated plasma exchange (PE) in 
removing Aβ peptides from the plasma and decreasing Aβ accumulation in the brain. 
Methods: 300 μL of blood was obtained once a month from APP/PS1 mice from the jugular vein. 
Subsequently, blood was centrifuged to remove plasma, and the same volume was replaced with 5% 
mouse albumin and reinfused into the jugular. PE started at 3 months of age and animals were 
euthanized at 7 months. For biochemical and histological analysis, brains were dissected. The right 
hemisphere was fixed for histological examinations, and the left was snap-frozen in liquid nitrogen. For 
histology, 10 μm sections were stained with thioflavin S (ThS), or incubated with anti-Aβ 4G8, anti-GFAP, 
and anti-Iba1 antibodies. Images were analyzed using Image J software. Plasma concentrations of Aβ 
were measured by ELISA. 
Results: show that PE avoids the increase of Aβ levels in mice plasma at 7 months. Also, these animals 
have less ThS burden in the cortex and hippocampus, as well as a significantly lower number of plaques. 
This reduction in amyloid pathology measured by histological staining was supported by results showing 
that PE reduced the accumulation of insoluble Aβ in the brain. Finally, the burden area positive for the 
microglia and astrocyte was significantly lower in PE-treated animals compared to controls. 
Conclusions: The precise mechanism through which PE reduces amyloid pathology in this model 
remains unclear. The decrease in cerebral amyloid deposition occurred in parallel with a reduction in the 
concentration of Aβ in plasma, indicating that the mobilization of Aβ from the brain to the bloodstream 
may play a role in reducing the amyloid burden induced by PE.
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Aims: ACI-24.060 is a Phase 2 clinical stage anti-Abeta active immunotherapy that induces sustained 
antibody responses targeting pathological Abeta species. We have assessed the ability of ACI-24.060 to 
maintain neuronal health, and thus memory, in the aggressive 5xFAD mouse model of Alzheimer’s 
disease (AD). 
Methods: 5xFAD mice were immunized with ACI-24.060 or vehicle, from 1.5 months of age until 10.5 
months. Anti-Abeta antibody titers induced by the immunotherapy were assessed by ELISA. To evaluate 
cognitive performance, learning and memory, ACI-24.060-treated and vehicle-treated 5xFAD mice, and 
C57BL/6 mice (non-diseased controls), were assessed in the Morris Water Maze (MWM) after a 4-day 
training period followed by a test trial. The effect of ACI-24.060 on spatial learning was assessed by 
quantifying escape latency, swim distance, quadrant preference and cognitive score. 
Results: In the 5xFAD mouse model, at 10.5 months of age, vehicle-treated mice exhibited substantially 
impaired learning in the MWM compared to non-diseased animals. ACI-24.060 immunization led to the 
significant maintenance of learning and memory, reaching similar levels to non-diseased controls. This 
included learning during the training period (as measured by escape latency and swim distance on the 
last training day) and the cognitive score over the course of the testing. These significant cognitive 
improvements were associated with a robust and sustained anti-Abeta IgG response. 
Conclusions: The widely used 5xFAD mice that reportedly recapitulates many AD-related phenotypes 
including amyloid plaques, neuron loss and pronounced amyloidosis, displayed severe cognitive decline 
before 11 months of age. Treatment with the Abeta targeting vaccine, ACI-24.060, maintained both 
learning and memory capabilities to the levels of non-diseased animals. These neurological functional 
results are consistent with the accumulating immunohistochemical data on the activity of ACI-24.060 and 
strongly support its continued clinical development.
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Aims: Alzheimer's disease (AD) is a major cause of dementia and one of the intractable 
neurodegenerative diseases. Neuroinflammation is one of the causes of AD, and microglia play an 
important role in neuroinflammation in the central nervous system. Galectin-3 (Gal-3) is a protein that has 
the function related to proinflammatory processes and its expression is observed in activated microglia. 
Recently, cerebrospinal fluid (CSF) Gal-3 levels were reported to be elevated in AD patients. In this study, 
we assessed CSF Gal-3 levels in AD patients, including those with mild cognitive impairment (MCI) due to 
AD, and investigated the effect of a vaccine targeting Gal-3 in mice. 
Methods: First, we measured CSF Gal-3 of non-AD and AD patients including those with MCI due to AD. 
Then, we designed a Gal-3 vaccine using virus-like particle (VLP) and administered it intramuscularly to 
5xFAD mice at a dose of 10 micrograms three times over a four-week period. Serum samples were 
collected two weeks and approximately three months after the final injection to measure anti-Gal-3 
antibody titers. To investigate the effect of the vaccine on the brain, we conducted western blot analysis 
of Gal-3. 
Results: In our study, we found that CSF Gal-3 in AD patients increased even in the MCI stage 
compared to non-AD patients. We also observed that the anti-Gal-3 antibody titer of all immunized mice 
increased both 2 weeks and 3 months after immunization. Furthermore, western blot analysis 
demonstrated the vaccine reduced Gal-3 levels in the cortex of 5xFAD mice. 
Conclusions: Our data suggest that neuroinflammation related to Gal-3 occurs in the early stage of AD 
and the vaccine we developed could be a potential therapeutic drug for AD.



 
Shift 1 - 0131 
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Aims: Anti-amyloid active immunotherapies are a promising maintenance strategy to preserve and 
potentially improve clinical benefits driven by initial treatment with amyloid-targeting monoclonal 
antibodies (mAbs). Lecanemab treatment reduces both amyloid burden and plasma pTau181 levels and 
increases the plasma ratio of Abeta42/40. However, the antibody levels needed to stabilize biomarkers at 
post-mAb treatment levels, i.e., in a maintenance clinical setting, may be quite different to those achieved 
during initial treatment. In this study, mathematical models were developed to predict biomarker 
responses to anti-amyloid active immunotherapies administered as maintenance therapies with the 
objective of defining target antibody levels required to maintain key biomarkers at levels achieved 
following initial mAb treatment. 
Methods: A previously published Lecanemab exposure-response model was implemented and a minimal 
QSP model developed. These models provided a quantitative framework for exploring ongoing biomarker 
responses to a range of mAbs as well as to active immunotherapy following initial mAb therapy. 
Results: Both models predict that the maintenance plasma antibody levels needed to stabilize 
biomarkers at levels achieved following initial mAb treatment are lower than those achieved with initial 
mAb therapy. However, as compared to the antibody levels predicted to prevent re-accumulation of 
amyloid plaque, higher antibody levels are required to prevent a return to baseline of the plasma pTau181 
concentration and plasma Aβ42/40 ratio as compared to those predicted to prevent re-accumulation of 
amyloid plaque. 
Conclusions: By leveraging QSP models for mAbs, we have improved understanding of the target 
antibody levels to be achieved by anti-amyloid active immunotherapies in the maintenance context. In 
addition, such an approach can be extended beyond exploration of maintenance immunotherapy to 
investigate responses to anti-amyloid active immunotherapy for other clinical contexts such as primary 
prevention.
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Aims: Preliminary results from in vitro and ex vivo studies with pan-amyloid therapeutics demonstrate the 
ability to inhibit aggregation, bind and destabilize amyloid fibrils, and promote clearance by phagocytosis 
of Aβ1-42, Tau, and α-synuclein aggregates. 
Methods: We have used fluorescence spectroscopy to assess the inhibitory effect of our therapeutics on 
the aggregation of Aβ1-42, Tau, and α-synuclein. We have applied a combinatorial strategy where surface 
plasmon resonance (SPR), ELISA, and immunogold labeling have been used to confirm in vitro binding. 
Therapeutic-dependent phagocytosis of amyloid aggregates was evaluated in a THP-1 cell assay, and ex 
vivo target engagement was assessed in human tissues. 
Results: Our therapeutics have been generated by fusing a human IgG Fc to a M13 bacteriophage 
protein, and first-generation therapeutics have been shown to specifically bind and destabilize amyloid 
fibrils from antibody light chain, Aβ1-42, Tau, and α-synuclein (Asp et al.2019). Our first-generation 
therapeutics also reduced amyloid burden (Aβ1-42 and Tau) in mouse models with no toxic side effects 
(Levenson et al., 2016). We present preliminary data with improved therapeutics showing markedly 
reduced immunogenicity, enhanced aggregation inhibition, nanomolar binding affinities to amyloid 
aggregates, and effective clearance of amyloid aggregates by phagocytosis. Additionally, we share data 
confirming binding to amyloid deposits in tissues from Alzheimer’s disease (AD) and Parkinson’s disease 
(PD) patients. 
Conclusions: Our therapeutics act to inhibit aggregation, destabilize existing aggregates, and promote 
the clearance of amyloid aggregates. Together with previous data generated with LC fibrils, these results 
strengthen our platform technology as a potential therapeutic solution in neurodegenerative diseases like 
AD and PD.
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Aims: Nasal administration of Protollin, a proteosome-based adjuvant, leads to reduction of brain amyloid 
beta (Abeta) in mice developing Alzheimer's disease (AD). In this study, we investigated the effects of 
nasal Protollin on peripheral monocytes and their contribution on clearance of Abeta in the brain. 
Methods: Ly6Chigh monocytes from peripheral lymphoid organs and brain of APP/PS1 mice were profiled 
by RNA sequencing; single-cell (sc) RNA-seq of brain cells was conducted using the 10x Genomics 
Chromium technology; multi-color flow cytometry and ELISA were used to quantify monocytes and brain 
Abeta respectively; cognitive deficits were assessed using the Y-maze and Morris water maze tests. 
Results: We profiled the transcriptome of Ly6Chigh monocytes from peripheral lymphoid organs and we 
detected tissue-specific changes after nasal Protollin. In the brain, we found increased recruitment of 
Ly6Chigh monocytes that acquired a Protollin-induced transcriptional signature. We directly addressed the 
role of Protollin-treated monocytes on AD by adoptive transfer of monocytes from nasally treated mice to 
APP/PS1 animals. Recipient mice showed improved performance in behavioral tests as well as lower 
brain Abeta compared to controls. To identify unique monocyte-resident brain cell interactions, we 
performed scRNA-seq and we discovered novel brain cell subsets expressing genes that promote 
neuronal growth and function. Currently, we investigate the crosstalk between infiltrating monocytes and 
the newly identified brain cell subsets as well as their impact on Abeta clearance in Protollin-treated mice. 
Conclusions: Our data demonstrate that nasal Protollin 1) induces transcriptional changes in peripheral 
monocytes that migrate to the brain promoting Abeta clearance and improving cognitive deficits and 2) 
generates unique brain cell subsets promoting neuronal growth and function. Protollin is a novel 
immunologic approach and it is currently being tested in human trials.
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Aims: Sequential proteolysis of the amyloid precursor protein (APP) by γ-secretases (GSECs) defines 
the proportion of short-to-long amyloid-ß (Aß) peptides that are released into the extracellular/luminal 
space. This proportion is tightly linked to Alzheimer’s disease (AD) pathogenesis. Here, we studied the 
mechanism(s) controlling the sequential GSEC proteolysis (processivity) and its modulation by small 
compounds, including GSEC modulators (GSMs) and GSEC inhibitors (GSIs). 
Methods: In vitro GSEC activity assays were performed to investigate the molecular foundations of 
enzyme processivity. Thermoactivity assays assessed enzyme-substrate (E-S) stability. GSEC activity 
and processivity were estimated by western blotting, ELISA and/or mass spectrometry. Analysis of 
WT/mutant APPC99 processing was performed in the presence or absence of pharmacological inhibition or 
modulation. 
Results: We found that polar interactions established by the ectodomain (ECD) of the substrate restrain 
both the extent and degree of GSEC processivity of APP and Notch. Most importantly, our study shows 
that the substrate ECD drives product release by destabilizing enzyme-substrate (E-S) interactions; and 
that increasing hydrophobicity at the APPC99 ECD, due to mutation or GSM binding, attenuates this 
substrate-driven product release mechanism and rescues the effects that AD pathogenic variants exert 
on Aß profiles. Finally, our study reveals that the paradoxical production of longer Aßs caused by some 
GSIs (e.g. DAPT and semagacestat) arises from a competitive mechanism, wherein GSI binding to the 
substrate-binding site either blocks substrate entry or results in the release of partially digested Aß 
peptides. The APPC99 ECD facilitates this process. 
Conclusions: These findings assign a pivotal role to the substrate ECD in the sequential proteolysis by 
GSEC, and suggest it as a sweet spot for the potential design of APP targeting compounds, selectively 
promoting its processing by GSECs.
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Aims: Amyloid precursor protein (APP) cleavage by the β-secretase produces the β-CTF or C99 that is 
then endoproteolysed by the γ-secretase to produce the Aβ peptides. Cell expressing the C99 precludes 
the β-secretase cleavage to study its turnover along with the Aβ peptides. We described a 
diphenylpyrazole family of compounds that reduces the Aβ production and the soluble β-APP fragment 
counterpart, suggesting an indirect β-secretase inhibitory mode of action in APP-expressing cells. To 
better understand the diphenylpyrazole compounds' mode of action, inducible SY5Y-C99 expressing cells 
were used, and C99 expression and Aβ 1-40/42 and x-40/42 were quantified. We aimed to use structure-
activity relationship to decipher the mode of action of the diphenylpyrazole compounds on APP 
metabolism downstream of the β-secretase cleavage of APP. 
Methods: Inducible neuroblastoma SH-SY5Y cells expressing the C99 APP fragment were treated with 
the diphenylpyrazole compounds in comparison to lead compounds from our previously families of 
compounds (piperazine and polyaminobiaryl-derived compounds) along with proteasome, 
lysosomotropic, and γ-secretase inhibitors. C99 expression and metabolism were analyzed by 
immunoblotting. ELISA measured Aβ 1-40/42 and x-40/42 cell-medium concentration. 
Results: Although Aβ 1-40/42 and x-40/42 were diminished by 50 and 75% for all diphenylpyrazoles, 
respectively, three types of carboxy-terminal fragments profiles distinguish 3 types of activity either 
comparable to a lysosomotropic class of drugs or proteasome inhibitors. 
Conclusions: Structure-activity relationship of the diphenylpyrazole compounds suggests Aβ peptide 
inhibitors whose mode of action includes activity towards a lysosomotropic or proteasome inhibitory 
process. Further complementary data will be presented to decipher between these proteostasis 
mechanisms.
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Aims: Beta-site APP cleaving enzyme-1 (BACE1) is the rate-limiting enzyme for amyloid-beta (Aβ) 
production and has been extensively investigated as a therapeutic target for Alzheimer’s disease (AD). 
However, small molecule BACE1 inhibitors have consistently failed in clinical trials. An alternative is the 
use of low-dose BACE1 inhibition with a highly specific peptidomimetic compound, such as BACE1 
inhibitor C3. However, this compound does not cross the blood-brain barrier (BBB). To overcome this, we 
used rapid short-pulse focused ultrasound (FUS) to transiently disrupt the BBB, allowing for targeted 
delivery of C3 to the brain. We hypothesise that C3 delivered by FUS is safe and will reduce amyloid 
pathology in the 5XFAD mouse model of AD. 
Methods: Three-month old male 5XFAD mice were randomly assigned to four groups: untreated control, 
FUS+vehicle, C3 only and FUS+C3. Mice were treated with 0.6mg/kg C3 delivered by 1MHz FUS in a 
rapid-short pulse sequence targeted to the left hippocampus once a week for 3 weeks. The effects of the 
treatment were compared among groups and between ipsilateral and contralateral hemispheres. BACE1 
activity, plaque load, glial activation and neuronal density were assessed by western blot, ELISA and 
immunohistochemistry. 
Results: Chronic treatment with FUS+C3 reduced amyloid plaque load in the ipsilateral hippocampus 
compared to the contralateral hippocampus, but did not affect aggregated amyloid. Chronic treatment 
with FUS+C3 also significantly decreased β-CTF and Aβ expression when compared to the untreated 
control in frontal cortex homogenates. There were no differences in microglial activation, astrocyte 
coverage or neuronal density within groups. 
Conclusions: C3 can be safely delivered across the BBB by FUS using a rapid short-pulse sequence. 
Chronic treatment with FUS+C3 reduced BACE1 activity in the cortex and amyloid plaque load in the 
targeted hippocampus.
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Aims: Our laboratory previously reported that memantine potently blocks neuronal cell cycle re-entry, 
which precedes most neuron death in AD, when provided to Aβ oligomer-treated cultured mouse neurons 
and Tg2576 AD model mice (https://doi.org/10.1016/j.jalz.2018.05.017). Those results raised the 
possibility that memantine, which is FDA-approved for treating moderate to severe AD, has previously 
unrecognized disease-modifying properties that can be harnessed prophylactically for AD and related 
diseases (ADRDs). To test that possibility, the current study compared effects of treating AD and pure 
tauopathy mice with memantine, beginning either before cognitive deficits occur (early) versus when they 
first appear (late). 
Methods: J20 (AD), hTau (pure tauopathy) and congenic wild type (WT) mice had ad libitum access to 
memantine in drinking water. Early treatments began at 5 weeks, and late treatments began at 4 and 6 
months, respectively, for J20 and hTau mice. All animals were periodically evaluated by Morris water 
maze (MWM), novel object recognition (NOR), live animal amyloid PET (J20s only) and MRI, and 
immunohistochemistry. The experiments ended when mice reached 18 months. 
Results: Baseline MWM and NOR performances at the beginning were indistinguishable by strain. At 18 
months, however, all mice treated early with memantine had improved MWM performances compared to 
untreated or late treated mice of the same strain. NOR performance at 18 months was similarly improved 
for early treated J20s. Early, but not late treatment of J20s caused a striking reduction in plaques at 18 
months. 
Conclusions: When administered prophylactically to AD and pure tauopathy mice, but not when 
treatment begins at symptom onset, memantine has disease modifying properties, and reduces learning 
and memory loss associated with normal aging. These results justify testing memantine prophylactically 
for human ADRDs.
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Aims: Adeno-associated (AAV) vectors are the therapeutic platform of choice for delivery of genetic 
cargoes; nevertheless, their small packaging capacity is not suitable for the delivery of large constructs, 
including most CRISPR/dCas9-effector systems. To circumvent this limitation, here we aimed to develop 
a compact dCas9-based repressor system packaged within a single, optimized AAV vector. We aimed to 
evaluate the developed system on its ability to silence APOE, the primary genetic risk factor for late onset 
Alzheimer’s disease (LOAD). 
Methods: To circumvent small packaging capacity of AAVs, here we applied a robust reporter-based 
single- virus resolution screening method to devise and select for a compact dCas9-based repressor 
system packaged within a single, optimized vector. The developed system uses a smaller dCas9 variant 
derived from Staphylococcus aureus (Sa). A novel repressor was engineered by fusing the small 
transcription repression domain (TRD) from MeCP2 with the KRAB repression domain. The final 
dSaCas9-KRAB-MeCP2(TRD) construct can be efficiently packaged, along with its associated gRNA, into 
AAV particles. 
Results: The AAV-based system, outlined in this study, supported efficient and long-term and sustainably 
repressing of the expression of multiple genes-of-interest, both in vitro and in vivo. Most relevantly, we 
successfully silenced APOE, the primary genetic risk factor for late onset Alzheimer’s disease (LOAD). 
Conclusions: Here we develop a compact dCas9-based repressor system packaged within a single, 
optimized AAV vector. This new platform will broaden the CRISPR/dCas9 toolset available for 
transcriptional manipulation of gene expression in research and therapeutic settings.
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Aims: Tumor necrosis factor alpha (TNF-α), a pro-inflammatory cytokine, has been implicated in the 
pathogenesis of AD. However, anti-TNF therapies failed so far in treating Alzheimer's disease due to the 
opposing functions of TNF receptors, with TNFR1 associated with neurodegeneration and TNFR2 
associated with neuroprotection. Thus, specific targeting TNFR could represent a promising strategy for 
AD treatment. In this study, we investigate the efficacy of a TNFR1 antagonist and novel TNFR2 agonist 
in the J20 mouse model of AD. 
Methods: Mice will be treated with the TNFR1 antagonist or the novel TNFR2 agonist via intraperitoneal 
(ip) injections for 6 weeks, twice a week, while the control group will receive phosphate-buffered saline 
(PBS) injections. At the end of the treatment, behavioral tests will be conducted to assess spatial 
memory, working memory, and anxiety levels. After the perfusions, FACS analysis will be performed to 
determine the peripheral effects of the treatment. The brain sections will be immunohistochemically 
stained for different markers, not only but including Aβ plaques, microglial activation, phagocytic 
microglia, and inflammasome formation. 
Results: Our group has recently shown that a TNFR2 agonist ameliorated neuropathology and improved 
cognition in an AD mouse model. Moreover, we demonstrated that a TNFR1 antagonist reduces memory 
deficits in an acute mouse model of neurodegeneration. Thus, in this study, we expect improved 
cognition, reduced AB plaques, increased microglial activation, and increased phagocytic microglia 
around the plaques. We also expect to see changes in T-cell response and pro-inflammatory response. 
Conclusions: Our study aims to evaluate the efficacy of the TNFR1 antagonist and a novel TNFR2 
agonist in mitigating AD neuropathology and improving cognition as well as finding peripheral changes to 
support the hypothesis that AD is more than a brain disease.
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Uniformed Services University of the Health Sciences, Neurology, Bethesda, United States of America 

Aims: The blood brain barrier (BBB) limits entry of macromolecular diagnostic and therapeutic cargos. 
BBB transcytosis via receptor mediated transport systems, such as the transferrin receptor, can be used 
to carry macromolecular cargos with variable efficiency. We hypothesized that pH-dependent unbinding 
of transport shuttles can be used to improve BBB transport efficiency. 
Methods: A mouse transferrin receptor binding nanobody, NIH-mTfR-M1, was engineered to confer 
greater unbinding at pH 5.5 vs 7.4 by introducing multiple histidine mutations. Multi-nanobody constructs 
including the mutant M1R56H, P96H, Y102H and two copies of the P2X7 receptor-blocking 13A7 nanobody were 
produced to test proof-of-concept macromolecular cargo transport in vivo using quantitatively verified 
capillary depleted brain lysates and in situ histology. All animal studies were approved by the NINDS 
IACUC. 
Results: Levels of the heterotrimeric construct M1R56H, P96H, Y102H -13A7-13A7 in capillary depleted brain 
lysates peaked at 1 hour and were 60% retained at 8 hours. A control construct with no brain targets was 
only 15% retained at 8 hours. At 30-60 minutes, the biotinylated nanobody construct was visualized in 
capillaries using in situ histochemistry, whereas at 2-16 hours it was detected in diffuse hippocampal and 
cortical cellular structures. Levels of the construct reached more than 3.5% injected dose/gram of brain 
tissue after 30 nmol/kg intravenous injection. However, higher injected concentrations did not result in 
higher brain levels, compatible with saturation and an apparent substrate inhibitory effect. 
Conclusions: The pH-sensitive mouse transferrin receptor binding nanobody may be useful for rapid and 
efficient modular transport of macromolecular cargos across the BBB in mouse models. Additional 
development will be required to determine whether this nanobody-based shuttle system will be useful for 
brain imaging and fast-acting therapeutics to reduce aberrant neuroinflammatory P2X7 signaling.
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INHIBITION OF P38ALPHA MAPK RESCUES SYNAPTIC FUNCTION AND BEHAVIORAL 
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Hilaree Frazier, David Braun, Verda Davis, Meggie Coleman, Colin Rogers, Linda Van Eldik 
University of Kentucky, Sanders-brown Center On Aging, Lexington, United States of America 

Aims: Cerebrovascular dysfunction is frequently comorbid with Alzheimer’s disease (AD), yet the 
mechanistic consequences of this mixed pathology remain unclear. Recent work suggests that p38alpha 
MAPK, a regulator of neuroinflammation, may represent an effective target for AD therapies. For 
example, MW150, a small molecule p38alpha inhibitor, was shown to improve cognition and decrease 
cytokines in amyloidogenic mice. However, p38alpha inhibition in the context of mixed vascular and AD 
pathologies has yet to be thoroughly characterized. We therefore tested if MW150 could reduce 
neuroinflammation, synaptic dysfunction, and cognitive impairment in a model of mixed amyloid and 
cerebral small vessel disease (hyperhomocysteinemia [HHcy]). 
Methods: To induce HHcy, 5xFAD mice were transferred to a B-vitamin-deficient diet for 8-weeks. WT 
animals were maintained on control diet. During diet exposure, animals also received intraperitoneal 
injections of saline vehicle or MW150. Endpoints included behavioral assessments, quantification of 
cytokines, immunohistochemistry, neuroimaging, and extracellular field recordings. 
Results: Mixed dementia (MD) mice had altered cerebrovascular function, increased proinflammatory 
cytokines and glial cell activation, impaired synaptic transmission, reduced synaptic proteins, and 
worsened behavioral performance. No effect of MW150 was detected on cytokines, amyloid or vascular 
pathology, or glial cell activation. Surprisingly, however, the compound did rescue several measures 
associated with synaptic dysfunction, including population spike thresholds, LTP maintenance, synaptic 
protein expression, and hippocampal synapse numbers. Behavioral performance on the Morris water 
maze test was also significantly improved in MD MW150 mice. 
Conclusions: These findings support further investigations of p38alpha inhibitors in the clinic, and 
suggest p38alpha may mediate pathways associated with hippocampal synaptic plasticity. Future work 
will use a similar technique in other mixed models in order to characterize the translatability of this 
approach across pathologies (i.e. HHcy and tau).
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OPTIMIZATION AND EVALUATION OF PYRIDINYL VINYL SULFONES AS NRF2 ACTIVATOR FOR 
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1Korea Institute of Science and Technology, Center For Brain Disorders, Seoul, Korea, Republic 
of, 2University of Science and Technology, Daejeon,, Division Of Bio-medical Science & Technology, 
Daejeon, Korea, Republic of 

Aims: Many studies have reported that chalcone-based compounds exhibit biological activities such as 
anticancer, antioxidant, anti-inflammatory and neuroprotective effects. Among the published chalcone 
derivatives, (E)-1-(3-methoxypyridin-2-yl)-3-(2-(trifluoromethyl)phenyl)prop-2-en-1-one (VEDA-1209), 
which is currently undergoing preclinical study, was selected as a starting compound for the development 
of new nuclear factor erythroid 2-related factor 2 (Nrf2) activators. Based on our previous knowledge, we 
attempted to redesign and synthesize VEDA-1209 derivatives by introducing the pyridine ring and sulfone 
moiety to ameliorate its Nrf2 efficacy and drug-like properties. 
Methods: Based on the VEDA-1209 scaffold, we synthesized the optimized analogs by attempting to 
modify sulfoxide, sulfone, and various functional groups. The synthetic method is divided mainly into 
producing vinyl sulfoxides and vinyl sulfones. A route for the preparation of final compounds is specified 
in Scheme. 
Results: Among the synthesized compounds, (E)-3-chloro-2-(2-((3-methoxypyridin-2-yl)sulfonyl)vinyl) 
pyridine (10e) was found to have approximately 16-folds higher Nrf2 activating effects than VEDA-1209 
(10e: EC50 = 37.9 nM vs VEDA-1209: EC50 = 625 nM) in functional cell-based assay. In addition, 10e 
effectively improved drug-like properties such as CYP inhibition probability and metabolic stability. Finally, 
10e demonstrated excellent antioxidant and anti-inflammatory effects in BV-2 microglial cells and 
significantly restored spatial memory deficits in lipopolysaccharide (LPS)-induced neuroinflammatory 
mouse models. 
Conclusions: Most of the synthesized compounds showed excellent Nrf2 activation and improved drug-
like properties by introducing sulfone core, pyridine rings, and functional groups of VEDA-1209. The 
compound 10e was selected for further evaluation as it exhibited potent Nrf2 activation and favorable 
drug-like properties. Furthermore, the 10e remarkably upregulated Nrf2-dependent antioxidant response 
genes, and suppressed NO production and proinflammatory cytokines in the BV-2 microglial cells. Finally, 
the 10e ameliorated memory deficit and suppressed the inflammatory response in the LPS-induced 
mouse model.
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ACD856 IS A BIASED POSITIVE ALLOSTERIC MODULATOR OF TRK-RECEPTORS - ENHANCES 
NEURITE OUTGROWTH BUT DO NOT AFFECT PAIN SIGNALING 
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Pontus Forsell, Veronica Lidell, Azita Rasti, Gunnar Nordvall, Johan Sandin 
AlzeCure Pharma, R&d, Huddinge, Sweden 

Aims: The neurotrophins BDNF and NGF have been studied extensively and have important roles in 
neuronal survival, differentiation, neurogenesis, and synaptic plasticity, making these mechanisms of high 
interest for therapeutic development within Alzheimer’s disease. However, they are also involved in other 
functions such as pain signaling. This broad range of effects is a result of a complex downstream 
signaling pathway diversifying their physiological effects. The aim of these studies was to explore if 
ACD856, a novel positive allosteric modulator of Trk-receptors currently in clinical development for the 
treatment of Alzheimer's disease, showed any selectivity for different TrkA-signaling pathways. 
Methods: Primary mouse cortical neurons were treated with ACD856 and neurite outgrowth, as 
measured by neurite total length, was studied. Potential effects of ACD856 on pain signaling was 
assessed using the Hargreaves plantar test assessing thermal allodynia in male Sprague-Dawley rats. 
The animals had received an intra-plantar injection of NGF in the left hind paw and paw withdrawal 
latencies were assessed on both ipsilateral and contralateral paws. 
Results: In vitro data show that ACD856 can enhance neurite outgrowth in mouse primary cortical 
neurons. Interestingly, results from the in vivo plantar test in rats showed that ACD856 does not induce 
heat allodynia, nor does it potentiate NGF-induced heat allodynia. 
Conclusions: The results indicate that while ACD856 can enhance neurite outgrowth, it does not induce 
or aggravate NGF-induced heat allodynia. These findings indicate that the compound acts as a biased 
Trk-PAM with the advantages of neurotrophic support and cognitive enhancing effects of neurotrophins, 
but without pain inducing effects. This differential activation pattern of downstream signalling pathways 
would provide for a significantly improved therapeutic and tolerability profile for this novel class of 
compounds.



 
Shift 1 - 0144 

YOUTH-ASSOCIATED BLOOD-BORNE PROTEIN TIMP2 REGULATES AD PATHOLOGY IN 
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Alejandro Grau-Perales, Ana Catarina Ferreira, Brittany Hemmer, Jacob Rosenstadt, Ralphyn 
Pallikunnath, Suhani Yerapathi, Joseph Castellano 
Icahn School of Medicine at Mount Sinai, Neuroscience, New York, United States of America 

Aims: Accumulating evidence supports the concept that processes dysregulated in both the aging and 
AD brain are responsive to signals in the periphery across lifespan. Though we previously showed that 
the youth-associated blood-borne protein, tissue inhibitor of metalloproteinases-2 (TIMP2), revitalizes 
hippocampal function in aged mice, the mechanisms have remained unclear. We hypothesize that TIMP2 
and other blood-borne factors regulate synaptic plasticity processes and amyloid-beta metabolism in the 
hippocampus. 
Methods: Using behavioral assessments, RNA-sequencing, and super-resolution confocal microscopy in 
TIMP2 deletion models, including a novel conditional deletion model, we explored how TIMP2 removal 
regulates adult neurogenesis, dendritic complexity via iontophoretic dye-filling, and hippocampus-
dependent behavioral testing. We deleted TIMP2 in several mouse models of AD pathology and 
examined perturbations in amyloid-beta metabolism and markers of the neurovascular unit, and we 
addressed rescue using viral-mediated overexpression strategies to examine behavioral improvements. 
Results: We found that TIMP2 deletion causes dysfunction in adult neurogenesis and a loss in dendritic 
complexity with concomitant accumulation of extracellular matrix components. Removing this 
accumulation via intrahippocampal targeting of ECM components results in rescue, arguing that TIMP2 
acts through the extracellular matrix to facilitate synaptic plasticity. Loss of TIMP2 exacerbates gliosis, 
and pathways related to activation and senescence are significantly altered. Deleting TIMP2 in APP-
knockin and 5XFAD mice significantly exacerbates amyloid-beta plaque deposition and corresponding 
gliosis in several brain regions. 
Conclusions: TIMP2 regulates a diverse set of phenotypes across normal hippocampal physiology and 
in the context of AD pathology, including in processes that depending on flexibility for removal of 
pathological debris. Together our results argue that age-relevant factors in the systemic environment 
have long-range roles in shaping hippocampal function, including processes that depend on the dynamics 
of extracellular matrix homeostasis.
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THE ABILITY OF THE CHAPERONE PROTEIN DNAJB6 TO PREVENT AMYLOID BETA 42 
FIBRILLATION DEPENDS ON ITS AGGREGATION STATE 
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Andreas Carlsson1, Ulf Olsson2, Emil Axell1, Sara Linse1 
1Lund University, Biochemistry And Structural Biology, Lund, Sweden, 2Lund University, Physical 
Chemistry, Lund, Sweden 

Aims: The human chaperone DNAJB6 increases the solubility of proteins involved in protein aggregation 
diseases and suppresses the formation of amyloid structures. Thus, DNAJB6 has received increasing 
attention over the past decade. Understanding the DNAJB6 chaperone mechanism may aid the design of 
amyloid inhibitors. DNAJB6 is known to self-associate in a concentration dependent manner. Here, we 
examine how the oligomeric state is related to its amyloid prevention. 
Methods: The ability to delay Aβ42 amyloid formation was examined using ThT fluorescence for various 
equilibration times of DNAJB6 after a step dilution from 40 μM to 40 nM, in quadruplicates. After various 
times after dilution (room temperature incubation), ranging from 2 min to 8 days, equal volume of 
monomeric Aβ42 was added to a final concentration of 20 μM, resulting in a DNAJB6 concentration of 20 
nM. A plate reader was used to follow the change in ThT signal upon Aβ42 aggregation. The average 
hydrodynamic radius of DNAJB6 was followed over time (using MDS) after dilution of 6 μM to 100 nM, 
allowing for comparison between oligomeric size and amyloid prevention. 
Results: It was found that DNAJB6 was more efficient in delaying Aβ42 fibrillation if the aggregates were 
diluted more than 10 h before the addition of Aβ42 monomers, compared to if the addition was made just 
after the dilution. This time correlates with the dissociation rate of DNAJB6 oligomers into its 
subunits. 

 



 

 
Conclusions: The data suggest that the high order DNAJB6 oligomers are less prone to delay Aβ42 
amyloid formation compared to their subunits.
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CHAPERONE MULTIMERS SUPPRESS THE GENERATION OF AΒ42 NEUROTOXIC OLIGOMERS 
IMPLICATED IN ALZHEIMER´S DISEASE 
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António Figueira1, Joana Saavedra2, Isabel Cardoso2, Cláudio Gomes1 
1Faculdade de Ciencias da Universidade de Lisboa, Bioisi – Biosystems & Integrative Sciences Institute, 
Lisboa, Portugal, 2Universidade do Porto, I3s–instituto De Investigação E Inovação Em Saúde, Porto, 
Portugal 

Aims: Alzheimer’s disease (AD) involves extracellular aggregation of Aβ42 into toxic oligomers and 
fibrils, whose emergence is regulated by molecular chaperones. These include S100B alarmin, a 
homodimeric EF-hand protein with intra and extracellular functions which acts as a Ca2+-switched Aβ42 
anti-aggregation chaperone. However, S100B occurs also as a homotetramer, with uncharacterized 
neuroprotective roles. Here, we compared the chaperone activities of both S100B multimers and explored 
their impact on the formation of Aβ42 oligomers (AβO). 
Methods: S100B anti-aggregation activity was evaluated by thioflavin-T (ThT) Aβ42 aggregation assays. 
Aβ42 conformers targeted by S100B were accessed by computational and structural-biophysical 
spectroscopies. Aβ42 oligomer distributions were determined through mechanistic analysis of fibril 
formation and via early detection of Aβ42 species using the X-34 fluorophore. 
Results: Aβ42 aggregation kinetics revealed that, unlike the dimer, tetrameric S100B delays Aβ42 
aggregation and reduces the amounts of fibrils formed at sub/equimolar ratios, an effect that persists 
even in the absence of Ca2+ binding. Structural analysis revealed that this enhanced catalytic efficiency 
results from a secondary Ca2+-independent binding site formed upon tetramerization of S100B, with which 
monomeric and fibrillar Aβ42 interact (Figueira et al JMB 2022). Kinetic and mechanistic analysis 
revealed that dimeric and tetrameric S100Bpreferentially inhibit Aβ42 fibril surface‐catalyzed nucleation, 
decreasing the reactive influx towards oligomers down to <10%. Such results comply with an independent 
screening of AβO using a combination of the thioflavin-T and X-34 fluorophores (Figueira et al Front. 
Neurosci. 2023). 
Conclusions: Our study sheds new insights on the functional landscape of S100B chaperone multimers, 
suggesting its critical role in the regulation of proteopathic Aβ42 aggregation and oligomerization in AD. 
Funded by EU-TWIN2PIPSA/GA101079147 and FCT-Portugal BD/06393/2021 
(AJF)/UID/MULTI/04046/2020 (BioISI).
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TREM2 AGONISM AFFECTS HUMAN MICROGLIA RESPONSE IN THE PRESENCE OF AMYLOID 
PATHOLOGY IN VIVO 
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Gordon2, Bart De Strooper3,4,6, Niels Plath2 
1Muna Therapeutics, Discovery Biology, Heverlee, Belgium, 2Muna Therapeutics, Discovery Biology, 
Copenhagen, Denmark, 3KU Leuven, Department Of Neurosciences And Leuven Brain Institute, Leuven, 
Belgium, 4Flanders Institute for Biotechnology (VIB), Centre For Brain And Disease Research, Leuven, 
Belgium, 5Muna Therapeutics, Protein Chemistry And Structural Biology, Aarhus, Denmark, 6University 
College London, Dementia Research Institute, London, United Kingdom 

Aims: Pharmacological activation of TREM2 represents a novel therapeutic approach to slow 
Alzheimer´s disease progression, strongly supported by human genetics linking TREM2 to early- and 
late-onset AD. Lack of TREM2 locks microglia in a homeostatic state in animal models, preventing a 
switch to a disease-associated state required for phagocytotic clearance of misfolded proteins and 
cellular debris. Here, we study the impact of TREM2 agonism on the receptor signaling complex and 
downstream signaling cascades leading to microglia activation. 
Methods: TREM2 agonist induced receptor complex dynamics were assessed in vitro in HEK, THP-a and 
hIPSC derived microglia cells by nanoBiT, western blot and alphaLISA assays. To study TREM2 agonism 
on human microglia in vivo, xenografted mice were treated systemically with increasing doses of 
selective, potent and brain penetrant TREM2 agonists in the presence of amyloid pathology. 
Subsequently, human microglia were isolated and analyzed by qPCR and single-cell RNA sequencing. 
Results: Small molecule mediated TREM2 activation leads to TREM2/DAP12 receptor complex 
formation required for downstream signaling. In vivo, human TREM2 is expressed by pathology 
associated microglia and induced by amyloid plaques. Systemic treatment with TREM2 agonists leads to 
differential gene expression patterns in xenografted human microglia only in the presence of amyloid 
pathology. Effects were observed at compound exposure levels in the brain consistent with in vitro 
agonist potency. 
Conclusions: TREM2 activation by small molecule agonists leads to the rapid formation of a receptor 
complex required for downstream signaling. In vivo, TREM2 agonism modulates gene networks in human 
microglia selectively in the presence of amyloid pathology. Human microglia xenografted into rodent 
pathology models is therefore a valuable approach to study the effects of pharmacological TREM2 
activation in the context of AD.
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Aims: RNA splicing defects caused by mis-localized RNA binding proteins and splicing factors (SF/RBP), 
exemplified by TAR DNA-binding protein 43 (TARDBP/TDP-43) and fused in sarcoma protein (FUS), are 
important contributors to the neurodegenerative process in amyotrophic lateral sclerosis (ALS) and 
frontotemporal lobar degeneration (FTLD). Currently known mis-spliced targets are predominantly 
neuronally expressed genes, and little is known about the pathogenicity of splicing defects in other brain 
cell types. TREM2 is a microglia-expressed immune receptor that modulates risk of Alzheimer’s disease 
(AD) and causes early-onset dementia, such as Nasu-Hakola disorder and behavior variant of 
frontotemporal dementia (FTD), through several mechanisms including aberrant splicing. We recently 
discovered that several pathogenic missense TREM2 variants thought to affect protein code only also 
affected its splicing. To extend this observation, we comprehensively screened additional disease-
relevant TREM2 variants for splicing defects. We also tested whether SF/RBP involved in ALS and FTLD 
regulate TREM2 splicing and whether they potentiate the effect of spliceogenic TREM2 variants. 
Methods: We selected SF/RBPs known to be causative/associated with neurodegenerative diseases and 
to be expressed in human microglia. Predicted splicing defects of TREM2 variants were scored by 
SpliceAI. We experimentally confirmed these effects in human microglia cell line HMC3 using a full-length 
TREM2 reporter co-transfected with either an overexpressing construct or siRNA to a correspondent 
SF/RBP 
Results: We confirmed an effect on TREM2 isoform balance for multiple predicted spliceogenic variants 
in intron 1 and exon 2. We also found that several RBP/SF potentiate the effect of spliceogenic genetic 
variants on exon skipping. 
Conclusions: TREM2 is a subject of complex regulation via an interplay of multiple trans-acting splicing 
factors with cis-regulatory genetic variants. Certain SF/RBPs perturbed in ALS and FTLD may affect 
microglia function via TREM2 mis-splicing.
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Aims: Alzheimer's (AD) and Parkinson's (PD) disease drug development is held back due to the lack of in 
vitro reproducible models that represent human complexity and can be used to screen disease-modifying 
therapeutics relatively inexpensively, efficiently, and fast. Most therapies for neurodegenerative diseases 
(NDD) currently focus on relieving symptoms rather than preventing disease progression. New and more 
powerful therapeutic approaches targeting disease pathology are needed to address the acceleration and 
severity of NDD. The goal of InnoSer is to validate in vitro disease-induced cell models of mono SH-SY5Y 
and HMC3 cell cultures and co-culture models to screen disease-modifying drugs for NDDs prior to 
screening in vivo. 
Methods: Microglial (HMC3) and differentiated neuronal-like cells (SH-SY5Y) were treated with pre-
formed Amyloid beta (Aβ) or alpha-Synuclein (αSyn) fibrils to mimic AD and PD pathophysiology. The 
HMC3 cells’ phagocytic capacity was investigated by treatment with pHrodo labelled pre-formed fibrils 
and detected by an IncuCyte S3 Live-Cell Analysis System, while cell viability was assessed using the 
MTT kit. 
Results: Following Aβ or αSyn fibril treatment, HMC3 cells’ phagocytic capacity was significantly 
increased indicating the internalization of the fibrils. Simultaneous treatment with Aβ and Aducanumab 
significantly increased HMC3 cells’ phagocytic capacity compared to fibril treatment alone. Glutamate, the 
most common neurotransmitter that generates glutamate-induced excitotoxicity in AD and PD, appears 
neurotoxic for SH-SY5Y and HMC3 cells in high concentrations as cell viability was significantly 
decreased after glutamate treatment. After 24 hours of incubation with Aβ, the HMC3 and SH-SY5Y cells’ 
viability was significantly decreased. 
Conclusions: This NDD model of pre-formed fibril treatment on HMC3 and SH-SY5Y cells will serve as a 
cheaper, easier, and faster alternative model to screen AD and PD disease-modifying drugs before 
screening in vivo.
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Aims: ALSP is a rare, autosomal dominant primary microgliopathy caused by heterozygous mutations in 
colony stimulating factor1 receptor (CSF1R). CSF1R signaling is necessary for microglial differentiation 
and survival. As a result, patient brains have fewer microglia that exhibit a chronically activated 
proinflammatory phenotype. ALSP patient brains also exhibit an array of neuropathologies including 
axonal spheroids, reactive astrocytosis, lipid accumulation, white matter atrophy, and myelin disruption. 
Recent analysis of two homozygous mutant CSF1R cases revealed a complete absence of microglia and 
more extensive calcification, accompanied by extreme intellectual disability and prenatal mortality. 
Methods: To explore the therapeutic potential of human microglial transplantation, we generated a 
xenotolerant mouse model that harbors a deletion of the fms-intronic regulatory element (FIRE) of CSF1R 
leading to an absence of microglia. At 2months of age the resulting ‘hFIRE’ mice were transplanted with 
PBS or human iPSC-derived microglia progenitors. 6.5 months later, mice were sacrificed, and brains 
harvested for RNA-sequencing, immunohistochemistry and biochemical analysis. To increase 
translational relevance, ALSP patient-derived L786S-Het iPSCs were CRISPR-corrected, and iPSC-
microglia transplanted into 4-month-old hFIRE mice. 
Results: By 8.5months of age, hFIRE mice exhibit large numbers of axonal spheroids, robust 
astrogliosis, brain calcification, lipid accumulation, and white matter abnormalities. Remarkably, 
transplantation of iMG restores microglial transcript levels and prevents ALSP-related neuropathologies, 
including the onset of disease-associated oligodendrocytes(DOLs). In addition, CRISPRcorrection 
rescues proliferative deficiency and increases homeostatic marker expression in xenotransplanted L786L-
corrected iMG. Surprisingly, transplantation of CRISPR-corrected iMG, but not uncorrected L786S-Het 
iMG, into 4-month-old mice significantly reduces pre-existing spheroid, astrogliosis, and calcification 
within just 6 weeks. 
Conclusions: Taken together, these results indicate hFIRE mice model the diverse neuropathologies of 
ALSP patients and provide initial evidence iPSC-microglia could be further developed as a promising new 
therapeutic strategy.
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Aims: Alzheimer´s disease pathology is characterized by the formation of amyloid beta positive plaques 
and phospho-tau containing neurofibrillary tangles leading to neurodegeneration and cognitive decline. 
Around 30% of amyloid plaque positive elderly, however, remain cognitively healthy. We hypothesize that 
cellular mechanisms downstream of amyloid stress underlie cellular resilience to amyloid pathology, 
preventing tau phosphorylation, neurodegeneration and dementia. 
Methods: Human postmortem brain samples (n=50, dorsolateral prefrontal cortex) were collected from 
individuals characterized by amyloid pathology with (AD+Dem) or without (AD-Dem) cognitive deficits. 
Samples were analyzed by Visium spatial transcriptomics, histology for amyloid beta and pTau, and 
single nuclei transcriptomics. Findings were validated using Xenium to reveal the cellular resolution of 
transcripts of interest and their spatial relationship to pathology in situ. 
Results: We identified 54 cellular subpopulations and several gene co-expression networks that were 
differentially responsive to amyloid beta and pTau pathology in the presence or absence of dementia. In 
AD+Dem samples, pTau positive neuritic plaques were surrounded by cells including microglia with 
prominent inflammatory gene networks, while in AD-Dem samples these cells were localized around 
amyloid plaques with no or minimal tau pathology. Differential gene expression networks in cells near 
amyloid plaques in the presence and absence of tau pathology included those involved in protein folding, 
mitochondria health, cell death and microtubule-based transport. These mechanisms may play important 
roles in cellular resilience to amyloid-induced tau pathology. 
Conclusions: Spatial transcriptomics from human brain tissue is a powerful approach to identify cellular 
mechanisms of resilience towards neuropathology. These mechanisms represent a rich source for the 
identification of novel therapeutic targets for the treatment of AD.
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Aims: Polymorphism in the apolipoprotein E (APOE) gene is a major genetic risk determinant of late-
onset Alzheimer’s Disease (AD), with the APOE*ε4 allele conferring an increased risk and 
the APOE*ε2 allele conferring decreased risk relative to the common APOE*ε3 allele. The objective of 
this study is to evaluate expression of APOE in the brain tissue and cerebrospinal fluid (CSF) of 
cynomolgus monkeys (Macaca fascicularis) following a single administration of an adeno-associated virus 
(AAV) encoding a protective APOE transgene through intra-CSF injections. 
Methods: We measured AAV vector DNA and APOE mRNA levels in the brain tissue of monkeys. 
Additionally, we measured the expressed human ApoE protein in CSF, brain tissue and plasma of these 
monkeys. 
Results: After a single intra-CSF administration of AAVs, we successfully expressed human APOE in 
cynomolgus monkeys. We detected vector DNA copies and APOE mRNA molecules as well as human 
ApoE protein in different brain areas and CSF. 
Conclusions: Our study demonstrates CNS-specific expression of a protective variant of 
human APOE in cynomolgus monkeys implicating potential of a one-time administered gene therapy by 
overexpressing a protective APOE variant as a treatment for autosomal dominant AD.
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Aims: Alzheimer’s disease (AD), which is the most common type of dementia causes 60~70% of 
dementia cases, has continuous impairment of cognitive and behavioral function. Until now, there is no 
cure except symptomatic treatment such as cholinesterase inhibitors. In this study, we investigated 
whether the therapeutic and neuroprotective effects of human adipose tissue-derived MSC (hADSC) 
miRNAs on the Aβ-induced Alzheimer’s disease model in neuroblastoma cells by investigating the 
apoptosis pathway. 
Methods: We isolated and differentiated hADSCs into neuronal cells, and then performed the microarray 
to analyze the miRNA candidates by comparing the expression between hADSCs and neural-induced 
hADSCs (NI-hADSCs). Following KEGG and GO analysis, miR-937-3p can action of axonal guidance, 
nervous system development, and synaptic transmission. Neuroblastoma cells were induced as an 
Alzheimer’s disease with Aβ and then treated with miR-937-3p. To figure out the therapeutic and 
neuroprotective effects of miR-937-3p, we investigated the signaling pathway using immunocytochemistry 
(ICC), FACS, western blotting analysis, qPCR, and protein array. 
Results: We found that the cells treated with miR-937-3p showed neurite outgrowth and morphological 
changes into mature neurons with increased neuronal markers via ICC. Aβ-induced apoptosis was 
decreased with miR937-3p via FACS analysis by Annexin V and PI staining. Treatment of miR-937-3p 
increased Bcl-2 and Mcl-1 expression and decreased Bax, cleaved-caspase-3, -7, and -9. In addition, the 
neuronal markers (NFH, NeuN, MAP2, Tuj1) and oligodendrocyte markers (OLIG2, CNPase) were 
increased with miR937-3p compared to Aβ group. After miR937-3p treatment, Wnt5α was increased, and 
downstream pathways were activated. Interestingly, both Wnt/Ca2+ and Wnt/PCP pathways activated and 
regulated PKC, Cdc42, RhoA, Rac1/2/3, and p-JNK. 
Conclusions: Therefore, miR-937-3p induces the differentiation of cells into mature neurons and reduces 
the apoptotic death by activating the Wnt/Ca2+ and Wnt/PCP pathways and inhibiting apoptosis.
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Aims: Accumulating evidence suggests that multi-target drugs will be required to completely restore 
neuronal dysfunction and cognitive loss in AD. This could be feasible using microRNAs (miRNAs) by 
simultaneously targeting key disease genes and phenotypes. Neuronal miR-132 is the most strongly 
downregulated during AD progression and has been shown to rescue disease phenotypes (Amyloid, Tau, 
cognition) in mice and cells. The study aims to advance the preclinical development of a miR-132 mimic 
(miR-132m) for AD gene replacement therapy. Specifically, we performed pharmacokinetics and biosafety 
studies following miR-132m delivered to the central nervous system (CNS) of non-human primates. 
Methods: We first used naive cynomolgus monkeys injected with fluorescent miR-132m into the cisterna 
magna. CSF and blood samples were collected, and the animals were euthanized 72 hours after 
injection. CNS tissues were dissected. Quantification of miR-132m and miRNAs associated with neuro-
inflammation and degeneration was performed by qRT-PCR. Next, a biosafety study was conducted in 
monkeys treated with an unmodified miR-132m through continuous intrathecal infusion for 30 days. Blood 
tests were conducted during this treatment. 
Results: We observed a significant increase of miR-132m levels in the CSF up to 8h post-injection, in 
serum up to 1h post-injection, and in various tissues post-mortem, including the entorhinal cortex, 
midbrain, pons, cerebellum, and spinal cord. In contrast, the other tested miRNAs remained stable. 
Finally, no signs of toxicity were observed after the continuous infusion of miR-132m into the CSF. 
Conclusions: These results suggest that the direct injection of miR-132m into the CSF is effective and 
well-tolerated by the organism. Further studies are underway to assess the cellular distribution and genes 
targeted by miR-132m in the CNS. These findings will be used in developing Phase I clinical trials in 
humans.
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Aims: Endosomal-lysosomal abnormalities are hallmark of Alzheimer's disease (AD). Endolysosomal 
dysfunction contributes to abnormal amyloid precursor protein (APP) clearance; concurrently, peptides 
resulting from dysregulated APP metabolism can also impair endolysosomal function, creating a cycle of 
endolysosomal dysfunction and APP metabolism dysregulation. An RNAi therapeutic 
targeting APP mRNA is intended to reduce APP production. To explore the impact of APP lowering on 
endolysosomal dysfunction, we evaluated the effect of an siRNA targeting APP mRNA on downstream 
APP cleavage products, including beta-secretase-derived APP C-terminal fragment (beta-CTF), and on 
endosomal defects in multiple human AD induced pluripotent stem cell (iPSC) lines. 
Methods: Early-onset AD patient-derived iPSCs carrying pathogenic mutations in PSEN1 and 
CRISPR/Cas9-edited iPSCs carrying APP homozygous Swedish mutation (swe/swe) lines were 
differentiated to neurons and astrocyte cocultures, transfected with siRNA targeting APP mRNA or control 
siRNA on Day 7. Beta-CTF, soluble APP-alpha, soluble APP-beta protein analysis by Meso Scale 
Discovery enzyme-linked immunosorbent assay, and high content imaging for Rab5+ early endosome 
and Rab7+ late endosome size were performed on Day 30. 
Results: An RNAi therapeutic targeting APP mRNA significantly reduced APP mRNA and levels of 
downstream APP cleavage products in human AD patient-derived iPSC lines with pathogenic mutations 
in PSEN1. Reducing APP expression reduced early endosomal enlargement defects. 
Immunohistochemistry showed high accumulation of intracellular beta-CTF in both APP and PSEN1 
mutation lines, which was significantly reduced in cells treated with APP siRNA. 
Conclusions: By lowering both intracellular and extracellular drivers of AD pathology, an RNAi 
therapeutic targeting APP may potentially alter the cascade of pathological events that result in 
neurodegeneration. The Phase 1 first-in-human study of ALN-APP, an investigational RNAi therapeutic 
targeting APP mRNA, is ongoing in patients with early-onset AD (NCT05231785).
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Aims: Hearing loss as the most significant risk factor for developing Alzheimer’s disease. However, the 
precise mechanisms that connect hearing impairment and Alzheimer’s disease are still unclear. The study 
aimed to investigate the impact of drug-induced hearing loss (DIHL) on cognitive function, memory 
retention, and protein expression closely related to the progression of Alzheimer’s disease in 5XFAD and 
Tg2576 mice. 
Methods: The DIHL animal models were established by injecting kanamycin and furosemide into mice 
aged 3.5 to 4 weeks. Cognitive function and long-term potentiation (LTP) were measured to investigate 
the potential correlation between hearing loss and Alzheimer’s disease. Immunohistochemistry and 
immunoblotting were utilized to assess the accumulation and expression of beta-amyloid, p-tau, Iba-1, 
and GFAP. The protein expression levels of the mammalian target of rapamycin (mTOR) signaling 
pathway and its downstream pathways, as well as pro-inflammatory cytokines, were analyzed. 
Results: DIHL exacerbated cognitive dysfunction and resulted in a significant increase in the 
accumulation of beta-amyloid and hyperphosphorylated tau in the hippocampus and cortex of mice with 
Alzheimer’s disease, when compared to the control group. The levels of protein expression for 
neuroinflammatory markers, such as Iba1 and GFAP, as well as pro-inflammatory cytokines, including 
interleukin-1β (IL-1β), IL-6, and tumor necrosis factor-α (TNF-α), were found to be elevated. Additionally, 
DIHL increased the protein expression of phosphorylated mTOR and the phosphorylation of p70 
ribosomal S6 protein kinase 1 (S6K1) and S6 pathways. Furthermore, restoring hearing loss reversed the 
impaired LTP in both wild-type and Alzheimer’s disease mice. 
Conclusions: Hearing loss exacerbates cognitive dysfunction, impairs memory retention, and 
significantly increases the accumulation of beta-amyloid and hyperphosphorylated tau protein aggregates 
in the brain. Activation of the mTOR pathway, astrocytes, and microglia can also occur that exacerbate 
the progression of Alzheimer’s disease.
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Aims: In this study, anti-phospho-Tau serine 396/404 single chain variable fragment (scFv) antibody was 
generated by using Ph.D-12 phage display library. The effectiveness of scFv antibodies to eliminate 
hyperphosphorylated tau and mechanism invovlvement was investigate in Alzheimer's disease cell 
model. 
Methods: Anti-phospho-Tau serine 396/404 single chain variable fragment (scFv) antibody was 
generated by using Ph.D-12 phage display library. SH-SY5Y cells were transfected with Tau-441 2N4R 
and treated with okadaic acid to serve as Alzheimer's disease cell model. Methyl Thiazolyl Tetrazolium 
(MTT) assay was used to evaluate the effectivenes of scFv antibodies to protect hyperphorylated tau 
induced cell death. The molecular mechanism invovement was measured by Western blot. 
Results: Three scFv antibodies, FPLNSEENPFEL, FPLNSEENPLEL and FPLNSEENAFEL were 
identified. Based on MTT results, the cell viabilities of treated okadaic acid alone was 58.06%. However, 
after treated with FPLNSEENPFEL or FPLNSEENPLEL or FPLNSEENAFE, the cell viability increased to 
79.38, 83.28%, 74.69%, respectively. For Western blot analysis, the pSer396 protein expression was 
increased 1.51-fold for okadaic acid treatment only if compare with control. However, after treated with 
FPLNSEENPFEL or FPLNSEENPLEL or FPLNSEENAFE, the pSer396 protein expression decreased to 
0.79-fold, 1.09-fold and 0.72-fold, respectively. Moreover, PHF-1 protein expression was 2.69-fold for 
okadaic acid treatment only if compare with control. However, after treated with FPLNSEENPFEL or 
FPLNSEENPLEL or FPLNSEENAFE, the PHF-1 protein expression decreased to 0.74-fold, 0.76-fold, 
0.92-fold, respectively. Moreover, protein expression level of selected proteins (IRE-1-α, Calnexin, PERK, 
Atg12, Beclin-1 and eIF-2α) which involved in ER-stress pathway were decreased by treating T-SH-SY5Y 
cells with scFv antibodies if compared with treated with oxalic acid alone. 
Conclusions: In conclusion, three scFv antibodies are able to reduce cytotoxicity of hyperphosphorylated 
Tau proteinvia ER-stress signalling pathway. in Alzheimer’s disease cell model.
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Aims: The main goal is to develop new drugs to combat the multi-faceted Alzheimer’s disease (AD), with 
no cure so far. Pursuing the drug design strategy of extra-functionalization of drugs already approved for 
AD, a series of polyfunctional hybrids were developed and assayed as multitarget-directed ligands. Thus, 
Rivastigmine (RIV) templates, (for cholinesterase, ChE, inhibition) were hybridized with other moieties to 
provide the conjugates with extra pharmacological responses to tackle several important hallmarks of AD. 
Methods: The RIV hybrids were firstly designed on the basis of computational simulations and then 
selected compounds were prepared by usual methods of organic synthesis. Using standard 
spectroscopic techniques (UV-Vis absorption and fluorescence), the new compounds were evaluated in 
aqueous solution for their biological activity, namely the inhibition of important enzymes (as AChE, BChE 
and MAO), inhibition of Aβ aggregation and capacity for radical scavenging. Effects of these compounds 
in cell viability and neuroprotection were also assessed in neuroblastoma cell lines after Aβ1-42 and ROS 
induced toxicity. 
Results: The results obtained, namely for the inhibition of enzymatic activity and Aβ aggregation, the 
radical scavenging capacity and also cell viability, are rationalized on the basis of structural variations, 
specifically the type of the extra-functional moieties linked to the rivastigmine template, their substituent 
groups (mainly O- or N-electron donors) and also the length of the linker between the two main moieties. 
Discussion is also made in comparison our previous results with other RIV conjugates previously studied 
by us [D. Vicente-Zurdo, et all, Biomed. 2022, 10, 1510]. 
Conclusions: The new hybrids show good activity for the inhibition of ChEs (AChE and BChE), MAO and 
Aβ1-42 self-aggregation, and also neuroprotection, thus appearing as potential pleiotropic drugs against 
Alzheimer´s disease.
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Aims: Improved clinical performance of plasma microRNA-based diagnostics using the APO-
Easy® IVD kit for early Alzheimer diagnosis. 
Methods: Total RNA from 600µl of Plasma-EDTA samples were extracted for miRNA quantification using 
qPCR. In parallel, a Real Time PCR test has been developed for the detection of APOE genotypes 
(variants of rs429358 and rs7412). This new kit, named APO-Easy® underwent rigorous analytical and 
clinical validation against the current gold standards, both Sanger sequencing and NGS. The Clinical 
diagnostic performance of both miRNA and APOE genotyping have been assessed in 1000 samples from 
two cohorts; ADDIA (NCT03030586) collected at 13 European clinical centres 
Results: We employed five distinct predictive models, employing a five-fold cross-validation approach 
with 20 replicates. When employing the three microRNAs, the mean area under the curve (AUC) in the 
training set, as determined by the lasso model, stood at 0.71 (95% CI=0.68-0.72), with corresponding test 
set sensitivity and specificity values of 0.57 and 0.87, respectively. Notably, the introduction of APO-
Easy® qPCR testing led to a significant enhancement in the AUC of the training set, elevating it to 0.84 
(95% CI=0.82-0.86). Consequently, the test set sensitivity and specificity saw substantial improvements, 
reaching values of 0.71 and 0.87, respectively. Additionally, the APO-Easy® kit have been fully 
analytically and clinically validated for IVDR and FDA approval using 800 samples from ADDIA, and 200 
samples from ADKIT cohorts with 100% accuracy versus both Sanger sequencing and NGS. 
Conclusions: Three microRNAs, coupled with the APO-E genotyping using the APO-Easy® kit, 
represents an effective blood-based diagnostics for early-stage AD diagnosis and its differentiation from 
other non-AD dementia.
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Aims: Alzheimer disease (AD) represents a major medical problem where mono-therapeutic interventions 
demonstrated only a limited efficacy so far. Neocopride is a novel pleotropic molecule which targets both 
acetylcholinesterase and 5-HT4 receptor. The present poster describes for the first time the results of the 
biological evaluation of Neocopride. 
Methods: Neocopride was tested in an in vitro model of AD on rat primary hippocampal neurons injured 
with Aβ at concentrations between 5 pM to 100 nM. The efficacy of the compounds was compared to the 
one of donepezil (1 μM), as reference compound. Then, an in vivo AD model was used by Intra-
hippocampal injections of a solution containing AβO in aged mice to test daily administration of 
Neocopride at 3 mg/kg per os. This model induces short- and long-term memory deficits. The cognitive 
dysfunctions are associated and well correlated with the neuronal loss and the activation of microglial 
cells. Donepzil at 1mg/kg by intraperitoneal was used as reference substance 
Results: In vitro, Neocopride improved neuronal survival at 1 nM and 5 nM. At these doses it also 
increased the length of neurites per neurons and decreased the hyperphosphorylation of Tau. 
Interestingly, Neocopride successfully increased the number of synapses (50 pM to 5 nM). In mice, 
Neocopride was found to significantly restore short and long-term memory impairment induced by Aβ1-
42. Neocopride improved also neuronal survival and neuroinflammation by decreasing microglial 
activation and astrogliosis. Moreover, protein level of PSD95 were assessed and revealed that 
Neocopride was able to restore synapses to a level similar to control mice. 
Conclusions: Altogether, these results show that Neocopride displayed synergistic beneficial effects and 
could be a promising drug candidate for Alzheimer’s disease. Neocopride is currently involved in a 
regulatory preclinical study.
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Aims: Therapeutic options for patients with Alzheimer’s disease (AD) are limited. The AFF006 
randomized controlled trial (RCT) compared two doses of AD04 with three formulations of AD02, and 
demonstrated benefits of 2mg AD04 in post-hoc analyses. We present the study design of a follow-up 
RCT - ADVANCE - presenting evidence from AFF006 and estimated success probability for ADVANCE. 
Methods: The findings for the 2mg AD04 analysis are post-hoc and may have been a false positive 
result. A statistical analysis was performed to account for selecting the best study arm compared to the 
remaining arms (multiplicity issue). Instead of performing a traditional power calculation, ADVANCE was 
designed using a conservative assurance analysis which factors in the uncertainty introduced by using 
treatment effect estimates and SDs from the small sample size of AFF006. The probability of success 
was estimated incorporating an attenuated treatment effect, and the potential impact of more frequent 
dosing in ADVANCE. 
Results: ADVANCE plans to enroll 122 patients with early AD, MMSE 22-30, randomized 1:1 to 2mg 
AD04 or placebo monthly. Early AD includes patients with either an AD-type CSF signature (abeta and 
tau), or evidence of hippocampal atrophy based on a Schelten’s score, with clinical confirmation based on 
FCSRT<40 or Free Recall<17. The primary endpoint will be time savings estimated based on adapted 
ADAS-cog, ADCS-ADL and CDR-sb scores. The multiplicity-adjusted p-value for the AFF006 study was 
p=0.02. Assurance calculations estimate a success probability of 85% for ADVANCE’s primary endpoint. 
Conclusions: The ADVANCE RCT is evaluating a novel immune-stimulating intervention for patients with 
early AD, based on evidence from AFF006 (phase 2). The study has a high estimated probability of 
success.
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Aims: We sought to develop an assay to measure target engagement of ACU193, a monoclonal antibody 
selective for soluble amyloid beta oligomers (AβOs), in the Phase 1 trial INTERCEPT-AD. So far, 
antibodies targeting Aβ protofibrils or fibrils have relied on plaque reduction as an indication of target 
engagement. Due to the AβO selectivity of ACU193, we used a different approach of measuring the 
ACU193-AβO complex in cerebrospinal fluid (CSF). 
Methods: The assay was developed on the ultrasensitive MSD S-PLEX platform. Multiple antibody pairs 
comprising anti-idiotypic antibodies for ACU193 capture and anti-Aβ antibodies for AβO detection were 
screened for sensitivity, specificity, and selectivity to the ACU193-AβO complex in AD and non-AD CSF. 
A semi-quantitative reference standard was developed comprising a pre-formed complex, with AβOs 
titrated and ACU193 at a constant concentration. Assay recovery and reproducibility were evaluated. 
Results: Screening antibody pairs in ACU193-spiked CSF enabled selection of the reference standard 
and detection antibody that optimized quantitation of endogenous AβOs. The ACU193-specificity of the 
anti-idiotypic capture antibody and the AβO-selectivity of the detection antibody yielded an assay with low 
background in untreated AD and non-AD CSF, with quantifiable signal dependent on the presence of 
ACU193 in CSF. Non-competition and competition assays demonstrated specificity and selectivity of the 
assay for AβOs over monomeric Aβ. The assay recovery and intra- and inter-run reproducibility met 
assay design specifications. 
Conclusions: Development efforts highlight the importance of using AβO reference standards and anti-
Aβ detection antibodies optimally suited for quantifying endogenous CSF AβOs. The resulting MSD S-
PLEX assay was specific and selective for the ACU193-AβO complex in CSF. Application of the assay to 
INTERCEPT-AD CSF samples showed dose-dependent target engagement of ACU193 approaching 
Emax at highest doses administered.



 
Shift 1 - 0163 

VPS35-BASED THERAPEUTIC TARGET EFFICACY IN SUBTYPES OF ALZHEIMER’S DISEASE 
DEMENTIA BASED ON NEUROPATHOLOGICAL PROFILES 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A03.B. DRUG 
DEVELOPMENT, CLINICAL TRIALS: AMYLOID CLEARANCE 

Shadi Ghourchian1, Oluwaseun Ogunbona2, Jaclyn Lilek3, Callen Spencer4, Kaouther Ajroud4, Margaret 
Flanagan5 
1Downstate University at OBH, Department Of Neurology, Brooklyn, United States of America, 2Bigg's 
institute, Pathology, Texas, United States of America, 3Mesulam Center, Northwestern University, 
Chicago, United States of America, 4Northwestern University, Mesulam Center, Chicago, United States of 
America, 5University of Texas Health San Antonio, Pathology And Bigg's Institute, San Antonio, United 
States of America 

Aims: Previously, we showed the potential protective effect of vacuolar protein sorting ortholog 35 
(VPS35) on cognitive function in Alzheimer's Disease (AD), for the first time in the human brain. Recent 
studies have introduced a VPS35-based therapeutic approach for neurodegenerative diseases. This 
study aims to identify the most responsive patient group for this new VPS35-targeted therapy based on 
analyzing proteins via digital spatial profiling (DSP). 
Methods: We employed NanoString GeoMxTM Digital Spatial Profiling to analyze protein levels in NeuN 
"masked" neurons within the hippocampus of individuals with mixed pathologies (Amyloid Beta (Ab) 
plaques, Tau tangles, TDP43 proteinopathy). We compared neuronal VPS35 levels in hippocampal areas 
across autopsy brain samples with various combinations of Tau tangles, Ab plaques, and TDP43 
proteinopathy. Correlation tests were used to assess how VPS35 might vary regionally and across 
individuals with different combinations of Ab plaques, Tau tangles and TDP-43 proteinopathy. AD-
associated proteins (Ab1-42, pTau231, pTDP43) were also compared across groups. 
Results: Findings revealed that the dentate region had the most variation in neuronal VPS35 compared 
to CA1 and entorhinal cortex. Neuronal VPS35 changes appeared to be most significant, in addition to 
Ab1-42, and Amyloid precursor protein in the Tau+/TDP43+ cases lacking co-existing Ab plaques in the 
dentate region, specifically. 
Conclusions: Our results highlight the utility of a personalized medicine approach when treating 
dementia. Individuals may be assessed using Tau and amyloid PET combined with a TDP43 biomarker in 
CSF to identify which patients will benefit the most from a VPS35-based approach. Individual patient 
benefit to VPS35 targeted therapies may be attributed to VPS35's overexpression, aiding in the clearance 
of Ab. Enhancing VPS35 expression levels or improving VPS35 function may offer therapeutic benefits 
for specific patient groups
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Aims: Objectives: The presynaptic protein α-synuclein (αSyn), mainly associated with synucleinopathies 
like dementia with Lewy bodies (DLB), is also involved in the pathophysiology of AD. To understand if our 
clinical leading candidate, CT1812, can modulate αSyn, we assessed the αSyn level in CSF samples 
from a phase 2, cross-over, clinical trial in patients with mild/moderate AD (NCT04735536) and performed 
Pearson correlation analysis between αSyn concentrations and the CSF proteome. 
Methods: Methods: Participants (n=16) received four-weeks of either CT1812 (300 mg, orally, daily) or 
placebo following a two-week washout, then switched treatment for another four-week period. αSyn in 
CSF was measured by ELISA. TMT-mass spectrometry proteomics was performed on CSF at baseline 
and after both treatment periods. Pearson correlation analysis was performed between αSyn levels and 
CSF proteomes (p<0.05) from CT1812 treated patients only. Pathway analysis was performed using 
STRING (p<0.05). 
Results: Results: After period 1, a statistically significant change from baseline was seen for αSyn 
(mean -82.32 ng/L p=0.02) in CSF samples of CT1812 treated patients. Sets of proteins were identified to 
be significantly correlated using Pearson correlation analyses with αSyn levels (p< 0.05). Highly 
correlated protein included HSPA8 (r=0.99), PLXDC1 (r=0.99), LINGO1(r=0.99) and SERPINA5 (r=-0.99), 
Pathways analysis of the correlated protein (p< 0.05; r= |0.5|) showed to be associated to the GO terms 
complement, lysosomes, and dopamine metabolic processes. 
Conclusions: Conclusions: A decrease in CSF αSyn levels was observed after 4-weeks of treatment 
with CT1812. Proteins correlated with the change from baseline of αSyn level were associated with 
inflammation, dopaminergic, and lysosome pathways. These findings support our mechanism of action 
hypothesis for CT1812 and we plan to validate findings the upcoming readout of the Phase 2 CT1812 
clinical trial in DLB (NCT05225415).
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Aims: ALZ-801/valiltramiprosate, an oral inhibitor of amyloid oligomer formation, showed meaningful 
efficacy, hippocampal protection, and favorable safety in APOE4 carrier Alzheimer’s disease (AD) 
patients (Abushakra 2016, Kocis 2017, Hey 2018). APOE4/4 homozygotes who have high burden of 
amyloid pathology showed strongest benefits (Abushakra 2017), with no amyloid related imaging 
abnormalities (ARIA) that are seen with anti-amyloid antibodies. A 78-week pivotal Phase 3 trial is 
ongoing to assess cognitive, functional, and volumetric MRI effects of ALZ-801 265mg BID in APOE4/4 
homozygotes with Early AD. 
Methods: APOLLOE4 (NCT04770220), a Phase 3, double-blind, placebo-controlled multicenter-study 
enrolled APOE4/4 Early AD subjects ages 50-80 years, MMSE ≥22, CDR-G=0.5/1. Screening/baseline 
MRIs allowed microhemorrhages (MH) >4 and siderosis; vasogenic edema (ARIA-E) was exclusionary. 
Stable cholinesterase inhibitors were allowed, anti-coagulants were excluded. Study is powered to detect 
~2.5 placebo-adjusted ADAS-cog13 effect at 78 weeks, the primary endpoint; hippocampal volume, and 
functional outcomes are main secondary outcomes. 
Results: This pivotal study enrolled 325 subjects, 51% female, mean age 69 years, 65%/35% MCI/Mild 
AD, 82% Caucasian, 35% on cholinesterase inhibitors, baseline MMSE=26, ADAS-cog13=24, CDR-
SB=3.0, and CDR global=0.6. Of the 313 subjects with baseline 1.5/3T MRIs, 32% and 9% had any MH 
or >4 MH, 9% had siderosis, 90% had mild or moderate white matter-disease. With enrollment completed, 
results are expected in 3Q 2024. The study’s independent safety monitoring board oversees safety. No 
increased ARIA-E risk has been detected to date in the blinded Phase 3 and open-label Phase 2 study. 
Conclusions: ALZ-801, an oral potentially disease-modifying agent, shows favorable safety and 
tolerability in ongoing APOE4 carrier studies, including homozygotes at highest risk for ARIA, and may 
become a safe, convenient alternative to anti-amyloid antibodies in APOE4 carrier AD patients.



 
Shift 1 - 0166 

FROM CLINIC TO CELL: COBALAMIN'S MULTI-FACETED APPROACH TO UNDERSTANDING 
DEFENSE AGAINST AMYLOID BETA OLIGOMER NEUROTOXICITY 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A03.E. DRUG 
DEVELOPMENT, CLINICAL TRIALS: NEUROPROTECTIVE & MITOCHONDRIAL COMPOUNDS 

Atsushi Kimura1, Mayumi Tsuji2, Hitoshi Shimada1,3, Hidetomo Murakami4, Kenjiro Ono5 
1Niigata University, Brain Research Institute, Niigata, Japan, 2Showa University, Pharmacology Research 
Center, Tokyo, Japan, 3National Institutes for Quantum Science and Technology, Department Of 
Functional Brain Imaging, Chiba-shi, Japan, 4Showa University, Department Of Internal Medicine, 
Division Of Neurology, Tokyo, Japan, 5Kanazawa University, Department Of Neurology, Kanazawa, 
Japan 

Aims: Amyloid beta oligomers (Aβo) play a major role in Alzheimer's disease (AD). Recently, we have 
observed that cobalamin (vitamin B12) may be effective in alleviating cognitive dysfunction in AD. 
However, the mechanism is still unclear. We investigated the relationship between cobalamin and 
cognitive function, regional cerebral blood flow, and structural MRI in AD patients. Furthermore, we 
evaluated the mechanism of cobalamin's protective effect against Aβo neurotoxicity from both basic and 
clinical perspectives. 
Methods: MMSE, SPECT, high-resolution MRI, and serum cobalamin levels were measured in 151 
patients aged 51 to 93 who visited our memory clinic from 2016 to 2020. Cortical structures were 
analyzed by measuring the gyrification index, which represents cortical complexity, using surface-based 
morphometry. The protective effect of cobalamin against neuronal cell injury induced by 5 μM Aβo was 
evaluated using human neuroblastoma cells (SH-SY5Y cells). 
Results: We discovered an association between cobalamin levels and hippocampal cerebral blood flow 
and a correlation between cobalamin levels and the cortical gyrification index in memory-related areas. In 
cellular experiments, Aβo increased the production of reactive oxygen species (ROS) and decreased cell 
viability. In mitochondria, it elevated mitochondrial ROS species, reduced MnSOD levels and 
mitochondrial permeability transitions, and increased ATP production. Cobalamin mitigated these 
oxidative stresses and significantly inhibited cellular injury caused by Aβo. 
Conclusions: Cobalamin suppressed Aβo-induced cell injury through its robust antioxidant effect, 
suggesting that cobalamin may help protect brain microstructures in AD.
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Aims: With age, people with Down syndrome (DS) develop dementia due to Alzheimer’s disease (AD). 
Both pathologies share a high production of ß-amyloid peptides from the APP gene located on human 
chromosome 21 and several studies suggest that a common pathogenic mechanism exists between AD 
and DS, involving alterations in neurotransmitter systems (the cholinergic, GABA-ergic, serotonergic, 
glutamatergic and adrenergic). Therefore, some common therapeutic targets have been identified. Faced 
with the multifactorial origin of these diseases, a pleiotropic intervention is now widely recommended. 
This project aims at designing new multi-target directed ligands (MTDL) for intranasal administration, 
acting as prodrugs, with potential therapeutic interest in DS and AD. The prodrugs are activated by the 
covalent inhibition of butyrylcholinesterase (BuChE), capable of counteracting cholinergic 
neurodegeneration in AD. The released drugs will then target the 5-HT4 serotonin receptors to display a 
potential disease-modifying effect. Liposomal formulation and intranasal administration will enhance 
central nervous system distribution of prodrugs for selective activation by brain BuChE, to enhance 
central effects of released drugs and potentially avoid their peripheral side effects. 
Methods: First, the synthetized prodrugs and their associate active metabolites have been tested and 
selected on their capacity to inhibit or activate their target. Then, the canditate’s ability to counteract 
amyloid toxicity is evaluated in vitro, on stressed primary neuronal culture of rat hippocampal neurons, 
and finally in vivo in 5xFAD transgenic mice model. 
Results: After caracterization of the pharmacological profile of the synthetized drugs, the screening of the 
drugs allowed to select candidates that protect neurons from amyloid toxicity in vitro, and that will be 
tested in vivo in 5xFAD transgenic mice model. 
Conclusions: At the end, this project should provide a multi-fonction drug with therapeutic interest in 
Alzheimers disease.
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Aims: We have set up a novel protocol to study multimodal lifestyle intervention in mice to recapitulate 
recent successful clinical trials FINGER and LipiDiDiet. The protocol was developed to identify the 
biological mechanism underlying the positive findings of multimodal lifestyle interventions. 
Methods: In the Lifestyle group, mice were given access to running wheels (voluntary exercise), Fortasyn 
Connect (healthy diet), and they were subjected to cognitive training in an IntelliCage environment. To 
separately investigate the effects of pharmacological vascular monitoring, a group of mice was given 
Atorvastatin and Enalapril in the diet (Pharma group). Control mice were housed in normal conditions. We 
included 12 wild-type female C57BL/J6 mice 6 months of age per group. The full intervention lasted for 8 
weeks. Blood pressure was measured using a tail-cuff system at baseline and the end of the intervention. 
Additionally, all mice underwent a battery of behavioural testing after the eight weeks of intervention. 
Results: During the intervention, the Lifestyle group demonstrated effective learning in the different 
cognitive training tasks and actively used the running wheels. At the end of the intervention, the Pharma 
and the Lifestyle groups showed a medication- and a lifestyle-induced lowering of blood pressure, 
respectively. Furthermore, the Lifestyle group displayed an improved short-term spatial working memory 
compared to the control group as assessed by the spontaneous alternation in the Y maze test. 
Conclusions: The lifestyle protocol had both health and cognitive performance-enhancing effects in adult 
WT mice proving that the protocol can be back-translated from humans to mice. Now we will continue to 
determine the brain protein and lipid changes associated with these beneficial effects. The future steps 
involve studying animal models of cognitive decline, Alzheimer’s disease and vascular/metabolic 
dysfunction.
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Aims: Evaluating mode of action of Cognito Therapeutics’ medical device using unbiased proteomic 
analysis of cerebrospinal fluid (CSF) samples in participants with mild cognitive impairment (MCI) due to 
Alzheimer’s disease (AD). 
Methods: CSF samples were collected in the delayed-start FLICKER clinical trial (NCT03543878) at 
baseline, 4- and 8-weeks follow-up time points from participants with MCI (n=5 per arm) recruited from 
the Emory Goizueta Alzheimer's Disease Research Center (ADRC) who received 4 or 8 weeks of daily, 
one-hour treatment using Cognito Therapeutics medical device. Proteomic quantification and analysis 
were conducted using tandem-mass tag mass spectrometry (TMT-MS) of CSF samples. CSF proteome 
of FLICKER participants were compared to within-study pooled AD and healthy control CSF reference 
standards from the Goizueta ADRC to benchmark baseline protein levels of participants (Johnson et. al., 
2022) and, to assess treatment effects, via differential expression analysis (one-way ANOVA; p<0.05). 
Results: A total of 2,785 CSF proteins were analyzed across all CSF samples. Differential expression 
analysis of proteins from baseline (n=5) versus treatment (n=5, 8 weeks), normalized for baseline CSF 
proteomes, revealed 110 proteins that met the significance threshold (p<0.05, no FDR correction), with 60 
proteins upregulated and 50 proteins downregulated as result of treatment. 52 of the significant proteins 
were classified into 12 brain-derived AD modules. Treatment had a significant impact on CSF proteins 
linked to AD pathologies represented by brain modules related to Synapse/Neuron (M1), 
Oligo/Myelination (M3), Post-Synaptic Density (M5), Complement-System/Acute Phase (M26), and 
Neurotransmitter Regulation (M36). 
Conclusions: Unbiased CSF proteomic analysis in MCI-AD patients demonstrated that evoked gamma 
oscillation by Cognito Therapeutics medical device resulted in treatment-driven upregulation and 
downregulation of proteins associated with AD pathology, including effects on synaptic regulation, glial 
function and immunological responses.
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Aims: Objectives: Meditation is a mental training approach for stress reduction and attention and 
emotion regulation. It is expected to improve mental health and well-being in ageing, and reduce age-
related decline in brain structural and functional integrity; altogether contributing to reduced risk for 
Alzheimer's disease. We hypothesize that long-term meditation will be associated with more preserved 
brain structure and function with age compared to meditation-naive controls. 
Methods: Methods: 25 expert meditators (ExpMed) with > 20 years of meditation practice and 135 
cognitively unimpaired meditation-naive older adults (HC) from the Age-Well cohort (all ≥65 years old) 
were included. All participants underwent neuroimaging, cognitive, psychological and lifestyle 
assessments. ExpMed were compared with HC on structural MRI and brain perfusion maps. Amongst 
regions showing significant between-group differences, stepwise regressions were conducted to assess i) 
which meditation composite score or lifestyle factor best predicted these differences and ii) which regions 
best predicted cognitive and psychological variables. 
Results: Results: ExpMed had significantly higher volume in inferior frontal, orbitofrontal and posterior 
cingulate cortex as well as higher perfusion in temporo-occipito-parietal areas including the hippocampus, 
amygdala, temporal and angular gyrus. Higher meditation composite score and engagement in complex 
mental activities were associated with greater volume and perfusion in brain areas themselves associated 
with better working memory and attention performances and, higher self-compassion and emotion 
regulation. 
Conclusions: Conclusions: Long-term meditation practice is associated with more preserved brain 
volume and perfusion in a fronto-parietal network as a result of attention, emotion regulation and 
introspection training. These brain changes have positive impact on cognition and psychological factors. 
Engagement in complex mental activities such as meditation practice could contribute to cerebral 
preservation in older adults.
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Aims: In this study, we examined the impact of the number of days between when a prescreening 
appointment is created and the actual scheduled date (“scheduling lag”) on key recruitment metrics - 
attendance, cancellation, and no-show rates - in potential Alzheimer's Disease study participants. 
Methods: Between January and August 2023, 2,322 potential Alzheimer's Disease study participants 
were scheduled for prescreening appointments. These potential participants were recruited through 
advertisements on Facebook, Instagram, and Google. After a brief phone screen for basic eligibility 
criteria, in-person prescreening appointments were scheduled. Reminder messages were sent in the 
days leading up to the appointment. 
Results: The prescreening appointments were scheduled anywhere from same day up to 21 days in the 
future. Mean scheduling lag was 10.5 days (median 9 days, SD 5.9 days). Scheduling lag had a 
conclusively significant impact on nearly every performance metric - attend rate (β = -0.034, P < 0.00001), 
cancellation rate (β = 0.035, P < 0.0001), no show rate (β = 0.038, P < 0.00001). This was driven by 
sharp performance improvements for appointments scheduled within five to seven days. 
Conclusions: Research sites are increasingly relying on advertising to recruit trial participants for 
traditionally difficult-to-recruit-for conditions, such as Alzheimer's Disease. Because of this shift, sites 
need to monitor how cost-effective these campaigns are. A key driver for successful recruitment is 
attendance rate (and a reduction in cancellation/no-shows), and sites can improve this by decreasing 
scheduling lag to less than seven days.
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Aims: The Gothenburg Mild Cognitive Impairment (MCI) study is a mono-center study of patients seeking 
help for cognitive complaints at the memory clinic at Sahlgrenska University Hospital. Manifest dementia 
in patients, including Alzheimer’s disease (AD), subcortical small-vessel disease (SSVD) and mixed 
AD/SSVD (MIX), is diagnosed based on medical history, MRI, checklists and instruments for cognitive 
symptoms, including scores for the Mini Mental State Examination and the Clinical Dementia Rating. 
Moreover, cerebrospinal fluid (CSF) AD biomarkers amyloid-β (Aβ) 1-42, total tau (t-tau) and 
hyperphosporylated tau (p-tau181), as well as Aβx-38, Aβx-40, Aβx-42, and soluble amyloid precursor 
protein (sAPP) α and β have been analyzed for the patients, although these are not used for diagnosis. In 
this project, we investigated the correlation between these CSF biomarkers and brain structure volumes 
in patients with preclinical and manifest disease. 
Methods: Subjects included controls, subjective cognitive impairment (SCI), MCI, AD, MIX, SSVD. AD 
pathology was assessed for all patients according to the International Working Group for New Research 
Criteria for the Diagnosis of AD (IGW-2). The applied cut-offs indicating AD pathology in CSF were t-tau > 
350 ng/L, p-tau181 > 59 ng/L, and Aβ1-42 < 530 ng/L. Correlations between brain volumes and 
biomarker levels were done using Spearman correlation and predictions were performed using linear 
regression with covariates. 
Results: Our preliminary analysis showed that several of the CSF biomarkers analyzed correlated with 
volumetric MRI data in our cohort. For example, the ratios of Aβx-42/x-38 and Aβx-42/x-40 correlated with 
entorhinal cortex volumes, as well as hippocampal volumes. 
Conclusions: Our findings confirms that CSF biomarkers can reflect the neurodegenerative processes in 
the brain as measured with MRI.
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Aims: Obstructive sleep apnoea (OSA) is associated with increased risk of developing Alzheimer’s 
disease (AD). White matter (WM) changes due to neuroinflammation and/or neurodegeneration are 
suggested to be an early event in AD and have been detected in OSA. It is possible that integrity of the 
glymphatic system (a brain-wide waste clearance system that is activated during sleep) underpins these 
relationships. We therefore explore relationships between glymphatic health, severity of OSA and 
neurodegeneration and neuroinflammation in whole-brain WM. 
Methods: 22 participants with mild cognitive impairment completed polysomnography, anatomical MRI 
and diffusion tensor imaging (DTI). OSA severity was measured via the number of apnoea/hypoapnoea 
episodes per hour. Glymphatic health was measured via the DTI-ALPS index (analysis along the 
perivascular space index). Neuroinflammation and neurodegeneration in WM were measured via free 
water (FW) volume and free water-corrected fractional anisotropy (cFA), respectively. Tract Based Spatial 
Statistics were computed to examine relationships between OSA severity and glymphatic health, and WM 
integrity. 
Results: We did not observe a relationship between OSA severity and the ALPS index. However, OSA 
severity was correlated with FW volume, but not cFA across widespread WM regions. Conversely, the 
ALPS index was correlated with cFA, but not FW cross widespread white matter regions. In follow-up 
analyses, the relationship between ALPS and cFA was mediated by OSA severity. 
Conclusions: OSA may increase neuroinflammation in WM, while structural degeneration in WM may 
depend on impaired glymphatic health. Whether OSA eventually leads to impaired glymphatic function 
and neurodegeneration in later disease stages is supported by the finding that OSA severity mediated the 
relationship between ALPS and cFA. These conclusions support the use of treatments for sleep disorders 
for prevention of neuroinflammation and neurodegeneration.
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Aims: To assess the longitudinal evolution of Locus Coeruleus Magnetic Resonance Imaging (LC-MRI) 
parameters and their association with clinical progression in patients with Alzheimer's Disease (AD). 
Methods: Twelve AD demented (ADD) patients and 45 Mild Cognitive Impaired (MCI) individuals 
underwent a baseline and a 2.5-year follow-up LC-MRI scan. MCI individuals were classified as converter 
(cMCI = 19) or non-converter (ncMCI = 26) ones at the end of the clinical follow-up, based on whether or 
not they converted to dementia. Using a standardized template-based approach, LC-MRI parameters 
were extracted, namely Locus Coeruleus Contrast Ratio (LCCR) and Locus Coeruleus-belonging voxels 
(LCVOX). 
Results: Both LC-MRI parameters were reduced during follow-up across the whole population (p<0.001), 
and in all the diagnostic groups, apart from LCVOX in the AD group. Linear mixed models (LMMs) analysis 
confirmed the reduction of LC-MRI parameters over time (p<0.001) and showed an association with the 
severity of the diagnosis. LMMs showed that both LCCR and LCVOX were more markedly reduced in ADD 
patients (p = 0.022 for LCCR and p = 0.006 for LCVOX) and cMCI individuals (p = 0.002 for LCCR and p= 
0.001 for LCVOX) than in ncMCI ones. This trend was also found considering LC subregions, with the 
rostral LC and the left LC showing higher levels of statistical significance. 
Conclusions: Our results show, for the first time in vivo in humans, the progressive degeneration the LC 
suffers from, during the progression of AD. They are also in line with previous neuropathological post-
mortem data, and this supports the reliability of LC-MRI as a tool to explore the integrity of the central 
noradrenergic system in patients.
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Aims: Oxygen Extraction Fraction (OEF) is a measure of the proportion of oxygen that is removed from 
the blood as it flows through the brain's vascular system. This study aims to explore the role of OEF in 
Alzheimer's Disease (AD) using Magnetic Resonance Imaging (MRI). We specifically focus on examining 
the relationships between OEF and cognitive status across different age groups. 
Methods: A diverse cohort of 347 participants was analyzed, including young controls (Y: n=37), 
Cognitively-Unimpaired older adults (CU65+: n=182), individuals with Mild Cognitive Impairment (MCI: 
n=80), and AD patients (n=48). All subjects underwent tau-PET, amyloid-PET, and 3D gradient-recalled 
echo sequence MRI scans. A pipeline for generating OEF maps was constructed using TRIAD cohort 
preliminary data. The OEF maps were subsequently registered to the Montreal Neurological Institute 
(MNI) space for Region-Of-Interest (ROI) and voxel-based analyses. 
Results: We observed a marked decrease in OEF values across multiple brain regions when progressing 
from young controls to CU, MCI, and AD groups, distinctly highlighting the age effect (Figure1). This age-
related decline was especially significant and consistent, suggesting that age serves as a strong 
modulator for OEF values in the brain. Age-related cortical differences were further substantiated, 
revealing that older age groups, particularly those with MCI and AD, showed more pronounced changes 
in OEF, suggesting an age-dependent vulnerability to cerebral metabolic disruptions 
(Figure2). 

 



 

 
Conclusions: Our study emphasizes the potential of MRI-measured OEF as an age-sensitive marker for 
understanding Alzheimer's Disease. While no direct associations were identified between OEF and 
traditional pathological markers, our results point to the significant impact of age on OEF levels. This 
suggests that age may be a critical factor influencing cerebral metabolism and blood flow changes in AD.
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Aims: Despite recent advances in the development of antibody treatments targeting amyloid in 
Alzheimer’s disease (AD), some questions still surround their application in a clinical setting, for example 
the need for the assessment of amyloid accumulation, typically done via amyloid PET or CSF biomarkers. 
In this study, we aim to apply convolutional neural networks (CNNs) to commonly available magnetic 
resonance imaging (MRI) scans to select patients at high risk for amyloid positivity for conducting 
additional clinical assessments. 
Methods: Previously, we have developed a deep learning network that allowed detecting AD-related 
atrophy patterns in MRI scans and visualizing features of brain images that are relevant to the decision of 
the network. In the current study, we will use MRI scans from participants with subjective memory decline 
or mild cognitive impairment and available amyloid status data (PET, CSF) of the ADNI study to retrain 
the CNN models to predict amyloid positivity based on MRI. We will assess the accuracy of classification 
and examine the spatial distributions of relevance scores to identify brain regions that are key for 
detecting amyloid positivity status. 
Results: The planned analyses will evaluate the feasibility of using CNNs with MRI data for detecting 
amyloid-positivity, as well as resulting accuracy. We will also assess relevance maps to report brain areas 
associated with amyloid positivity classifications. 
Conclusions: Here, we present ongoing work aiming to use CNNs in combination with relevance maps 
to determine amyloid positivity using widely available MRI scans. This method may allow physicians to 
identify patients who will benefit from in-depth diagnostic assessments, such as amyloid PET or CSF 
analysis.
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Aims: A network-level perspective has gained prominence in Alzheimer’s Disease (AD), besides the 
molecular approach, emphasizing dynamic brain region interactions. By evaluating these interactions, 
resting-state functional magnetic resonance imaging (rsfMRI) offers insights into AD's functional deficits. 
We studied AD’s functional impact at different stages in the TgF344-AD rat model using rsfMRI functional 
connectivity (FC), transient co-activation patterns (CAPs), and behavioural readouts. 
Methods: 15 TgF344-AD and 15 wildtype rats underwent anesthetised (isoflurane/medetomidine) rsfMRI 
scans at 4 (pre-plaque) and 10 (plaque stage) months using a 9.4T MRI-system. Post 10-month scans, 
we assessed learning and memory using a radial arm maze. After pre-processing the scans, regional and 
network-level FC was calculated. We obtained CAPs by concatenating pre-processed images from all 
scans and clustering individual volumes by spatial similarity. Group and age effects on FC, spatial and 
temporal properties of the CAPs were assessed using repeated measures ANOVA. Behavioural learning 
curves were analysed and correlated with FC. We evaluated the accuracy of CAP features to classify the 
animals according to genotypes and ages. 
Results: We identified six CAPs (Fig.1A) and observed functional hyperactivation and hypoactivation in 
the TgF344-AD rats of the default mode-like network (DMLN), especially in the hippocampus and frontal 
DMLN regions, at the pre-plaque and plaque stages respectively in CAP 1 and 6 (Fig1D,E). Spatial 
properties of CAPs predicted the pre-plaque transgenic group most accurately and showed confusion 
between genotypes at the post-plaque stage (Fig2). Behaviourally, transgenic rats showed memory 
impairments correlating with FC changes in the lateral-cortical network (LCN) 
(Fig3). 



 

 

 



 

 
Conclusions: Our findings demonstrate hyper- and hypo-activations of DMLN regions in transient brain-
states at pre- and post-plaque stages respectively in transgenic animals. Behavioural readouts correlate 
with functional connectivity, emphasising a network perspective in AD understanding.
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Aims: While promising blood biomarkers for brain Alzheimer's disease (AD)-type Aꞵ pathophysiology 
now exist, there is an unmet need for a biomarker that tracks neurodegenerative changes in AD. 
Neurofilament light chain (NfL) is a general marker of neurodegeneration/axonal injury across multiple 
disorders. Total-tau (t-tau) has very large overlaps between AD, non-AD dementias and control groups to 
be diagnostically useful. We recently presented a novel blood-based neurodegeneration biomarker brain-
derived tau (BD-tau) that showed higher levels in biomarker-confirmed AD versus non-AD dementia and 
unaffected controls. 
Methods: In the present study we examined plasma NfL, T-tau and BD-tau associations with longitudinal 
cognition and AD-signature atrophy rates in the Dementia Disease Initiation (DDI) cohort (n=364) which 
includes patients in early stages of the AD continuum. Longitudinal linear mixed models were fitted to 
assess associations between biomarkers at baseline and the pertinent dependent variable (cognition or 
MRI) over time 
Results: Plasma BD-tau, but not plasma t-tau or NfL, was significantly associated with future AD meta-
Region of Interest (ROI) atrophy (b=-0.06, p<0.01). Moreover, plasma BD-tau was associated with 
baseline performance on both the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) 
memory recall and the Trail Making Test-B (TMT-B); b=-0.16, p<.001 and b=0.12, p<.01 respectively), as 
well as the longitudinal worsening in performance on both tests over up to 8 years later (b=-0.05, p<.05; 
b=0.04, p<.001 respectively). Plasma NfL was not associated with baseline cognitive performance on 
either CERAD memory recall or TMT-B. 
Conclusions: Plasma BD-tau was the only marker associated with future AD meta-ROI atrophy and both 
baseline and cross-sectional performances on the CERAD and TMT-B. Together, these results show that 
plasma BD-tau associates with brain neurodegenerative signatures that interact with Aꞵ pathophysiology 
to synergistically drive cognitive decline.
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Aims: The CAIDE (Cardiovascular Risk Factors, Aging, and Incidence of Dementia) Dementia Risk Score 
is an established tool to identify late-life dementia risk (20 years later), based on midlife vascular risk and 
epidemiological factors. The aim of our study was to investigate the utility of CAIDE score in relation to 
objective biomarkers of cognitive impairment in an elderly population. 
Methods: Seventy participants were enrolled from the AlzEpi Cohort Observational Library (ACOL 
database) of the National Institute of Mental Health, Neurology and Neurosurgery, Budapest, Hungary. 
Every participant of this study is classified as a healthy elderly control individual (age>65, no cognitive 
impairment with neuropsychological tests, negative neurological status and brain MRI). All participant 
underwent a comprehensive cognitive test tool including neuropsychology, structural MRI, resting state 
fMRI. Subjects were divided into high risk (CAIDE>6) and low risk individuals (CAIDE<7). Intergroup 
comparisons with covarietes were performed on psychological test results, neural volumes, cortical 
thickness, global functional connectivity and intranetwork connectivity of default mode network (DMN). 
Results: Patients with low CAIDE score had significantly better cognitive performance (e.g., TMT-A test 
time for low risk group is 34+/−11.9 vs 39.84+/−11.32 in high risk group, p<0.001). Reduced brain 
volumes in entorhinal cortex and precuneus were demonstrated in the high risk population (p:0.011). 
Subjects with high CAIDE score showed reduced global connectivity indexes, and significant 
disconnection between the medial prefrontal cortex and posterior cingulate gyrus of the DMN (p<0.001). 
Conclusions: Our observations reinforce the application of CAIDE score in the prediction of cognitive 
decline. It also shows that CAIDE score system could be useful even in the risk assessment of healthy 
elderly since high CAIDE values associate with changes of objective biomarkers related to cognitive 
deterioration.
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Aims: Transthyretin (TTR) has a well-established role in neuroprotection in Alzheimer's Disease (AD). 
Iododiflunisal (IDIF), a TTR tetramer stabilizer, is a chemical chaperone enhancing TTR/Amyloid-beta 
peptide (Aβ) interactions. Previous studies with this potential disease modifying drug showed that IDIF 
enhances TTR blood brain barrier penetration and reduces brain amyloidosis in vivo. Here, we investigate 
different strategies for efficient radiolabeling of IDIF in different positions of the molecule for in 
vivo nuclear imaging studies. 
Methods: Precursors of IDIF and derivatives of the NSAID diflunisal have been obtained by organic 
synthesis procedures. Different radioiodination and radiofluorination procedures have been assayed to 
achieve the synthesis of [123I]IDIF and [18F]IDIF. Dynamic 90-min positron emission tomography (PET) 
images have been acquired immediately after intravenous administration in mice. 
Results: Two new radiolabeled IDIF derivatives, [123I]IDIF and [18F]IDIF, containing either the gamma 
emitter 123I or the positron emitter 18F, have been independently synthesized. Radioiodination of a pinacol 
ester (Bpin) of a diflunisal derivative was performed with Na123I using a copper(II)-mediated 
radioiododeboronation reaction. Initial attempts for the copper-mediated radiofluorination of a labile 
pinacol ester (Bpin) of an IDIF derivative with [18F]KF/K222 in the presence of tetrakis(pyridine)copper(II) 
triflate [Cu(OTf)2(py)4] were unsuccessful. However, [18F]IDIF could be synthesized from IDIF by isotopic 
exchange using [18F]KF/K222. PET Biodistribution studies with [18F]IDIF show slow blood clearance, 
prolonged retention in the liver, progressive elimination via urine and significant brain accumulation. The 
results are in good agreement with those previously described using [131I]IDIF and dissection/gamma 
counting. 
Conclusions: IDIF can be efficiently radiolabeled with 123I and 18F using copper(II)-catalyzed 
radioiododeboronation and isotopic exchange reactions, respectively. PET studies confirmed previous 
biodistribution results obtained with [131I]IDIF, opening opportunities for future studies in larger species or 
humans.
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Aims: Today, many tools are being investigated with the aim of refining the prognosis of patients with 
Alzheimer's disease (AD), but none has yet been introduced into clinical practice. One of these is amyloid 
PET, where recent work has shown that the involvement of subcortical structures, particularly the 
striatum, is associated with more rapid cognitive decline. Our aim was to build on this work using memory 
tests specific to AD. 
Methods: From a cohort of 60 patients with positive amyloid PET and mild cognitive impairment or mild 
dementia who also underwent neurological and neuropsychological assessment, volumetric MRI and 
other tests, a total of 8 patients with negative striatal involvement were identified. These patients were 
matched for age, education and global cognition (MMSE) to 8 patients with positive striatal involvement 
from the same cohort and their results in Enhanced cued recall test (ECR; a short picture version of Free 
and Cued Selective Reminding Test) were compared. PET images were evaluated visually using the GM-
EDGE method. 
Results: Amyloid PET positive patients with striatal involvement had significantly worse performance on 
the ECR free recall test compared to patients with unaffected striatum (p=0.027; F=6.089), although 
performance on the global cognition test (MMSE) did not differ (p=0.514; F=0.447). There was no 
difference in ECR total recall possibly due to its ceiling effect (p=0.238; F=1.554). 
Conclusions: Amyloid PET positive patients with MCI or mild dementia who also have striatal 
involvement have more pronounced impairment in free recall FCSRT compared to patients with negative 
striatal impairment. This is consistent with previous data. Further and also longitudinal data are however 
needed to evaluate the use of amyloid PET in prognostic assessment of AD patients.
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Aims: Ethnic differences in amyloid-β (Aβ) marker characteristics and in cognitive trajectories related to 
Alzheimer’s risk factors should be considered when recommending Aβ targeted therapies in various 
ethnic populations. We aimed to investigate the prevalence of Aβ (+) and cognitive trajectories related to 
Alzheimer’s risk factors in two separate cohorts of Koreans and non-Hispanic whites (NHWs). 
Methods: In the cross-sectional study, we included 3,785 Koreans from multiple centers in Korea and 
914 NHWs from the Alzheimer’s Disease Neuroimaging Initiative. In the longitudinal study, we followed 
1,130 Koreans and 1,130 NHWs who were matched for cognitive stage and age between Koreans and 
NHWs using the Mini-mental State Examination (MMSE) scores. All participants underwent Aβ PET 
scans, and were categorized into three cognitive stages: cognitively unimpaired (CU), amnestic mild 
cognitive impairment (aMCI), and dementia of the Alzheimer type (DAT). 
Results: In the cross-sectional study, in the CU stage, the odds of Aβ (+) in Koreans compared to NHWs 
were lower (odds ratio [OR], 0.521), while those did not differ in the aMCI and DAT stages. The effects 
of APOE ε4 on Aβ (+) seemed to be greater in NHWs (adjusted OR [aOR], 14.0) than in Koreans (aOR, 
5.9) in the DAT stage, but not in the CU stage. In the longitudinal study, Aβ (+) Koreans showed a faster 
decline in MMSE compared to Aβ (+) NHWs (p < 0.001). Sex, APOE, and education levels had less 
pronounced impacts on cognitive trajectories in Aβ (+) Koreans than in Aβ (+) NHWs over time (p-for-
interaction < 0.001). 
Conclusions: Ethnic differences in the prevalence of Aβ (+) and in cognitive trajectories related to 
Alzheimer’s risk factors highlight the consideration of ethnicity for developing the Aβ-targeted treatment 
strategy.
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Aims: To develop and validate a single and fully automated Centiloid quantification pipeline for multiple 
amyloid PET compounds in support of standardizing multi-site investigations. 
Methods: QyScore®’s fully-automated pipeline was validated on 11C-PiB-PET images from the Centiloid 
project (https://www.gaain.org/centiloid-project): 34 young controls [age=31.5±6.3 years] and 47 AD 
patients [age=67.5±10.5 years; CDR= 0.5–1]. 18F tracers included Florbetapir (FBP, N=46), Florbetaben 
(FBB, N=35), Flutemetamol (FTM, N=74) and NAV4694 (NAV, N=55) validation datasets from the project. 
PET/MR image pairs were co-registered to MNI template space. The standardized uptake value ratio 
(SUVr) was computed as the ratio of the mean signal in the grey matter composite (target) and the whole 
cerebellum (reference) (Figure 1). Linear regression analyses investigated replication of the original 
validation Centiloid cohort; concordance of QyScore®’s 11C-PIB and 18F tracer SUVr values; and the 
concordance between QyScore®’s SUVr results with published validation cohorts. Equations for 
converting QyScore®’s 18F-SUVr to Centiloid values were derived using the Centiloid project 
recommended validation process. 
Results: QyScore®’s fully-automated quantitative pipeline produced SUVr’s closely matching the 
Centiloid method (SUVr_AD-100=2.08+/-0.2; SUVr_YC-0=1.01+/-0.05; R2=0.99; slope=1.00; intercept=-
0.44). R2 for QyScore®’s 18F SUVr with paired 11C-PiB SUVr were high across all tracers: 0.91, 0.95, 0.95 
and 0.99 (Figure 2). 11C-PiB SUVr correlation coefficients with published values were all above 0.98 
(Figure 3) and QyScore®’s Centiloid conversions, (using the following equations) showed clear 
differentiation between AD and healthy controls across all tracers (Figure 4). Centiloid conversion 
equations: Centiloid=233.39 x SUVr_FBP – 243.48 Centiloid=160.57 x SUVr_FBB – 183.35 
Centiloid=136.94 x SUVr_FTM – 156.18 Centiloid=94.67 x SUVr_NAV – 
98.72 



 

 



 
 

 

 
Conclusions: We demonstrate the strong performance of QyScore®’s fully-automated amyloid-PET 
pipeline for analysing multiple amyloid-PET compounds (11C-PiB and 18F) and validated conversion to the 
standardized Centiloid scale suitable for multi-site clinical trials.
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Aims: This study aimed to investigate the earliest change in cerebral blood flow (CBF) in preclinical 
Alzheimer's disease using early-phase ¹⁸ F-florbetaben (FBB) PET scans. Additionally, the relationship 
between CBF and β-amyloid (Aβ) burden, measured by delayed-phase FBB PET scans, was examined in 
cognitively normal (CN) subjects. 
Methods: A total of thirty-six subjects, including 19 with Aβ-negative normal cognition (AβNC) and 17 
with Aβ-positive NC (Aβ+NC) were enrolled. A dynamic PET scan was obtained in the early phase (0-10 
min, eFBB) and delayed phase (90-110 min, dFBB), which were then averaged into a single frame, 
respectively. In addition to the averaged eFBB, an R1 parametric map was calculated from the eFBB 
scan based on a simplified reference tissue model (SRTM). Between-group regional and voxel-based 
analyses of the images were performed. Correlations between eFBB PET-derived CBF proxies and dFBB 
PET-derived Aβ burden were analyzed. 
Results: The eFBB revealed hyper-perfusion in the superior frontal, mid frontal, and postcentral cortices 
(p < 0.005). R1 revealed hyper-perfusion in the precentral, superior motor, paracentral lobule, postcentral, 
cuneus, superior occipital, and superior temporal pole cortices (p < 0.005). There was a significant 
positive correlation between R1 and dFBB in the frontal (rho = 0.373, p = 0.025), posterior cingulate and 
precuneus (rho = 0.409, p = 0.013), and lateral parietal (rho = 0.388, p = 0.020) cortices. 
Conclusions: To our knowledge, this is the first study to utilize a dual-phase FBB PET protocol for 
investigating preclinical AD. The results reveal an increase of CBF and positive correlation between CBF 
and amyloid pathology. These findings may indicate a potential compensatory hemodynamic mechanism 
that offers protection against pathology during the very early stages of AD.
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Aims: The amyloid positron emission tomography (PET) tracer Neuraceq® (florbetaben F18) obtained 
approval in Europe and the US in 2014 following a histopathology study. This abstract presents integrated 
real-world evidence gathered recently, including outcomes from two post-authorization safety studies 
(PASS) conducted within the EU. 
Methods: The data encompass three key aspects: first, evaluating the efficacy of the approved visual 
assessment method in the routine clinical practice (PASS1 study, EUPAS12145); second, elucidating 
prescribing patterns of Neuraceq® in routine clinical practice (PASS2, EUPAS13366); and third 
presenting quantification results of an extended dataset to underscore reliability and the additional value 
of quantification. 
Results: The PASS1 results confirmed that both experts and naïve readers comprehend SmPC risk-
minimization measures, accurately assess Neuraceq® PET scans, and maintain these abilities over time 
(correct assessments: 96% at baseline and 92% at 6 months follow-up). The PASS2 results revealed that 
the majority of referring physicians adhered to SmPC specifications in all aspects of their practice, i.e. of 
the evaluated 126 patient reports only 4 patients (3.2%) were categorized “off-label”. Quantitative 
methods, employing both CE-marked software and widely available processing tools, consistently 
demonstrated robust and homogeneous performance, offering valuable support for visual assessments. 
Conclusions: Since its approval, Neuraceq® has undergone additional validation across diverse settings 
in the US and Europe, with effective and enduring reader training, robust quantification for image 
interpretation, and alignment with clinical selection practices. The presented data are in line with results 
presented from larger real-world studies, such as AMYPAD, IDEAS, ABIDE or NEUUS. Neuraceq® PET 
imaging significantly contributed to the advancement of AD drug development and is now primed for use 
in the forthcoming era of approved disease-modifying AD drugs.
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Aims: The Centiloid scale was introduced to standardize the quantification of β-amyloid PET tracers in 
Alzheimer's disease. However, the original method requires technical expertise and manual parameter 
calibration. An automated Centiloid scale that process results within 5 minutes is currently accessible, 
and we aimed to validate the feasibility of the automated Centiloid scale in comparison to the original 
method employed in the Centiloid Project. 
Methods: We used 286 participants who underwent amyloid PET (11C-PiB, 18F-Florbetaben, 18F-
Flutemetamol, 18F-Florbetapir, and 18F-NAV4694) and 3D T1-weighted MRI scans obtained from GAAIN 
dataset (https://www.gaain.org/centiloid-project). We processed the SUVR calculation using SCALE PET 
(Neurophet Inc.) in global cortical regions (frontal, lateral parietal, lateral temporal, cingulate cortices, and 
striatal regions) with the cerebellum as the reference. Results were then converted to the Centiloid scale 
by PiB SUVR translation and compared to the original method using MATLAB R2018a (SPM12). 
Results: Our results showed a strong correlation with the original method (slope = 1.00, intercept = 0.02 
R2 = 0.99). Individual tracers showed varying slopes when comparing their SUVR values to PiB SUVR. 
Notably, 18F-NAV4694 showed a slope closest to 1.0 (0.997), while 18F-Florbetapir showed a more distant 
value (0.51). After converting SUVR to the Centiloid scale, most tracers displayed high R2 values (0.89 to 
0.99), slopes (1.00 to 1.07), and intercepts (0.14 to 2.52) when compared to the original Centiloid scales. 
Except for 18F-Florbetapir, which had a large intercept (2.52), other tracers affirmed their suitability as 
Centiloid scales by showing intercept below 2.0 (18F-Florbetaben: 0.46, 11C-PiB: 0.82, 18F-Flutemetamol: 
1.07, 18F-NAV4694: 1.90). 
Conclusions: The automated Centiloid scale has been validated for its applicability in comparison to the 
original method with various amyloid tracers, providing time-saving benefits and accessibility for various 
users.



 
Shift 1 - 0193 

DYNAMIC RECONFIGURATION OF METABOLIC BRAIN CONNECTIVITY DURING PROGRESSION 
FROM MCI TO ALZHEIMER’S DISEASE DEMENTIA 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.D. IMAGING, 
BIOMARKERS, DIAGNOSTICS: PET - THEME G: HUNTINGTON'S AND OTHER 
NEURODEGENERATIVE DISEASES / GLUCOSE 

Silvia Paola Caminiti1, Alice Galli2, Arianna Sala3, Marianna Inglese4, Luca Presotto5, Cristina 
Tassorelli6, Daniela Perani7 
1University of Pavia, Department Of Brain And Behavioral Sciences, Pavia, Italy, 2University of Brescia, 
Neurology Unit, Department Of Clinical And Experimental Sciences, Brescia, Italy, 3Giga Coma Group, 
University Of Liege, Liege, Belgium, 4Department of Biomedicine and Prevention, University Of Rome Tor 
Vergata, Rome, Italy, 5Università degli Studi Milano-Bicocca, Dipartimento Di Fisica "giuseppe Occhialini", 
Milano, Italy, 6University of Pavia, Department of Brain and Behavioral Sciences, Irccs Mondino 
Foundation, Pavia, Italy, 7Vita-Salute San Raffaele University, Division Of Neuroscience, Milano, Italy 

Aims: To investigate brain connectivity reconfigurations along the progression from mild cognitive 
impairment (MCI) to Alzheimer’s disease (AD) dementia, using a unique longitudinal design based on 
metabolic information provided by FDG-PET at three time points. 
Methods: We longitudinally analyzed the FDG-PET images of patients with AD according to ATN-
classification in the stages of MCI (AD-MCI, N=31), mild dementia (mild-AD, N=31) and full-blown 
dementia (AD-D, N=20). A group of age/sex-matched healthy controls (HC) was longitudinally evaluated 
for comparison. We evaluated between-group metabolic connectivity changes at each time point by 
applying a z-test to the correlation coefficients. Extent of connectivity changes for each region was 
quantified trhough summary indices indicating hypo and hyperconnectivity. The obtained indices also 
served as input for a k-means (KM) cluster analysis: KM1)each time point was considered individually to 
assess the specific hallmark of the disease stage; KM2)three time points analyzed as a single event, to 
exploit the patterns of connectivity reconfiguration in the AD course. 
Results: In AD-MCI, fewer alterations observed compared to mild-AD and AD-D stages. KM1)At AD-MCI 
stage, "alteration cluster" encompassed subcortical and limbic regions, occipito-parietal cortices, and 
cerebellum. In mild-AD and AD-D stages, this cluster predominantly involved occipito-parietal cortices and 
the cerebellum. KM2)Four clusters emerged: Cluster1)Including frontal cortex, insula, and basal ganglia 
nodes, remained unaffected throughout disease; Cluster2)Prevalent hyperconnectivity in cortical occipito-
temporo-parietal nodes; Cluster3)Prevalent hypoconnectivity in subcortical and limbic regions; 
Cluster4)Featured both hypo and hyperconnectivity in the precuneus throughout disease course. 
Conclusions: The current study describes metabolic connectivity changes along the disease course from 
prodromal to full-blown dementia. Connectivity alterations started from subcortical and AD-prototypical 
cortical regions. Then, connectivity changes mostly involved cortical associative regions and cerebellum. 
The precuneus represents a mediator between hyperconnected and hypoconnected hubs.
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Aims: This work aims to evaluate cortical glucose metabolism in a novel, double-transgenic mouse model 
of familial Alzheimer’s disease (FAD) and cerebral autosomal dominant arteriopathy with subcortical 
infarcts and leukoencephalopathy (CADASIL). The mouse model, referred to as 5xFAD/Notch3C456R, 
was created by crossing the well-characterized 5xFAD mouse with a knock-in mouse harboring the 
CADASIL-causing C456R mutation in Notch3, to evaluate the contributions of vascular pathology to AD 
onset and progression. 
Methods: 18F-FDG was delivered to awake mice via a tail vein injection, with an average dose of 18.5 
MBq. The mice were fasted for a minimum of 2 hours prior to 18F-FDG administration. PET and CT 
acquisitions were completed after a 30-minute 18F-FDG circulation period using a Bruker Si78 
instrument. Static datasets were analyzed for standard uptake values relative to the brainstem (SUVr) 
and corrected for glucose levels (SUVglc). Statistical tests performed include unpaired t-test and 1-way 
ANOVA using GraphPad Prism 9. 
Results: Blood glucose levels taken prior to ligand injection showed an age-dependent decrease in WT 
mice. 12-month-old 5xFAD/Notch3C456R mice presented decreased baseline blood glucose levels and 
lower whole-brain SUVglc values than age-matched WT controls. ROI analysis revealed the following 
regions in 5xFAD/Notch3C456R mice exhibited decreased SUVglc levels: Striatum, Cortex, 
Hippocampus, Thalamus, Cerebellum, Basal Forebrain Septum, Amygdala, Central Gray Matter, 
Olfactory Bulb, Midbrain, Superior & Inferior Colliculi. 
Conclusions: Decreased 18F-FDG uptake across cortical brain regions of 5xFAD/Notch3C456R mice 
provides evidence of cortical glucose metabolism disruption in a novel double-transgenic mouse model of 
Alzheimer’s Disease with CADASIL Notch3C456R mutations, suggesting that vascular pathology 
contributes to the etiology and disease progression in AD. We are currently preforming western blot 
analysis to describe changes in expression of glucose transporter proteins such as GLUT-1,3,4 due to 
Notch3C456R mutation.
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Aims: The main clinical symptom of Alzheimer's disease (AD) is cognitive impairment, and it is well-
known that this cognitive dysfunction is closely related to the prevalence of psychotic symptoms. In 
addition, the glutamate system in the central nervous system plays an important role in learning and 
memory. To date, however, studies on the effects of anti-psychotic drugs on the glutamate system have 
been limited. The aim of the current study is to investigate the effect of aripiprazole on the glutamate 
system in an AD animal model using functional molecular imaging. 
Methods: In this study, the transgenic 5xFAD mice were used as an AD animal model. At the age of 5 
months, the female mice were classified into a wild-type, a vehicle control group, and an aripiprazole-
treated group (n = 6 for each group). In addition, from 5 months to 7 months of age, the aripiprazole-
treated group administered aripiprazole intraperitoneally at a dose of 1 mg/kg every day, and the vehicle 
group administered only solvents. At 8 months of age, glutamate PET images were acquired using a 
specific radiotracer for a metabotropic glutamate receptor 5 (mGlur5). 
Results: A vehicle-treated 5xFAD mice showed a 19-20% reduction of brain uptakes compared to the 
wild-type group. However, the aripiprazole-treated 5xFAD group displayed 11-13% lowered brain uptake 
values compared to the wild-type. The available mGluR5 binding was 7-8% higher in the aripiprazole-
treated 5xFAD group than that in the vehicle-treated group. In the immunohistochemistry experiments, 
aripiprazole administration resulted in decreased mGluR5 damage in the hippocampus compared to that 
in the vehicle group.

 
Conclusions: From this study, we demonstrated that the administration of aripiprazole plays a role in 
preventing glutamate damage.
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Aims: Alzheimer's disease (AD) is a representative senile neurodegenerative disease and its prevalence 
is gradually increasing. Many researchers have used animal models to elucidate the pathophysiology of 
AD, but there are still few animal models in vivo that reflect the progress of AD in clinical practice in a 
non-invasive way. Therefore, the aim of the present study is to examine neuronal changes in vivo using 
various AD animal models. 
Methods: In this study, the various transgenic AD mice models, including APP/PS1(female, n = 2), 3xTg 
(female, n = 3), P301L (female, n =4), and age-matched wild-type mice (female, n = 3) were used for 
positron emission tomography (PET) studies. At 17 months of age, neuroPET studies were formed using 
[18F]FDG, [18F]FPEB, and [18F]Av-1451 for evaluation of glucose metabolism, glutamate system, and 
tau pathology, respectively. 
Results: In glucose PET, brain uptakes in APP/PS1 mice decreased from 15.6 to 35% compared to wild-
type groups, 3xTg and P301L mice showed 9.3 to 26.8%, and 2.9 to 15.8% reduced uptakes, 
respectively. In glutamate PET, brain uptakes in APP/PS1 mice decreased by 31-42% compared to the 
wild-type group, and the uptakes in 3xTg mice were increased by 52-54%. However, the uptakes in 
P301L mice showed similar to wild-type (0.9-2.8% decrement compared to wild-type). In tau PET, there 
was no significant difference between the transgenic mice and the wild-type group (APP/PS1: 6.7% 
increment, 3xTg: 12% decrement, and P301L: 2.6% increment compared to wild-type group).

 
Conclusions: From this study, we demonstrated AD animal models showed overall hypometabolism in 
glucose PET, but glutamate PET showed different uptake patterns depending on the group, and tau PET 
showed no significant difference from wild-type.
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Aims: To investigate the efficacy of US-guided dry needling in managing vertigo symptoms associated 
with musculoskeletal issues following skull trauma. To explore the neurophysiological responses and 
potential mechanisms of action of US-guided dry needling in treating vertigo. To emphasize the 
importance of careful assessment and multidisciplinary collaboration in tailoring treatment for combat 
patients with skull trauma. 
Methods: Case Diagnosis: A 30-year-old male combat patient with a history of skull trauma presenting 
with vertigo and neck pain. Ultrasound diagnosis revealing multiple trigger points in the neck and 
shoulders. Application of US-guided dry needling to suboccipital muscles, including m. rectus capitis post 
major and m. obliquus capitis inf., with one needle incidentally touching the dura mater. Assessment of 
extralong needle grasp pattern and referred pain in the occipital area. 
Results: Immediate relief from vertigo symptoms and elimination of neck pain observed after US-guided 
dry needling. The technique's effectiveness attributed to its impact on trigger points and specific 
neurophysiological responses. Caution emphasized due to the complexity of the procedure, necessitating 
expertise and careful patient evaluation, particularly in combat patients with skull trauma. 
Conclusions: US-guided dry needling demonstrates promise as a potential intervention for managing 
vertigo associated with musculoskeletal issues post-skull trauma. The technique's efficacy may be linked 
to its influence on trigger points and neurophysiological responses. In cases involving intracranial 
needling, only experienced practitioners should perform the procedure, with thorough patient assessment 
to ensure safety and suitability. A multidisciplinary approach is essential for tailoring individualized 
management plans, thereby enhancing treatment outcomes.
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Aims: Neurodegenerative disorders, marked by the accumulation of pathological proteins in the brain, 
often lead to cognitive impairment and disability. Accurate diagnosis of cognitive decline and functional 
independence in these conditions poses clinical challenges. White matter, housing vital neural circuits 
and glial cells, can sustain damage, resulting in clinical symptoms that affect daily life independence. 
Recent advances in imaging have made brain MRI and amyloid PET examinations more accessible. 
While these tests traditionally focused on grey matter, this study highlights the significance and potential 
of white matter in neurodegenerative disease diagnosis. 
Methods: This study examined data from 455 participants in the Biobank Innovations for Chronic 
Cerebrovascular Disease with Alzheimer’s Disease Study (BICWALZS), encompassing individuals with 
subjective cognitive decline (SCD), mild cognitive impairment (MCI), Alzheimer's disease (AD), and 
vascular dementia (VD). The dataset was categorized into two groups: cognitive impairment (SCD vs. 
MCI, AD, VD), which involves individuals experiencing cognitive deficits, and functional disability (SCD, 
MCI vs. AD, VD), which pertains to individuals facing limitations in their daily functioning. Amyloid PET 
and MRI data were collected, and white matter information from these scans was integrated to create an 
ensemble dataset. 
Results: The classification was performed using a support vector machine (SVM) on multimodal 
datasets, which included T2-FLAIR, amyloid PET, and ensemble data. The ensemble model achieved 
significantly higher accuracy in classifying cognitive impairment (89.25%) compared to individual T2-
FLAIR (85.29%) and amyloid PET models (84.20%). In the classification of functional disability, the 
ensemble model (77.58%) outperformed T2-FLAIR (70.77%) and amyloid PET models (73.17%), with no 
significant difference between T2-FLAIR and amyloid PET models. 
Conclusions: This study showcases the potential of white matter data to enhance diagnostic accuracy in 
neurodegenerative diseases.
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Aims: Neuroinflammation appears to participate in the Alzheimer’s disease (AD) pathogenesis, but the 
temporal course of neuroinflammation across the disease stages remains unclear. In this 5-year follow-up 
study we aimed to evaluate if neuroinflammation predicts Aβ accumulation by examining dementia-free 
elderly individuals at baseline and at follow-up using [11C]PBR28 positron emission tomography (PET) 
scans for TSPO availability (neuroinflammation) and [11C] Pittsburgh compound B ([11C]PiB)-PET scans 
for beta-amyloid (Aβ) accumulation. 
Methods: We examined 40 volunteers (median age at follow-up 74.2, 55% women, 50% APOEε4 
carriers) in 2014-2016 and 2019-2021 with [11C]PBR28 and [11C]PiB PET. [11C]PBR28 and [11C]PiB 
binding was quantified for a cortical composite region-of-interest using standardized uptake value ratio 
(SUVR) with respect to cerebellar cortex. We employed a linear regression model adjusted to age, sex 
and TSPO genotype to examine associations between [11C]PBR28 binding and [11C]PiB binding at 
baseline and follow-up. Associations were further evaluated based on baseline Aβ-positivity (cut-off for 
positivity [11C]PiB SUVR = 1.5). 
Results: In the model adjusted for age, sex and TSPO genotype, baseline [11C]PBR28 did not predict 
follow-up [11C]PiB binding (β=-0.59, p=0.72), and baseline Aβ status did not modify this association 
(β=1.01, p=0.23 for Aβ-negative; slope=3.85, p=0.072 for Aβ-positive). However, in cross-sectional 
analyses with Aβ-negative individuals, [11C]PBR28 binding was associated with Aβ accumulation both at 
baseline (β=1.43, p=0.018) and at follow-up (β=0.68, p=0.032). 
Conclusions: Neuroinflammation measured with [11C]PBR28 PET showed no association with Aβ 
accumulation in prospective design. However, concurrent assessment revealed an association between 
neuroinflammation and amyloid accumulation at both timepoints in the participants who were still amyloid 
negative. Our results suggest that neuroinflammation might be important in the earliest phases of Aβ 
accumulation. However, baseline neuroinflammation does not predict Aβ accumulation during a 5-year 
follow-up.
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Aims: The Oxford Brain Health Clinic (BHC) has seen over 200 NHS memory clinic patients. In addition 
to high-quality cognitive and lifestyle assessments and opportunities for research participation, patients 
receive a clinical MRI scan (T1-weighted, T2-FLAIR, and SWI) and can consent to additional research 
scans (dMRI, rfMRI, and ASL) aligned to the UK Biobank. We aimed to automatically extract imaging-
derived phenotypes (IDPs) and explore associations with cognition and diagnoses in this real-world 
memory clinic population. 
Methods: Scans from 213 BHC patients, 122 of whom completed all additional research scans, were 
processed using the UK Biobank pipeline with previously described modifications and supplementary 
quality control. Using the ACE-III, cognition was assessed across the following domains: memory, 
attention, language, verbal fluency, and visuospatial abilities. We performed regression analyses to test 
associations of IDPs with cognitive scores (N=203) and subsequent diagnoses (dementia, MCI, no 
dementia-related diagnosis; N=184). Results were controlled for age, sex, head size, and corrected for 
multiple comparisons. 
Results: Out of 4100 IDPs of interest, 47 and 49 IDPs significantly associated with ACE-III scores and 
diagnoses, respectively (Benjamini-Yekutieli correction; Figures 1-2). While many associations align with 
known dementia-related atrophy patterns, others are less well-established. Memory sub-scores 
associated with 52 IDPs including many temporal lobe volumes, while visuospatial sub-scores associated 
with 10 IDPs mainly clustered in the occipital and parietal lobules. Language sub-scores associated with 
16 IDPs, 13 of which were left-localised. Fig1: Associations between IDPs and ACE-III total 
scores. 



 

 Fig2: Associations between IDPs and 
diagnoses. 

 
Conclusions: By using an unselected memory clinic population, this work provides real-world validation 
of associations well-established in research, while also supporting specific patterns of changes 
associated with cognitive domains. This represents a key step towards integrating research-quality 
imaging in memory clinics.
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Aims: We explored the role of brain MRI for diagnosis and screening eligibility to receive monoclonal 
antibodies in a real-world UK memory clinic population from the Oxford Brain Health Clinic (BHC). 
Methods: 237 people referred to the BHC (O’Donoghue et al., 2023 BMJOpen) received a 3T brain MRI 
scan which was reported using a standardised template (Griffanti et al., 2022 Neuroimage:Clinical). 
Information about diagnosis was obtained after the memory clinic appointment. Psychiatrists were asked 
to report on their confidence in diagnosis (0-5 scale, consensus of 2 clinicians) on a subset of 12 BHC 
patients (receiving advanced assessments including MRI) and 14 patients seen in memory clinic but who 
did not attend the BHC. From the MRI report, we extracted the type and amount of brain anomalies that 
would meet an exclusion criterion for Lecanemab or Aducanumab, according to published Appropriate 
Use Recommendations. 
Results: Out of the 237 consecutive patients, 95 (40%) were diagnosed with MCI or mild AD (IC10 codes 
F06.7, F00.0, F00.1 or F00.9 and ACE-III 60-100). Psychiatrists reported increased confidence in 
diagnosis for BHC patients (average score 4.04 vs 3.29 for non-BHC patients) and an evaluation on a 
bigger sample is currently ongoing. 22 MCI/mild AD patients (23%) had one or more brain anomalies that 
would make them ineligible for Lecanemab or Aducanumab (N=3 with more than 4 microhemorrhages; 
N=10 periventricular or deep Fazekas score greater than 3; N=9 infarcts; N=1 hemorrhage; N=2 
superficial siderosis or hemosiderin deposit; N=1 meningioma). 
Conclusions: MRI performed in the memory clinic diagnostic pathway and reported using a standard 
template can increase confidence in diagnosis and be used for screening eligibility for monoclonal 
antibodies, potentially saving around 20% of amyloid investigations (PET or CSF).
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Aims: The aim of this study was to investigate binding of a variety of thiophene-based ligands to amyloid-
β (Aβ) deposits in Alzheimer´s disease (AD), as well as to α-synuclein (α-syn) inclusions in α-
synucleinopathies. 
Methods: For Aβ, cases of sporadic and inherited AD were included. For this study, inherited AD 
consisted of mutation carriers of the APP or PSEN1 genes; α-synucleionopathies consisted of 
Parkinson’s disease (PD) or multiple system atrophy (MSA). Brain tissue sections from each case were 
stained with combinations of thiophene-based ligands such as HS-276 and LL-1. The ligand staining 
patterns were compared using hyperspectral imaging and ligand specificity was confirmed by 
immunohistochemistry. 
Results: When applying different dual staining protocols with specific thiophene-based ligands, distinct 
staining patterns of Aβ deposits were revealed for sporadic versus inherited AD. For example, with a 
combination of ligands HS-276 and LL-1, HS-276 was most prominent in sporadic AD, whereas LL-1 was 
most prominent in an APP E693G case. In addition, within the group of inherited AD, a difference in 
ligand staining could be seen. Differential staining patterns were also observed in the analysis of α-syn 
inclusions in PD versus MSA. 
Conclusions: Dual staining protocols with different thiophene-based ligands allow a more precise 
differentiation of Aβ deposits in sporadic and inherited AD, as well as α-syn inclusions in PD and MSA. 
This study also highlights the importance of having a toolbox of ligands to enable detection and 
differentiation of the entire spectrum of disease-associated Aβ or α-syn pathologies. Hence, a variety of 
ligands is probably essential for an early and accurate diagnosis of different types of AD and α-
synucleinopathies, as well as for monitoring disease progression and evaluating potential treatment 
strategies for these diseases.
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Aims: We aimed to i) assess differences in blood and imaging biomarkers of neurodegeneration among 
cognitively unimpaired APOE ε4 homozygotes, heterozygotes, and non-carriers and ii) to determine how 
different cerebral pathologies (Aβ deposition, medial temporal atrophy, and cerebrovascular pathology) 
contribute to blood biomarker concentrations. 
Methods: Sixty APOE ε4 homozygotes (n = 19), heterozygotes (n = 21), and non-carriers (n = 20) 
ranging from 60–75 years, were recruited. Participants underwent Aβ-PET ([11C]PiB), structural brain 
MRI, and blood sampling for measuring neurofilament light chain (NfL), total tau (t-tau), N-terminal tau 
fragments (NTA-tau) and glial fibrillary acidic protein (GFAP). [11C]PiB standardized uptake value ratio 
was calculated for different brain regions. MRI images were analysed for regional volumes, atrophy 
scores, and volumes of white matter hyperintensities. Differences in biomarker levels and associations 
between blood and imaging biomarkers were tested using uni- and multivariable linear models. 
Results: NfL concentration was increased in APOE ε4 homozygotes compared with non-carriers (mean 
21.4 pg/ml vs. 15.5 pg/ml, p = 0.013), whereas other blood biomarkers did not differ between the groups 
(p > 0.077 for all). Hippocampal volume was decreased in APOE ε4 homozygotes compared with non-
carriers (6.71 ml vs. 7.2 ml, p = 0.029). In the whole sample, blood biomarker levels were differently 
predicted by the cerebral pathologies; NfL concentration was associated with cerebrovascular pathology 
and medial temporal atrophy, NTA-tau associated with medial temporal atrophy. GFAP showed 
significant association with both medial temporal atrophy and Aβ pathology. T-tau concentration did not 
associate with any of the measured pathologies. 
Conclusions: Only increased NfL concentrations and decreased hippocampal volume was observed in 
cognitively unimpaired APOEε4 homozygotes compared to non-carriers. In the whole population the 
blood biomarkers were affected in distinct ways by different pathologies.
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Aims: In the last decade, biomarker research in the field of Alzheimer’s Disease(AD)using body fluids has 
moved toward the blood-based biomarker concept to ease sample handling decrease cost and facilitate 
disease management.In this regard, measurements of AD biomarkers in urine matrix would be even more 
patient-friendly practical,and cost-effective.Therefore we aimed to profile Aβ40Aβ42 GFAP NfL and p-
tau231 in the paired spot urine and plasma samples of AD patients along the AD continuum in a proof-of-
concept approach. 
Methods: We included 634 longitudinally collected urine samples from the TRIAD,which was 
representative of the AD continuum.All paired plasma and urine samples were measured for Aβ42 Aβ40 
GFAP and NfL with a commercial Simoa N4PE kit and p-tau231 using in-house Simoa technology at the 
University of Gothenburg.Plasma and urine creatinine and urine albumin concentrations were determined 
using a Cobas c501.Glomerular barrier function was assessed based on albumin-creatinine ratio(ACR) 
and eGFR calculation. 
Results: 



 



 

 The quantitative measurability of urine biomarkers(n,%),respectively,were Aβ40(623 98.26%)Aβ42(611 
96.37%)GFAP(618 97.47%)NfL(521 82.17%)p-tau231(626 98.73%).The median absolute concentrations 
of biomarkers in plasma samples were significantly higher than urine concentrations,except for p-tau231 
which was higher in urine(Figure1).Across groups along the ADcontinuum only urine Aβ42/40 was 
significantly higher in young participants(Figure2). 
Conclusions: In contrast to few publications a large percentage of five investigated AD blood biomarkers 
were detectable in the urine matrix.While urine biomarkers correlated between themselves we found no 
significant change of AD markers in urine across the ADcontinuum.We also did not find a relationship 
between plasma and urine in patients with impaired glomerular barrier.As a result of this study urine 
seems not to be a reliable matrix for the determination of AD pathology.However the wide range of values 
of such biomarkers in urine warrants further investigate for mechanistic understanding.
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Aims: Despite intense research efforts over the past decades, the exact causes underlying AD is 
unknown and there is still no effective treatment or cure. In order to develop AD therapies, we need 
reliable and non-invasive biomarkers for diagnosis and disease progression. Therefore, it is crucial to 
investigate underlying pathophysiological mechanisms. The role of exosomes, a subgroup of extracellular 
vesicles, has recently gained a lot of attention for their potential as diagnostic biomarkers. Most cells in 
the body release exosomes, which are important for maintaining cell homeostasis and in cell-to-cell 
communication. We are interested in cytoplasmic (y) RNA, that are found enriched in exosomes. The fact 
that yRNAs are found in higher levels in exosomes suggest a highly selective packaging process. Our 
main hypothesis is that AD has a specific exosomal yRNA profile that can be used as biomarker. Further, 
we hypothesize that EndoV is instrumental for exosomal packaging of yRNAs and is involved in 
regulating inflammation. 
Methods: Blood plasma will be collected from wildtype, AD mice (5XFAD), EndoV-/- and 5XFAD/EndoV-

/- mice at different timepoints before (1-month- old) and during (2.5-, 4.5- and 9-month-old) the 
progression of AD. Exosomes will be isolated using size exclusion chromatography columns and 
exosomal yRNA levels and fragmentation will be analyzed with RT-qPCR. Neuronal and glial markers will 
be used to analyze brain tissue for neurodegeneration and inflammation. 
Results: Previous work from our group has shown that yRNA bind to the human ribonuclease 
Endonuclease V (EndoV) and that deletion of EndoV in mice leads to milder disease in three different 
disease models. 
Conclusions: We expect to generate new knowledge about AD and to our knowledge this is the first time 
yRNAs and EndoV in AD will be studied.
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Aims: To define whether a quantitative assessment of amyloid (A+) and tau (T+) cerebrospinal fluid 
(CSF) biomarkers can predict Alzheimer’s (AD) phenotype and severity. To assess the effect of Lewy 
body (LB) co-pathology on AD presentation. 
Methods: We evaluated 420 consecutive subjects with documented cognitive decline and CSF profile 
A+/T+ (Aβ42/40 ratio <0.68; phospho-tau181 >57 pg/ml). Participants were stratified twice in tertile 
groups according to Aβ42/40 ratio and phospho-tau values. Additionally, all cases were tested for the 
alpha-synuclein seeding activity by the real-time-quaking induced conversion assay in the CSF. 
Results: CSF phospho-tau181 and Aβ42/40 ratio were negatively correlated (rho=-0.489). Higher 
phospho-tau181 levels were associated with younger age at onset (highest tertile 67.4±8.5 vs. lowest 
71.0±9.3 years, p=0.0004; onset <65 years 48.9% vs. 29.8%, p=0.001), higher CSF total-tau (1049 [871-
1334] vs. 466 [412-563] pg/ml, p<0.0001) and NfL (1513 [1140-1871] vs. 1039 [798-1700] pg/ml, 
p=0.003) levels, and a trend toward lower MMSE scores (19.8±6.4 vs. 21.4±5.7). By contrast, no 
significant differences were detected by comparing A+ tertiles. NfL levels in CSF and plasma, but not 
phospho-tau181, were significantly correlated (rho=0.514). LB co-pathology was found in 17.8% of 
patients; it was associated with a higher frequency of at least one clinical core feature of dementia with 
LB (28.6% vs. 12.5%, p<0.001), later onset (>65 years, 70.4% vs. 58.4%, p=0.04) and older age at CSF 
collection (71.2±9.4 vs. 68.9±9.0 years, p=0.03). 
Conclusions: Higher CSF phospho-tau181 but no lower Aβ42/40 ratio levels are associated with a more 
severe AD phenotype, because of the younger age at onset, the worse performance at 
neuropsychological testing, and the significant increase of CSF biomarkers of neurodegeneration (N+). 
LB co-pathology influences the clinical presentation independently from phospho-tau181 and Aβ42/40 
ratio levels.
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Aims: Day-to-day variability might reveal unstable sleep-wake cycles reflecting neurodegenerative 
processes. Elevated plasma p-tau231 is an early event when correlated with AD post-mortem 
neuropathology, and may increase already at subtle levels of Ab deposition prior to amyloid positivity. We 
evaluated the association between plasma p-tau231 with sleep day-to-day variability. 
Methods: In the PREVENT-AD cohort, 203 dementia-free participants (age:68.3±5.4, 78M) with a 
parental history of sporadic AD were tested with actigraphy, plasma p-tau231 (Simoa) and Aβ42 (LC-MS) 
assays, as well as with longitudinal RBANS cognitive testing for mild cognitive impairment (MCI) 
adjudication. Day-to-day variability (standard deviations in sleep metrics over a week of actigraphy) was 
assessed for sleep midpoint, duration, efficiency, and nighttime activity count. 
Results: Higher plasma p-tau231/Aβ42 was associated with higher day-to-day variability of sleep duration 
and nighttime activity count (b=0.221, FDR p=0.020; b=0.333, FDR p<0.001). These associations were 
still significant when adjusting for body mass index, retirement status, and psychoactive medications. The 
exact same finding was observed when looking at higher plasma p-tau231 alone (and not in a ratio with 
Aβ42) with higher sleep duration variability and nighttime activity count variability (p=0.002; p<0.001). MCI 
converter status significantly interacted with plasma p-tau231/Aβ42 (p=0.037), where higher plasma p-
tau231/Aβ42 was associated with higher sleep duration variability only in those that converted to MCI 
(b=0.662, p<0.001). 
Conclusions: Sleep day-to-day variability was associated with the novel plasma p-tau231 in at-risk 
individuals, suggesting that unstable sleep promotes neurodegeneration or, conversely, that AD 
neuropathology disrupts sleep-wake cycles.
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Aims: Alzheimer’s disease (AD) is the most common form of dementia with the symptoms gradually 
worsening over the years, ultimately leading to death. However, the driving pathological processes occur 
well before the appearance of symptoms. It has been observed that AD patients display signs of systemic 
inflammation, suggesting that it could precede well-established AD hallmarks such as the deposit of Aβ 
plaques and neurofibrillary tangles. Our goal is to characterize changes in gene expression in monocytes 
and lymphocytes isolated from patients' blood at different stages of AD progression and validate potential 
RNA biomarkers for a better AD prognosis and diagnosis. 
Methods: We collected blood from three groups of patients: healthy subjects, Mild Cognitive Impairment 
(MCI) and AD patients n=9 for each group). We purified monocytes and lymphocytes from each sample 
and performed a whole transcriptome analysis by RNA-seq. We established differentially expressed 
genes (DEGs) per cell type of AD patients compared to those of healthy individuals and cross-correlated 
them to identify universal biomarkers across blood cells. 
Results: We observed that the majority of DEGs are mainly involved in chemokine activity and cytokine-
mediated signaling pathways. We further confirmed several RNA biomarkers by quantitative PCR and 
showed that they are often deregulated at pre-clinical stages of the disease (MCI stage). We finally 
confirmed the alteration of these candidates at the protein level, opening the possibility of detecting these 
biomarkers via different diagnostic methodologies. 
Conclusions: Our findings provide evidence that we can detect the pre-clinical stage of AD in blood cells 
using a specific set of RNA biomarkers, highlighting the importance of studying the early immune 
response in neurodegenerative diseases. Blood-based RNA biomarkers have the potential to 
revolutionize AD diagnostic and prognostic.
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Aims: Fully-automated platforms offer standardized and cost-effective plasma biomarker measurements 
for the molecular diagnosis of Alzheimer’s disease (AD). Analyzing the concordance between plasma and 
CSF biomarkers can expedite their clinical implementation. 
Methods: Two independent cohorts (UNIPG and AMS) were included. UNIPG cohort consisted of n=450 
paired CSF/plasma samples with a CSF biomarker profile of A-/T- (n=126), A-/T+ (n=50), A+/T- (n=48), 
and A+/T+ (n=226). This cohort considered subjects belonging to the whole AD continuum, controls, and 
patients affected by other neurodegenerative diseases. AMS cohort was composed of n=40 paired 
CSF/plasma AD samples (A+/T+) and plasma of n=40 controls. Plasma and CSF Aβ1-42, Aβ1-40, and p-
tau181 levels were measured with Lumipulse® assays. For these assays we evaluated analytical 
performance, impact of renal dysfunction and blood-brain-barrier permeability, and diagnostic 
performance. 
Results: High plasma p-tau181 values optimally reflected CSF A+/T+ profile in AD dementia and 
prodromal AD, but not in asymptomatic AD. Plasma Aβ42/40 showed similar sensitivities and specificities 
in all clinical stages, well reflecting the CSF A status. Cutoffs and probability-based classification models 
(Figure 1) for A+ and A+T+ obtained in UNIPG well performed in 



 

AMS.  
Conclusions: Automated plasma Aβ42/40 and p-tau181 assays showed high concordance with CSF AD 
biomarkers. Here we propose cutoff values and algorithms that may allow to bypass CSF collection in 
presence of cognitive deficits and in absence of kidney dysfunction
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Aims: Diagnosing prodromal or demented Alzheimer’s patients relies on cognitive assessments and 
amyloid plaques presence. However, these criteria have demonstrated an high sensitivity but a low 
specificity (Ritchie et al., 2014; Kokkinou et al., 2021; Martinez et al., 2017), leading to up to 25% false 
positives. The aim of this study was to address this specificity limitation. 
Methods: We developed mass spectrometry assays for 81 blood-based biomarkers (45 proteins, 36 
metabolites) identified in AAV-AD rats (Audrain et al, 2018). We analyzed samples from 345 cognitively 
impaired participants (193 MCI, 152 dementia), at blood draw and clinically followed for up to 13 years. 
The participants' diagnoses, either AD or another brain disorder, were clinically determined at their last 
clinical assessments. 82.9% had baseline amyloid data. We developed predictive machine learning (ML) 
models with high specificity for identifying AD participants (including 123 with prodromal AD and 126 with 
AD dementia) within the group of patients with non-AD brain disorders (comprising 96 participants). The 
training dataset (70%) was used to select the biomarkers, trained the algorithm, and set the cutoff, while 
the test dataset (30%) validated the model robustness. 
Results: Combining 19 blood biomarkers and age, the ML model distinguished AD patients (41 
prodromal AD and 43 AD dementia) from non-AD patients (25 individuals) with 92% specificity and 
52.4% sensitivity on the test dataset (AUROC=71.8%, p=0.001). When the ML model was associated 
with the amyloid status, we achieved 100% specificity along with 39.7% sensitivity. 
Conclusions: Our multiomics blood-based biomarkers exhibited an high specificity in identifying AD 
patients within the cognitively impaired population, minimizing false positives. They have the potential to 
not only enable earlier diagnosis but also facilitate swift therapeutic interventions and more effective 
clinical trials monitoring.
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Aims: Lactoferrin is an antimicrobial protein present in saliva and associated with host defense against 
oral pathogens. Salivary lactoferrin plays an important role in regulating the oral microbiota and the 
inflammatory state of the oral mucosa contributing to the maintenance of oral symbiosis. In our previous 
studies, we found that salivary lactoferrin correlates with AD status. Saliva samples from mild cognitive 
impairment (MCI) and Alzheimer’s disease (AD) patients showed decreased levels of lactoferrin when 
compared with controls. Since lactoferrin displayed proteinase inhibitory activity against oral bacteria 
including Porphyromonas gingivalis (P. gingivalis), we propose that low salivary levels of lactoferrin, as 
seen in AD patients, lead P. gingivalis proliferation and subsequently, and infection-mediated 
inflammatory responses. Our study aimed to evaluate components of oral dysbiosis, including P. 
gingivalis-related manifestations, lactoferrin levels, and inflammatory profile, in the saliva of AD patients. 
Methods: We performed a cross-sectional study including patients with (MCI) and AD, comparing with 
healthy controls. Diagnosis was based on detailed clinical assessment, neuropsychological study, 
neuroimaging and amyloid-Positron-Emission Tomography (PET) scan results. Non-stimulated saliva 
samples were collected and processed from all subjects as described previously, and biochemical 
analysis were performed to determine lactoferrin levels, inflammatory profile and gingipain expression. 
Results: As we expected, we found significant reduction in salivary lactoferrin levels in MCI and AD 
patients, as well as in anti-inflammatory cytokines such as IL-1ra, IL-10. On the contrary, pro-
inflammatory cytokines such as IL-6, IL-7, and IL-23 were up expressed in MCI and AD patients. We also 
found reduced levels of SDF-1α, MIP-1β, IP-10 and VEGF in saliva of AD patients compared to healthy 
control subjects. 
Conclusions: Taken together, these finding suggest an inflammatory condition, compatible with oral 
dysbiosis, in the saliva of AD patients.
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Aims: Current diagnostic solutions for neurodegenerative disorders (NDs) are insufficient. We developed 
a novel target enrichment genetic panel, as an aid for early and differential diagnosis of NDs, their 
prognosis and better characterization of these patients, and of target populations enrichment for drug 
development studies. 
Methods: Using multiple genetic disease and proprietary databases, we selected the most relevant 
coding and non-coding gene variants associated with NDs. These variants were used to create a target 
enrichment capture panel, NeuroDeGene, which was used to sequence 963 whole blood samples from 
the ADDIA (NCT03030586) and ADDKIT cohorts using the Illumina NovaSeq 6000 DX platform. The 
genomic data was analyzed with interdependent approaches: polygenic risk score to quantify individual 
susceptibility to disease; unsupervised analysis to stratify and extract patterns from the population; and 
machine learning to predict disease diagnosis. 
Results: Using AD as a case study, we confirm that variants in APOE are amongst those with the 
strongest genetic risk. Interestingly, we identify other variants showing either an increased or decreased 
association with AD. Harnessing the genotyping information from these variants, we are able to cluster 
AD patients subjects into genomic profiles. Finally, our modelling approach allows predicting disease 
group with high performance (AUC ~0.80). 
Conclusions: NeuroDeGene is an innovative precision medicine tool aiming to develop a clinically 
applicable, single risk prediction test for multiple NDs. It provides a panel of genetic variants covering 
many essential genes, but also many non-coding functional regions that are often overlooked. It will prove 
an invaluable tool to aid on the diagnosis of neurodegenerative disorders, prognostic applications and for 
supporting clinical trials in early dementia populations.
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Aims: Aging is the main risk factor for neurodegenerative diseases such as Alzheimer’s disease and 
other dementias (ADOD). Both aging and dementia leave a molecular signature in the plasma proteome. 
Understanding how the Dementia Plasma Proteome (DPP) diverges from the Aging Plasma Proteome 
provides insights in pathological changes in dementia patients, or resilience mechanisms in cognitive 
healthy individuals. 
Methods: Using publicly available datasets such as the Human Protein Atlas, GTEx, and the Aging, 
Dementia and TBI study, we link changes observed in the plasma to age-associated changes in the brain. 
We provide a broad overview and evidence across multiple biological levels using methods such as 
Mendelian Randomization (MR), enrichment analysis, linear modeling and permutation tests. 
Results: We compiled a DPP of 712 proteins shown to be changed in the plasma of ADOD patients with 
their corresponding protein quantitative trait loci (pQTLs). These pQTLs are enriched in brain-related 
phenotypes and phenotypes linked to dementia such as soluble TREM2 levels and lipoprotein levels. MR 
prioritizes proteins enriched with functions related to peripheral inflammation in ADOD. Proteins mostly 
expressed in the brain are shown to reflect a strong cortical signature and are more expressed in brain 
regions known to be vulnerable to ADOD. Permutation tests across brain regions show that DPP genes 
are more subjective to age-associated transcriptional changes than other genes. Comparing 
transcriptomic changes between ADOD patients and non-demented controls indicate both age-associated 
and pathology-associated differences in the brain transcriptome. 
Conclusions: These results contribute to understanding the molecular signature of dementia in blood 
plasma and to the identification of novel biomarkers of brain pathology. Further validation in tissue is 
needed to link results from the DPP to pathology in the brain.
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Aims: To investigate how ageing modifies plasma levels of amyloid beta 42/40 (Aβ42/40), 
phosphorylated tau-181 (p-tau-181), neurofilament light (NfL), and glial fibrillary acidic protein (GFAP) in a 
normative, epidemiologically representative Canadian population and in cognitively healthy seniors over 
80 years of age. 
Methods: Biomarkers were analysed on the Quanterix Simoa HD-X analyzer using Neurology 4-plex E 
and p-tau-181 assays. N=900 Canadian Health Measures Survey plasma specimens were analyzed as a 
normative population. Using smoothed quantile regression, the 5th, 50th and 95th percentiles from ages 3-
79 years were determined. N=480 plasma specimens were analyzed from cognitively healthy Super 
Seniors Study participants with a median age of 88 years old (IQR= 87-90y), who had never been 
diagnosed with dementia, cancer, diabetes, cardiovascular or major pulmonary disease. 
Results: 



 

In the normative population, the 50th percentiles of p-tau-181, NfL, and GFAP increased by 3-4% per 
year and the 95th percentile increased by 4-5% per year between 60-80 years of age. For Aβ42/40, both 
the 5th and 50th percentiles decreased by 1% per year. After age 80, biomarker levels in Super Seniors 
mimicked the levels of normative 79-year-olds. In Super Seniors, 93% of Aβ42/40, 90% of p-tau-181, 
89% of NfL, and 87% of GFAP data points fell within the 5th and 95th percentiles of normative 79-year-
olds. Within this reference range, a higher proportion of Super Seniors fell above the 50th percentile for p-
tau-181 (59%), NfL (78%), and GFAP (75%), or below the 50th percentile for AB42/40 (60%), indicating a 
continuation of the trajectories observed in the normative population. 
Conclusions: Cognitively healthy seniors over 80 years have similar plasma biomarker distributions as 
normative 79-year-olds, indicating that age, regardless of cognitive status, modifies biomarker 
concentrations over the age of 80 years.
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Aims: In humans, neuroinflammation is thought to be a contributing factor to Alzheimer’s Disease. We 
have previously shown that canine aging is linked to several biomarker changes, including age-related 
increases in NfL chain levels in CSF of Beagle dogs and decreases in %Aβ42 with age. The current study 
sought to further characterize inflammatory biomarker changes in the aged dog by investigating whether 
concentrations in CSF and plasma of the cytokines, TNFα, IL-2, IL-6, and IL-8, varied by age and with 
amyloid fluid biomarkers. 
Methods: Concentrations of the biomarkers in CSF and plasma from three age groups of dogs were 
quantified using a commercially available canine multiplex cytokine kit and analyzed by the MESO 
QuickPlex SQ. Data were analyzed using the GraphPad Prism 9 statistical software. 
Results: There was a significant effect of age group on concentrations of IL-2 and IL-6 but no significant 
differences in TNFα and IL-8 levels in CSF. Similar results were found in plasma. Increases in IL-2 and 
IL-6 were negatively correlated with %Aβ42. 
Conclusions: The current results support the hypothesis of increased neuroinflammation in the aged dog 
and suggests that increased inflammatory biomarkers are correlated with increased brain amyloid load. 
Additional studies will need to be conducted to determine how these changes affect cognitive function 
and other clinically relevant biomarker changes previously reported in the aged Beagle dog.
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Aims: Blood-brain barrier (BBB) integrity is crucial for brain homeostasis and maintenance. Aquaporin-4 
(AQP4) has been implicated in BBB maintenance. Therefore, in this pilot study, we investigated the levels 
of cerebrospinal fluid (CSF) AQP4 for assessing BBB integrity. 
Methods: CSF samples were collected from 56 participants (20 [35.71%] female and 36 males [64.28%]; 
mean [SD] age, 71 [10.8] years). Participants were stratified according to their CSF/serum albumin 
concentration ratio (Q-Alb); intact BBB (Q-Alb <9, n = 15), mild BBB damage (Q-Alb 9-14, n = 15), modest 
BBB damage (Q-Alb 14-30, n = 14), and severe BBB damage (Q-Alb >30, n = 12). AD CSF biomarkers 
(p-Tau181, total-Tau, Aβ42/40 ratio) was assessed by LUMIPULSE G1200. AQP4 levels were quantified 
using Cusabio ELISA Kit. Correlation analyses were conducted between AQP4 levels and albumin 
CSF/serum ratios with GraphPad Prism 9 (one-way ANOVA test was performed). 
Results: CSF AQP4 was significantly higher in individuals with severe BBB damage (Fig.1). No 
significant difference between modest and mild BBB damage was observed. A positive correlation 
between AQP4 and Q-Alb (r = 0.6697, P <0,0001) was found, while none with AD and neurodegeneration 
biomarkers was 
observed. 



 

 Figure 1. CSF Aquaporin-4 (AQP4) levels in individuals with severe, modest and mild blood-brain barrier 
damage. 
Conclusions: In this pilot study, we show that CSF AQP4 concentration increases with severity of BBB 
damage. This highlights the potential of AQP4 as a novel biomarker for monitoring BBB integrity. 
Importantly, AQP4 may offer insights into a broader spectrum of neurodegenerative processes 
characterized by BBB dysfunction.
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Aims: Glial fibrillary acidic protein (GFAP) is a cytoskeletal protein expressed in astrocytes. Reactive 
astrogliosis, hallmarked by increased GFAP expression, is part of the pathogenesis of Alzheimer’s 
disease (AD). A set of N- and C-terminal monoclonal antibodies (mAbs) allowed us to build GFAP 
fragment-specific immunoassays that can help to understand the potential value of GFAP N- and C-
terminal fragments in biomarker testing in AD and beyond. Here we report the preliminary clinical 
performance of a previously developed in-house N-terminal GFAP ELISA, and the development of a 
novel immunoassay allowing preliminary detection of C-terminal GFAP fragments. 
Methods: Plasma samples from 50 AD patients (defined by CSF biomarker profile) and 50 healthy 
donors (HD) were tested in duplicate with our N-terminal research prototype ELISA. To develop the C-
terminal GFAP immunoassay, mAb combinations including at least one mAb targeting the C-terminal tail 
were explored in ELISA. Detection of GFAP in brain lysate was evaluated. 
Results: Using the N-terminal ELISA, GFAP concentrations in the AD group (median 623, IQR 420-889 
pg/mL) were found to be significantly higher than in the HD group (median 385, IQR 275-478 pg/mL) 
(Mann-Whitney, p<0.0001) which is in line with published data. An ELISA set-up using C-terminal mAbs 
detected GFAP in AD and HD brain lysates (n=3). 
Conclusions: Our N-terminal ELISA shows clinical value in this exploratory cohort and is therefore 
suitable for further clinical evaluation of GFAP levels in plasma from patients with different pathologies. 
Our C-terminal immunoassay demonstrated successful detection of GFAP in brain lysates and is under 
further development. Finally, analyzing clinical samples in both the N- and C-terminal assay would help to 
gain novel insights into the role of N- and C-terminal GFAP fragments as biomarker.
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Aims: Ultra-sensitive immunoassays allowed the development of blood biomarkers for Alzheimer’s 
disease (AD). However, current methods are often limited by their ability to measure only few analytes 
simultaneously. Here we report the results from the novel nucleic acid linked immunoassay (NULISA) 
platform, which offers attomolar sensitivity and high multiplexing abilities, through which we measured 
and compared 100+ proteins in plasma and CSF of AD patients and controls. 
Methods: The NULISA platform implements a proximity ligation (PL) assay concept using 
oligonucelotides conjugated to antibodies and, through sequential capture and wash steps, it minimizes 
background noise. A PL creates a library of DNA barcodes that can be sequenced and relatively 
quantified on a next-generation sequencer (Fig.1). We utilised the NULISAseq CNS Disease Panel in 
plasma and CSF from 40 patients (n=25 AD; n=15 non-AD) provided by University College London. 
Presence of AD pathology was assessed by CSF Aβ42/40 and p-tau181 on the LUMIPULSE-
G1200. 



 

 
Results: Overall, 114/116 (98.4%) targets in the panel were detectable in plasma and 102/116 (87.9%) in 
CSF. FDR adjusted p-values from linear model analysis demonstrated 12 upregulated and 1 
downregulated protein in CSF of AD patients (Fig.2). In plasma, 3 upregulated targets in AD were 
observed (Fig.3) and further targets were identified with more relaxed statistical thresholds (Fig.3) (e.g., 
BACE-1, BASP1, 
CCL2). 



 



 

 
Conclusions: In this pilot study, the NULISA CNS Disease panel was demonstrated to be a powerful tool 
to profile blood and CSF proteome. In the context of AD, this combines detection of known targets (e.g., 
p-tau217), along with an array of exploratory targets that can all be measured with ultra-high sensitivity. 
This approach will be fundamental in assessing response after anti-amyloid removal therapies and 
exploring novel complementary drug targets for AD.
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Aims: Glial fibrillary acidic protein (GFAP) is a marker of cerebral astrogliosis and occasionally elevated 
in patients with dementia. GFAP in cerebrospinal fluid (CSF), is routinely requested in referrals to 
neurochemistry laboratories; however, its ability to differentiate dementias and diagnostic capability is 
unclear. Our aim was to elucidate this, using two large datasets. 
Methods: First, GFAP data measured since 2015 was retrieved from the database of the Clinical 
Neurochemistry Laboratory at the Sahlgrenska University hospital. We then cross-referenced with the 
Swedish dementia registry (SveDem). Here, information on ten different diagnoses such as early onset 
AD (EAD [<65 years]), late onset AD (LAD [≥65 years]), Parkinson disease with dementia (PDD), 
vascular dementia (VaD) and frontotemporal dementia (FTD), each with specific diagnostic criteria, were 
retrieved. The GFAP data was log10-transformed, followed by an analysis of covariance (ANCOVA) and a 
subsequent post-hoc Tukey’s test, with GFAP as dependent variable, diagnosis as independent variable 
and sex and age as covariates. 
Results: In total, 1912 individuals (mean [SD] age, 71.9 [8.2] years; 52% male), were included. Lower 
log10-transformed GFAP concentrations were seen in PDD (mean [SD], 2.68, [0.28] pg/mL), than in EAD, 
LAD, VaD and FTD; here, mean concentrations of 2.76 (0.24), 2.89 (0.23), 2.88 (0.32) and 2.76 (0.25) 
pg/mL were observed, respectively. In the post hoc analysis, GFAP differentiated VaD from EAD 
(p<0.001). PDD concentrations were significantly different from VaD (p<0.001) and LAD (p<0.001). 
Further, it also differentiated FTD from VaD (p=0.006) and LAD (p=0.001). 
Conclusions: CSF GFAP could on a group level help differentiate VaD from EAD, FTD and PDD. Also, it 
could differentiate PDD from LAD. These results bear potential clinical relevance, where clinicians in 
some uncertain cases could use this marker as a differential tool.
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Aims: Plasma p-tau217 can differentiate Alzheimer's disease (AD) cases with significant brain pathology 
from non-AD cases. In addition, plasma p-tau217 starts to increase earlier than other p-tau variants and 
shows an increase during preclinical AD. Data strongly suggests that while both plasma p-tau181 and p-
tau217 are accurate markers to predict the future development of AD in symptomatic patients with either 
MCI or subjective cognitive decline (SCD), plasma p-tau217 is slightly better for AD diagnosis due to its 
sizable increase in the earlier stage of AD. In this study, we validated the diagnostic accuracy of p-tau217 
in differentiating AD from non-AD pathology. 
Methods: In this study, we conducted diagnostic validation to assess the analytical performance of 
plasma p-tau217 using EDTA plasma samples from individuals with β amyloid PET-positive (n=121) and 
β amyloid PET-negative (n=35) status. Plasma p-tau217 levels were quantified using an innovative 
commercial plasma-based Simoa assay developed by ALZpath, employing an exclusive proprietary 
monoclonal p-tau217 capture antibody. 
Results: The mean plasma p-tau217 levels were 1.25 ± 0.54 ng/L in PET+ cases and 0.49 ± 0.42 ng/L in 
PET-negative cases. ROC analysis demonstrated an AUC of 0.92, with a Youden’s Index of 0.73 pg/mL, 
indicating a specificity of 92.9% and a sensitivity of 86.4%. Notably, when considering an upper limit cut-
off of 0.63 pg/mL, specificity remained at 82% while sensitivity increased to 92.2%. Conversely, 
employing a lower limit cut-off of 0.40 pg/mL resulted in a specificity of 53.6% but a notably higher 
sensitivity of 99%. 
Conclusions: The specific analytic findings of plasma p-tau 217 validation showed good promise. 
However, establishing a potentially practical clinical cut-off for the AD diagnosis, particularly as a clinical 
screening tool, requires further validations through clinical studies conducted within memory clinics.
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Aims: Background & Objective: Plasma biomarkers need of further research to translate them as a 
realistic option in the clinical practice. However, many studies to date have assessed them in research 
cohorts. Here we evaluated the clinical value of plasma pTau181 as a predictive marker of AD dementia 
risk in a real-world memory clinic cohort. 
Methods: Methods: The ACE cohort encompass 1649 patients with subjective cognitive decline (SCD), 
mild cognitive impairment (MCI), AD dementia and other dementias, with paired CSF and plasma 
samples. CSF Aβ42, Aβ40, pTau181 and tTau, and plasma pTau181 were measured using the 
Lumipulse G1200 automatic platform (Fujirebio Inc.). Complete cohort were divided in the Testing cohort 
(n=1000) and Validation cohort (n=649). 
Results: Results: plasma pTau181 significantly correlated (P<0.0001) with CSF pTau181 in MCI, AD 
dementia and other dementias, but not in SCD. Specifically for MCI patients, ROC curve of MCI 
A+T+ vs MCI A-T- showed and AUC=0.8874 and P<0.0001. A cut off value of 1.300 pg/ml exhibited a 
93.6% sensibility and only 8.3% of false negatives in MCI patients. Hazard ratio of survival of conversion 
analysis showed that MCI patients above to this cut off value exhibited a 7.3 higher risk to convert to AD 
dementia than MCI under the cut off value. Validation cohort confirmed these findings. 
Conclusions: Conclusion: plasma pTau181 could be useful as a pre-screening biomarker of MCI 
patients with high risk to progress to dementia. Positive patients will also require a confirmatory test. 
Plasma pTau181 by itself does not present a suitable biomarker for SCD. Another biomarker or a 
combination of biomarkers would be needed to this population. Further studies are need to obtain more 
clinical data and improve the knowledge to finally substitute CSF/PET biomarkers.
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Aims: Ongoing Alzheimer's disease (AD) research has unveiled a promising range of fluid biomarkers 
with diagnostic and prognostic potential. Among these, neuroinflammation biomarkers such as soluble-
Triggering-receptor-expressed-on-myeloid-cells-2 (sTREM2), chitinase-3-like-1-protein (YKL-40), and 
glial-fibrillary-acidic-protein (GFAP) have emerged as promising candidates, which will be soon 
incorporated as "non-specific biomarkers relevant in AD pathogenesis" within the revised NIA-AA criteria. 
This study aims to investigate the role of these biomarkers in predicting cognitive decline in individuals 
with amnestic mild cognitive impairment (aMCI) due to AD. 
Methods: Fifty-nine subjects diagnosed with aMCI due to AD underwent a comprehensive clinical 
evaluation, an extensive neuropsychological assessment, and CSF biomarkers quantification (Aβ42/40 
ratio, p-tau181, t-tau, NfL, sTREM2, YKL-40 and GFAP). After a one-year follow-up, subjects were 
categorized as "fast-decliners" (n=21) or "slow-decliners" (n=38) based on the degree of MMSE score 
reduction. Comparisons between groups and binomial logistic regression models were performed. 
Results: The two groups exhibited no significant differences in terms of age, literacy and MMSE score at 
baseline. When comparing CSF biomarker levels between the cohorts, only concentrations of p-tau181, t-
tau, and YKL-40 were significantly higher in the "fast-decliners" group. Notably, YKL-40 emerged as the 
most robust predictor of MMSE decline after one year in a binomial logistic regression model. 
Conclusions: Our findings confirmed the importance of tauopathy in AD progression and contribute to 
the growing evidence regarding the role of neuroinflammation in AD pathogenesis. YKL-40 was revealed 
as a predictor of cognitive decline since the early stages of AD. Further research should focus on 
validating these findings in larger cohorts, exploring YKL-40's potential role in refining diagnostics, 
prognostics, and treatment, also investigating the therapeutic potential of interventions targeting 
astrocytosis in AD.
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Aims: To determine the ability of plasma amyloid-β (Aβ)42/40, p-tau181, GFAP and NfL to detect Aβ 
pathology in cognitively unimpaired (CU) individuals at risk of AD. 
Methods: Plasma biomarkers were measured using the plasma NTK panel (Roche Diagnostics 
International Ltd, Rotkreuz, Switzerland), a panel of robust prototype assays, in CU participants of the 
ALFA+ study. We studied their differences between AT groups (defined by CSF Aβ42/40 and p-tau181). 
Next, we assessed their performance for detecting Aβ positivity (as defined by CSF Aβ42/40 or amyloid 
PET ) by using ROC analysis. Finally, we simulated how introducing random variability to each biomarker 
value impacted their detection performance. 



 
Results: The study included 403 CU participants (49.3 - 73.6 yo). Among them, 135 (33.5%) were CSF 
amyloid positive (A+). A subset (n=345) also had amyloid PET available (Table 
1). 

 All plasma biomarkers, except for NfL, were significantly different in the A+T- and A+T+ groups 
compared to the A-T- one. However, only p-tau181 and GFAP were significantly increased in a stepwise 
manner from A-T- to A+T+ (Fig. 
1). 



 

 Plasma Aβ42/40 had the highest performance for Aβ positivity discrimination (CSF, AUC: 0.87; PET, 
AUC: 0.90), followed by p-tau181 (CSF, AUC: 0.72; PET, AUC: 0.81). Adding the plasma NTK ApoE4 
measurement, rendered an AUC ranging 0.79-0.81 for p-tau181 and GFAP (Table 2). Plasma Aβ42/40 
was the most sensitive biomarker to the addition of random variability, while the others remained 
moderately stable (Table 2 and Fig. 
2). 

 



 

 
Conclusions: Plasma Aβ42/40 decreased and p-tau181 and GFAP increased in early stages of the 
Alzheimer’s preclinical continuum, namely in CU A+T- individuals. Plasma Aβ42/40 had the best 
performance to detect Aβ pathology but was more sensitive to measurement variability compared to p-
tau181, GFAP and NfL.
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Aims: Detection of Alzheimer's disease (AD) pathophysiology among cognitively unimpaired individuals 
and those in the early stages of the disease continuum remains clinically challenging. Here, we aim to 
explore the diagnostic and prognostic value of plasma p-tau181, p-tau217 and p-tau231 by assessing 
baseline and longitudinal changes in cognition and AD meta-ROI in cognitively normal (CN) individuals 
and in those with mild cognitive impairment (MCI). 
Methods: Participants from the Dementia Disease Initiation multicentre cohort (n=655) comprising CN 
(n=270) or MCI (n=378) cases were included. Area Under Curve (AUC) for the plasma ptau markers were 
determined using CSF Aβ42/40 ratio (<.077) as the standard of truth. Linear mixed models with random 
intercept for subject and random slopes for time were used to determined associations between the 
plasma ptau status (positive/negative) and future cognitive decline (n=555 subjects, 1226 observations 
over time, mean years = 3.41) and MRI AD Meta-ROI (n=377 subjects, 638 observations over time, mean 
years = 2.85). 
Results: Plasma p-tau217 had the best diagnostic performance (AUC: 0.84) among the p-tau 
markers. 



 

 Plasma p-tau217 was the only marker associated with performance in the Consortium to Establish a 
Registry for Alzheimer’s Disease (CERAD) test overtime in CN individuals (b=-0.09, p<0.05). In 
participants with MCI, plasma p-tau217 was associated with performance in CERAD at baseline and 
overtime (b=-0.57, p<0.001 and b=-0.13, p<0.001, 
respectively). 



 

 In the whole cohort, plasma p-tau217 was the only p-tau marker significantly associated with future AD 
meta-ROI atrophy (b=-0.10, 
p<.05). 

 
Conclusions: Plasma p-tau217 can be an easily accessible and efficient way to screen and monitor 
patients with suspected AD pathophysiology. Moreover, p-tau217 associations with future cognitive 
decline and prediction of AD meta-ROI signature changes support its use as a diagnostic and prognostic 
marker in AD.
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Aims: Pre-analytical sample handling can significantly affect the clinical utility of blood-based Alzheimer's disease (AD) biomarkers, and thus affect their 

implementation. The Global Biomarker Standardization Consortium of the Alzheimer's Association has established a standardized operating procedures (SOPs) 

primarily based on amyloid-beta 1-40 (Aβ1-40) and 1-42 (Aβ1-42) assays. We aim to refine these SOPs by extending experimental conditions and evaluating 

additional blood-based biomarkers, including pTau isoforms. 
Methods: We conducted 11 pre-analytical experiments on blood samples of 166 volunteers. Each experiment included a reference condition and 3-4 

experimental conditions (Figure 1). Neurofilament light (NfL), glial fibrillary acidic protein (GFAP), Aβ1-42, Aβ1-40 and phosphorylated Tau (pTau) isoforms were 

measured on Simoa using the Neurology 4-plex E Quanterix, pTau181 Quanterix, and ALZpath pTau 217 assays. Recovery% was calculated by comparing 

experimental condition to their reference condition. Clinically relevant changes were defined as a median recovery change of ±10% or increased measurement 

variation.



 

 
Results: Figure 2 summarizes the results. Primary collection tube types influenced the levels of all biomarkers. Aβ1-42 and Aβ1-40 were sensitive to 

prolonged centrifugation delays, -80°C storage delays, and high levels of hemolysis, resulting in reduced levels. The Aβ1-42/Aβ1-40 ratio partially mitigated these 

effects, except under extreme storage delays conditions (1-2 weeks at RT). pTau isoforms remained generally stable against experimental conditions, though 

pTau217 showed increased measurement variation with tube transfers. NfL and GFAP levels increased with prolonged storage delays at RT, in the fridge or at -



 
20°C, as well as, with sample freeze-thaw 

cycles 

 
Conclusions: Our findings allow refining the established SOP to counteract the impact of pre-analytical sample handling on biomarker measurement 

reliability. Notably, our results highlight the remarkable stability of pTau isoforms, even under extreme pre-analytical conditions.
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Aims: Plasma phosphorylated Tau (pTau181) and amyloid beta (Aβ42/Aβ40) are biomarkers for 
differential and preclinical diagnosis of Alzheimer disease (AD). Measurement of these biomarkers has 
been mostly from non-Hispanic, European individuals . Thus, we evaluated the practicality and 
generalizability of plasma pTau181 and Aβ42/Aβ40 in discriminating AD from cognitively intact (CI) 
individuals in diverse cohorts. 
Methods: Plasma from was isolated, and two aliquots stored at -80°C and others at -20°C. After two, 
four, and six weeks, aliquots were moved from -20°C to -80°C. pTau181 and Aβ42/Aβ40 were measured 
with Simoa chemistry. We performed these assays on 642 African Americans (162 AD, 480 CI), 906 
Puerto Ricans (385 AD, 521 CI), 149 Peruvians (49 AD, 100 CI), and 60 Cubans (26 AD, 34 CI). 
Differences across AD status and diagnostic performance and receiver operator characteristic curves 
were analyzed using logistic regression models. 
Results: After six weeks at -20°C, the average change in pTau181 and Aβ42/Aβ40 across all samples 
was less than 10%. pTau181 was increased in AD compared to CI taking into account all individuals and 
in each cohort. There was no difference in the plasma Aβ42/Aβ40 ratio, however there was a trend 
towards decreasing concentration in AD. pTau181 was more accurate at predicting status than 
Aβ42/Aβ40 ratio, but classification improved when biomarkers were combined. The accuracy varied with 
AUC from 0.845 for African Americans to 0.683 for Peruvians. 
Conclusions: These data suggest that locations lacking infrastructure of -80°C can utilize -20°C 
equipment and maintain biomarker fidelity, allowing for biomarker studies from low- and middle- income 
countries Furthermore, AD plasma biomarkers are generalizable across ancestries. Combining genomic 
and biomarker data will increase understanding of genetic risk and refine clinical diagnoses in individuals 
of diverse ancestries.
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Aims: To compare Alzheimer’s disease (AD) plasma immunoassays within a memory clinic population, 
stratified by age, and understand potential variances. To test a novel commercially available ALZpath 
plasma phosphorylated tau217 (p-tau217) Single Molecule array (Simoa) immunoassay. 
Methods: 96 participants with cognitive complaints were categorized into two groups Alzheimer's disease 
(AD) and non-AD cerebrospinal fluid (CSF) profiles based on their CSF amyloid beta 42 (Aβ42) and 
phosphorylated tau181 (p-tau181) levels and evenly represented across the age ranges of 55-79 years. 
We conducted a direct comparison of seven plasma Single Molecule array (Simoa) Quanterix assays and 
determined their accuracy to discriminate between the two CSF profiles. 
Results: There were 96 participants included in analysis (mean [SD] age, 65.3 [6.6] years; 42 females 
[43.8%]). Plasma p-tau217 (area under the curve [AUC] = 0.972) and the p-tau217/ Aβ42 ratio (area 
under the curve [AUC] = 0.972) provided high accuracy in discriminating between AD CSF and non-AD 
CSF and there were significant differences between participants at all ages. There were also significant 
differences using plasma p-tau181 between participants up to the age of 74 years, and Aβ42 and glial 
fibrillary acidic protein (GFAP) up to the age of 70 years. 
Conclusions: Both the novel commercial Alzpath plasma p-tau217 assay and the p-tau217/ Aβ42 ratio 
provided the best discrimination between CSF profiles at all ages. These plasma biomarkers may have 
utility as a diagnostic tool in a memory clinic population. Further work is required to investigate the 
influence of age on plasma ptau concentrations.
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Aims: Blood-based biomarkers can provide a low-invasive and accessible way to identify 
neurodegenerative disease before clinical onset of dementia. We aimed to develop individualized 
predictions for risk of developing any-cause dementia and Alzheimer’s disease (AD) dementia, in a 
memory clinic population of individuals with mild cognitive impairment (MCI), using plasma 
phosphorylated-tau-181 (pTau181), amyloid beta1-42/1-40 (Aβ42/40), glial fibrillary acidic protein (GFAP) 
and/or neurofilament light (NfL). 
Methods: From the Amsterdam Dementia Cohort we included 250 individuals with MCI (age 65±7 years, 
n=89(36%) female, MMSE 27±2), who had annual follow-up visits for re-evaluation of diagnosis (average 
follow-up duration:2.7±1.7 years.) Plasma biomarkers were measured using a Simoa HD-X and 
concentrations were Z-transformed for analysis. We evaluated the biomarkers individually, and as a 
panel, added to a model including age, sex and MMSE score, and assessed model discrimination (C-
index) and accuracy (Brier score). We generated parsimonious models using backward selection based 
on the Akaike information criterion. These models were used to calculate 1-year, 3-year and 5-year 
probabilities for progression, which were visualised in an interactive interface. 
Results: During follow-up, 99 individuals developed dementia (91 AD dementia, 8 other dementia types). 
High baseline GFAP and pTau181, but not NfL or Aβ42/40, were associated with an increased risk of 
any-cause or AD dementia when entered into the prognostic models individually (Table 1). The 
parsimonious model using conversion to any-cause dementia as outcome included basic demographics 
and GFAP. Both GFAP and pTau181 were selected in the parsimonious model using AD-dementia as 
outcome, and individualised risk profiles can be obtained from these models (Figure 



 

1).  



 

 
Conclusions: Plasma biomarkers, particularly plasma GFAP and pTau181, can be utilized to provide 
prognostic risk information about progression to dementia for individuals presenting at a memory clinic.
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Aims: Recent findings suggested that food intake affects plasma biomarkers related to Alzheimer’s 
disease (AD)1. We investigated the impact of a single meal on markers of neurobiological processes 
involved in neurological diseases. 
Methods: 44 cognitively healthy participants (60±7y, 24 females, BMI 30±3kg/m2) ingested a 
standardized meal. The Olink Target96 Neurology panel was measured in fasting and non-fasting serum 
samples (60- and 180-min post-meal). Fasting vs. non-fasting protein expressions were compared using 
mixed models for time effect adjusted for age, sex, BMI, and multiple testing (Benjamin-Hochberg 
correction). 
Results: We replicated our previous findings in this cohort1: neurofilament light, glial fibrillary acidic 
protein, amyloid-β 42/40, phosphorylated tau 181 and 231, and total tau changed significantly over time 
post-meal (all padj<.05). Further, meal ingestion significantly affected the expression of 15 out of 89 
measured panel proteins. E.g., tenascin-R (padj<.00001), FLRT2 (padj=.05), and Dkk-4 (padj=.02) 
decreased continuously post-meal. Among others, brevican (padj<.00001) as well as of SPOCK1 
(padj=.001) decreased immediately after food intake and returned to baseline at 180min. The observed 
effects were independent of age, BMI, and sex (p for interaction >.05). 
Conclusions: The extracellular matrix proteins tenascin-R and brevican (brain-specific) are involved in 
brain development, repair, and synaptogenesis and might contribute to AD2. SPOCK1 may play a role in 
blood-brain-barrier regulation, axonal regeneration and the aggregation of Aβ-precursor proteins3. FLRT2, 
and Dkk-4 may be implicated in AD and cognitive decline4,5. To conclude, we showed that a single test 
meal might affect proteins related to neurobiological processes associated with brain development, 
synaptic function, and AD. The fact that brain-specific proteins (brevican) were affected by food intake 
reveals a possible direct involvement of the CNS. References: 1PMID37243891, 2PMID 23297096, 3PMID 
35235422, 4PMID 29487336, 5PMID 31191253
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Aims: Early detection of Alzheimer's disease (AD), particularly during the mild cognitive impairment (MCI) 
stage, is crucial for effective intervention and treatment. However, existing diagnostic methods, through 
cognitive assessments, brain imaging, or cerebrospinal fluid profiling, are subjective, expensive or 
invasive. We previously showed that the plasma proteome is altered in AD, suggesting the feasibility of 
utilizing blood biomarkers for AD detection. Therefore, to develop a blood test for early screening and 
staging of AD, it is important to identify blood biomarkers associated with MCI/early AD and the features 
of AD progression. 
Methods: We conducted a comprehensive profiling of the plasma proteome of MCI by measuring 1,160 
proteins in a Hong Kong Chinese cohort, to identify novel blood biomarkers for MCI/early AD. We further 
developed a biomarker panel based on the identified MCI/AD-associated blood biomarkers and validated 
its performance in an independent amyloid-PET-defined cohort. 
Results: We identified 496 proteins that were dysregulated in MCI plasma, and these proteins, involved 
in different biological processes, exhibited distinct dysregulating patterns with disease progression. We 
further categorized these proteins into different groups based on their dysregulating patterns. By 
performing co-expression network analysis, we identified a 18-protein panel that captures the profile 
changes of plasma proteome in MCI and AD. This panel achieves accurate classification of MCI (AUC = 
0.913-0.925) and AD (AUC = 0.970-0.993) in two independent cohorts. Moreover, this panel correlates 
with cognitive decline and the development of Aβ pathology in the brain, which outperforms plasma 
Aβ42/40, NfL, p-Tau181, and p-Tau217. 
Conclusions: This study comprehensively profiled the MCI plasma proteome and demonstrates the 
feasibility of a blood-based biomarker assay for early detection and staging of MCI and AD, potentially 
facilitating early screening, monitoring, and intervention in future clinical settings.



 
Shift 1 - 0231 

ANALYSIS OF NEUROGRANIN RATIOS FOR AN EXPLORATION OF NEURODEGENERATION 
BIOMARKER 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Naoki Kaneko1, Ryota Takahashi1, Takashi Kato2, Yutaka Arahata2, Sadanori Sekiya1, Shinichi 
Iwamoto1, Koichi Tanaka1, Akinori Nakamura2 
1Shimadzu Corporation, Koichi Tanaka Mass Spectrometry Research Laboratory, Kyoto, Japan, 2National 
Center for Geriatrics and Gerontology, Center For Development Of Advanced Medicine For Dementia, 
Obu, Japan 

Aims: Neurogranin (Ng) is a cerebrospinal fluid biomarker for synaptic dysfunction at early stage of 
Alzheimer’s disease (AD). It has been reported that some truncated forms from Ng is increased in AD 
brain tissue. However, the clinical significance of Ng forms in plasma has remained unclear. In this study, 
we applied the immunoprecipitation combined with matrix-assisted laser desorption ionization time-of-
flight mass spectrometry (IP-MALDI-MS) to investigate blood-based biomarkers for neurodegeneration. 
Methods: Plasma samples were obtained from cognitively normal (CN), mild cognitive impairment (MCI), 
Alzheimer’s dementia (AD) and non-Alzheimer’s dementia (non-AD) individuals in National Center for 
Geriatrics and Gerontology. These subjects were classified as Aβ positive and negative based on PET 
with PIB tracer. Plasma Ng forms were immunoprecipitated from the samples spiked by stable isotope-
labeled (SIL) Ng peptides and analyzed by MALDI-MS. 
Results: We calculated intensity ratio of a Ng form-to-other Ng form (Ng ratio) in all combinations of 
peaks corresponding to mass of Ng forms. Five Ng ratios were significantly higher in the Aβ positive AD 
and Aβ negative non-AD groups than the CN group. In ROC analyses, AUC values greater than 0.80 
were found in discriminating the Aβ positive AD or Aβ negative non-AD group from the CN group. 
Furthermore, the Ng ratios were significantly correlated with MMSE (ρ<-0.400). 
Conclusions: Some Ng forms cleaved at or nearly the IQ domain have been found in the AD brain, 
which suggests the function loss of Ng in synaptic plasticity. The five plasma Ng ratios may be biomarker 
candidates for synaptic dysfunction involved in the change of Ng forms in the brain.
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Aims: Cerebrospinal fluid (CSF) biomarkers reflect brain pathophysiology and are used extensively in 
translational research and in clinical practice for diagnosis of neurological diseases, e.g., Alzheimer’s 
disease (AD). However, CSF biomarker concentrations may be influenced by non-disease related 
mechanisms that vary between individuals. Here we use a data-driven approach to demonstrate the 
existence of confounding inter-individual variability in CSF protein levels. To adjust for this variation, we 
identify and evaluate high-performing reference proteins that improved the diagnostic accuracy of key AD 
biomarkers and reduced the risk of false positive findings. 
Methods: We used measurements of 2944 CSF proteins in the Swedish BioFINDER-2 cohort (n=830, 
80% train and 20% test). Reference protein candidates were identified in a data-driven manner using t-
distributed stochastic neighbor embedding (t-SNE) and a semi-supervised K-means clustering algorithm. 
The final candidate proteins were evaluated in logistic regression models, using CSF P-tau181 and CSF 
Aβ42 as main predictors of PET and conversion to dementia. Results were validated in the Swedish 
BioFINDER-1 cohort (n=904). 
Results: Most proteins were associated with an individual’s average protein level (Fig 1). A cluster of 
proteins with superior reference protein characteristics was identified and in it, single reference protein 
candidates were nominated. These candidates increased biomarker performance in multiple models and 
cohorts (Fig 2). We also show that reference proteins could explain AT(N) grouping discordance between 
CSF and PET (Fig 3), and that many reported CSF biomarker correlations may have been exaggerated 
or false positive findings due to this confounding 
factor. 



 



 

  



 

 
Conclusions: Our novel reference protein method improves the accuracy of CSF biomarkers, and 
reduces the risk for false positive findings, with broad implications for both research and clinical practice.
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Aims: Plasma biomarkers showed great potential in identifying and monitoring amyloid and tau pathology 
related to Alzheimer’s disease (AD). Associations between longitudinal changes of plasma biomarkers 
and magnetic resonance (MR)-based parameters remain to be examined. We aimed to put the plasma 
biomarkers into better context and hypothesized that 1) they can track AD-related MR-based brain 
changes and that 2) they are related to pathologic distribution patterns (amyloid predominantly in 
frontal/parietal areas, tau predominantly in medial temporal lobes) or mechanisms (neuroinflammation, 
neuronal integrity). 
Methods: In a cohort ranging from healthy controls (HC) to dementia due to suspected AD (total n=127, 
age range 55-84), we examined associations between longitudinal plasma amyloid-beta (Aβ)42/40 ratio, 
phosphorylated tau (p-tau181), glial fibrillary acidic protein (GFAP) and neurofilament light chain (NfL), 
and 7T parietal cortical thickness, hippocampus volume, resting-state default mode network and salience 
(Sal) connectivity, MR spectroscopy myo-inositol and N-acetylaspartylglutamic acid, and cognition. We 
used linear mixed models to explore cross-sectional and longitudinal associations. 
Results: First, decreasing Aß42/40 was associated with increasing p-Tau181 in participants with 
subjective cognitive decline (SCD) but not HC. Second, of all examined plasma biomarkers, increasing p-
Tau181 and GFAP showed most robust associations with 7T MR-based parameters, particularly 
measurements in frontal and parietal areas (decreasing parietal cortical thickness and Sal connectivity) or 
neuroinflammation (increasing MRS myo-inositol measured in the PCC/precuneus). 
Conclusions: We contributed to the evidence that the potential of plasma Aß42/40 is limited to 
individuals in earliest stages of AD. Plasma p-Tau181 and GFAP seem to track disease progression in 
terms of continuously worsening MR-based measures and cognition. The fact that p-Tau181 and GFAP 
were more closely related to brain changes in regions of amyloid pathology and neuroinflammation and 
less tau accumulation warrants further investigation.
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Aims: The identification and detection of cerebrospinal fluid (CSF) and blood biomarkers has been 
gaining increasing relevance in the clinical diagnosis of Alzheimer’s disease (AD). Although, 
pathophysiological hallmarks of AD can be identified through CSF or imaging techniques, its early 
diagnosis is still challenging due to the invasiveness and high cost associated with these methods. This 
way, the goal of this work was to develop a more cost-effective immunosensor for the sensitive detection 
of amyloid beta 42 in plasma samples by electrochemical sensing. 
Methods: The proposed immunosensor consists of an indirect sandwich assay with a screen-printed 
carbon electrode (SPCE) modified with graphene oxide (GO) as the electrochemical transducer. The 
detection process is generated through an enzymatic degradation of H2O2 by horseradish peroxidase 
(HRP) converting the TMB substrate into its oxidative state. The capture antibodies specific for amyloid 
beta 42 were immobilized on the GO modified SPCE surface through covalent bonding to ensure the 
formation of a stable layer of the biorecognition elements. Moreover, this stage was accompanied with the 
addition of bovine serum albumin to minimize the occurrence of non-specific bindings. To conclude the 
detection process, a monoclonal antibody specific to amino acids 1-17 of human Aβ followed by a 
secondary antibody labelled with HRP were sequentially added. 
Results: The electrochemical signal was generated by chronoamperometry, where under optimal 
conditions an analytical curve was attained using the current increase (%) observed after exposure of the 
developed immunosensor to different concentrations of amyloid beta 42. 
Conclusions: The developed immunosensor enables a successful and highly sensitive detection of 
amyloid beta 42.
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Aims: Evaluation of our proprietary diagnostic platform for minimally invasive, detailed quantification of 
the key Alzheimer’s disease (AD) biomarkers in size and relative amount: pTau181 (pTau), total Tau 
(tTau), Amyloid-β1-40 (Aβ40), Amyloid-β1-42 (Aβ42) and total Amyloid β (Aβ). 
Methods: Multicenter, prospective cohort study including patients with cognitive impairment. The 
presence (A+) or absence (A-) of amyloid pathology was determined by the Aβ42/Aβ40 ratio in CSF as 
reference test and compared to nasal secretion-based classification of AD biomarkers. Nasal secretion 
was collected from the vicinity of the olfactory cleft using a proprietary collection device (nosecollect®) 
and the relative protein amount as well as protein specific quaternary substructures (monomeric and 
oligomeric species) were quantified for the AD biomarkers using an automated protein separation and 
immunodetection system. 
Results: Sampling procedure using nosecollect® is well tolerated, painless and yields a high sample 
volume. Different monomeric, oligomeric, and higher n-meric protein species of AD biomarkers were 
quantified. Patients with CSF-confirmed amyloid pathology (A+) show a significantly different protein-
specific biomarker signature in nasal secretion as compared to patients without amyloid pathology (A-). 
Our protein-specific biomarker signature allows for a highly significant discrimination (p-value <0.001) of 
A+ vs. A- with an AUC of >0.90. 
Conclusions: Simultaneous detection of multiple AD relevant biomarkers along the olfactory route 
constitutes a safe, minimally invasive, easy to obtain diagnostic procedure. Among patients with cognitive 
impairment, A+ patients and A- patients can be discriminated with high accuracy. Thus, our diagnostic 
platform has the potential for screening, diagnostics, patient stratification, intraindividual disease and 
treatment monitoring in AD as well as other neurodegenerative diseases.
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Aims: The preclinical phase of AD is characterized by a non-linear evolution of brain connectivity. Our 
study aimed to investigate alterations in connectivity measures within EEG activity during the process of 
healthy aging and to understand the connectivity alterations linked to Alzheimer's disease (AD). 
Methods: We conducted this exploratory analysis using two different data sets, where we applied Phase-
locking value and Magnitude-Square Coherence analysis to resting-state EEG data. The first data set 
denoted as LEMON dataset (N=162) included participants aged between 20 and 80 years with no 
disease diagnosis. Furthermore, we applied the same analysis on resting-state EEG recordings (N=220) 
from individuals aged 60 years and older, categorized into healthy, subjective cognitive decline, mild 
cognitive impairment, and those diagnosed with AD. 
Results: It was observed that healthy aging was linked to heightened connectivity in the Delta and Theta 
bands, along with diminished connectivity in the Alpha band. On the contrary, individuals with AD 
exhibited more substantial increases in connectivity across all three bands—Delta, Theta, and Alpha—
compared to their cognitively healthy counterparts. Individuals with Mild Cognitive Impairment (MCI) 
displayed more pronounced increases in connectivity within the Delta and Theta bands than healthy 
controls, whereas those with subjective cognitive decline shew heightened connectivity only in the Theta 
band. 
Conclusions: These findings collectively suggest the potential of the analyzed connectivity metrics for 
differentiating among various stages of the disease. Its non-linear nature presents a challenging but 
exciting opportunity for a more comprehensive characterization of disease progression.
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Aims: Subclinical epileptiform activity (SEA) has been considered of benign etiology and an EEG variant 
in elderly population. However, epileptiform activity has been associated with decreased cognitive 
performance, and is a proven marker of progression in Alzheimer’s disease. We investigated the 
relevance of SEA in clinically healthy elderly population with regard to neuropsychological performance 
and structural neuroimaging. 
Methods: We studied 62 elderly subjects determined as healthy based on physical, neuropsychology, 
neuroimaging(MRI), and serological workup. All subjects underwent 24-h Holter electroencephalography 
(EEG), visual analysis was conducted by two independent raters. Subjects were classified into EEG 
positive (EEG+) and negative (EEG-) groups based on detecting epileptiform activity on their EEG. 
Neuropsychology battery and structural MRI results were compared between the groups. 
Results: EEG analysis showed epileptiform activity in 26% of cases. 87% of subjects in the EEG+ group 
were women (p 0,03). EEG positivity was associated with significantly lower verbal and category fluency 
subscores on Addenbrook Cognitive Examination (p 0,03 and 0,01). This group also performed worse on 
both Trail Making A and B Test ( p 0,02 and 0,003 respectively). Age and education had a significant 
effect on neuropsychological performance in both groups. Structural MR analysis showed significant 
group differences in various areas, particularly in the parietotemporal regions (p 0,001). Interestingly, 
EEG+ patients had larger temporal brain volume bilaterally (<0,001). 
Conclusions: Presence of subclinical epileptiform activity among healthy elderly shows a discrete but 
significant association with decreased cognitive performance in certain subdomains, as well as bilateral 
increased brain volume in several temporal areas. Our results underscore the relevance of data 
suggesting presence of a hippocampal sparing phenotype in Alzheimer’s disease and its potential 
connection to epileptiform activity.
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Aims: To evaluate the efficacy of electroencephalographic (EEG) complexity markers, namely Higuchi 
Fractal Dimension (HFD), Waveform Complexity (Cw), Permutation Entropy (PE), Lempel Ziv Welch 
(LZW) and Weighted Symbolic Mutual Information (wSMI), for cognitive decline detection in the CERTH-
GAADRD High-Density EEG Database, which include subjects at different neurodegenerative stages 
(N=220). 
Methods: The validation dataset includes distinct groups of individuals: healthy controls (HC), subjective 
cognitive decline (SCD), mild cognitive impairment (MCI), and Alzheimer's disease (AD) patients. First, 
EEG signals were averaged over various cerebral areas. Complexity markers were then computed on this 
averaged data and the outliers were eliminated using the Tukey method. Lastly, the discrimination 
capability of the complexity markers among the groups was statistically analyzed. 
Results: revealed consistent patterns across several complexity markers. HFD, Cw, and PE markers 
showed potential to differentiate between various stages of cognitive decline. These markers excelled 
statistically in the middle-posterior brain region, unlike LZW and wSMI which did not provide statistical 
significance. 
Conclusions: EEG complexity markers, specifically HFD, Cw, and PE, provide discriminatory power in 
cognitive decline progression. These markers present a nonlinear evolution with respect to the 
pathological stage. This behavior is analogous to that observed in other EEG markers, such as 
connectivity ones.
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Aims: The preclinical stage of Alzheimer’s disease (AD) has gained attention for the window of 
opportunity it opens for early detection and intervention. However, classically used techniques to measure 
alterations, such as PET and CSF punctures are too invasive to be good candidates for early detection 
and disease tracking. In this line, electrophysiology and plasma biomarkers show great promise. The aim 
of this study is twofold. First, to address the relationship between a compound centrality score (CS; i.e., a 
measure of the relevance of a region within the network) and plasma pathology markers of AD in 
unimpaired individuals with elevated neurofilament-light chain (NfL) and phosphorylated tau 231 (p-
tau231). Lastly, to evaluate whether this association is greater in hubs. 
Methods: 33 individuals with available MEG recordings and over-the-median plasma NfL and p-tau231 
levels were included. A compound CS for each 1210 brain sources of every subject was calculated 
combining node strength, betweenness centrality and eigenvector centrality. Spearman correlations were 
carried out to address the association between each node’s CS and plasma biomarkers. Next, to test 
whether greater associations were found in hubs (i.e., highly central sources) a correlation between the 
obtained rho and the grand-average of the CS was carried out. 
Results: Increasing concentrations of p-tau231 were associated with greater relevance of posterior areas 
through their theta oscillations and lower relevance of left areas through their gamma oscillations. The 
most relevant areas are also the ones that present the greatest association between their CS and p-
tau231. 
Conclusions: The results of this pioneering study are consistent with previous literature and demonstrate 
early alterations in network communication associated to elevated plasma biomarkers in cognitively 
unimpaired individuals, particularly in vulnerable areas to AD pathology.
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Aims: Cognitively unimpaired relatives of Alzheimer's disease (AD) patients are a key population to study 
the early changes associated with the disease due to the compound risk factors they present. On a 
related note, lifestyle factors such as nutritional patterns, are being addressed for their interventional 
potential to change the course of the disease. Despite the broad knowledge of the cardiovascular and 
brain benefits from adhering to a Mediterranean diet (MeD), no studies have addressed the relationship 
between this dietary pattern and electrophysiological activity. The aim of this study is to evaluate this 
relationship within regions of the default mode network (DMN), classically affected in AD, in unimpaired 
relatives of AD patients and controls. 
Methods: 147 individuals with a family history of AD (FH+) and 80 controls (FH-) completed a thorough 
nutritional questionnaire and a magnetoencephalography recording. The odds ratio of having high or low 
alpha relative power in relation to the adherence to a MeD was calculated. 
Results: High adherence to MeD was associated with high relative power of alpha in the precuneus, 
inferior parietal lobe and hippocampus in the whole sample. FH- presented an additional benefit from 
adhering to this diet, while FH+ only showed this association when considering other risk factors such as 
hypertension or smoking. 
Conclusions: The DMN and activity in the alpha frequency range have been extensively studied and are 
known to be altered from the earliest stages of the AD continuum. The positive relationship observed 
between the activity of this regions with a good adherence to a MeD could indicate a protective effect of 
this dietary pattern. Future studies should evaluate further which components of this diet contribute the 
most to this positive association.
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Aims: Neuroimaging-derived brain-age prediction is increasingly used for the evaluation of brain 
diseases. We aim to evaluate the set of MRI-derived morphometric variables that maximizes the 
differences in age prediction accuracy across various neurodegenerative disorders. 
Methods: Brain T1-weighted 3T MRI of participants aged 40-90 years were collected from various 
databases and preprocessed using FreeSurfer v6 to derive cortical thickness (CT), surface area, 
cortical volume, and subcortical volume (SubVol). Brains’ age was predicted for each 
morphometric measure by training a support vector regression on healthy participants (HC; n = 
816), randomly divided into "training set" (80%) and "test set" (20%). The validation cohorts 
comprised neurodegenerative patient cohorts within the same age range, particularly patients 
with advanced Parkinson’s disease (aPD; n=66), frontotemporal degeneration (FLD; n=218), 
Alzheimer’s disease (AD; n=85), and late-onset multiple sclerosis (loMS; n=145). Age predictions 
were evaluated using the coefficient of determination (R^2) computed after cross-validation. 
Additionally, associations between individual deviations in predicted age (delta-age) and relevant 
clinical test scores (e.g., disability status and cognition) were evaluated. 
Results: Age-prediction accuracy in HC was best using a combination of CT and SubVol 
(R^2=0.74). In these settings, validation accuracy was lowest in AD, followed by FTD, loMS, and 
aPD. The delta-age was similar between aPD and AD, while marked differences arose with FTD 
and loMS. Higher predicted ages associated with worse cognitive functioning in all groups. 
Conclusions: Overall, morbidity was associated with elderly appearing brains regardless of the 
disorder, indicating great utility of MRI-derived morphometric patterns to identify premature brain 
aging. Comparison of age prediction across diseases may enhance our ability to recognize 
increased vulnerability and early disease stages, as well as shed light on the disease-specific 
patterns of neuropathology.
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Aims: Whether plasma neurofibrillary light chain (pNfL) is a biomarker in Alzheimer’s disease (AD) is a 
topic of ongoing debate. We assessed the relationship between pNfL and longitudinal atrophy in AD-
relevant regions (entorhinal, fusiform, inferior temporal, middle temporal, parahippocampal gyri) and 
subcortical white matter (WM), combined, with amyloid-PET and tau-PET and cognition. 
Methods: We sampled 210 participants age 50+ from the TRIAD cohort with longitudinal data for 
cognition and T1-weighted MRI, amyloid PET (F18-NAV4694), and tau PET (F18-MK6240) (125 female, 86 
amyloid-positive, 124 amyloid-negative, age 69.7±6.7). SUVR was calculated for F18-NAV4694 with a 
cerebellar grey matter reference region and an inferior cerebellar grey matter for F18-MK6240. Thresholds 
of 1.55 (amyloid) and 1.24 (tau) SUVR defined positivity. FreeSurfer 7 derived volumes from T1 MRI. 
pNfL measured by Simoa assay. With R 4.0.3, we correlated pNfL with longitudinal atrophy in a) AD-
relevant regions b) cerebral white matter, covarying for sex, age, APOE genotype, time between scans, 
amyloid SUVR, and tau SUVR. Additionally, baseline pNfL was correlated to follow-up global CDR score. 
Results: See Table 1 for regression results. In amyloid-negative participants, higher pNfL correlated with 
greater atrophy in WM, plus entorhinal, inferior temporal, and parahippocampal gyri. In amyloid-positive 
participants, higher pNfL correlated with greater atrophy in the fusiform gyrus. See Fig 1 for regional 
comparison. Higher pNfL predicted higher follow-up CDR score at in the amyloid-negative group (t = 
3.7, p < 
0.001). 



 

 
Conclusions: While increased pNfL correlates with greater atrophy in AD-relevant regions, correlations 
are stronger in amyloid-negative participants, which suggests that it is not specific to AD pathology. This 
is further suggested by pNfL’s positive correlation with greater WM atrophy and higher CDR in amyloid-
negative, not amyloid-positive, participants.
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Aims: Despite the multi-feature richness of resting-state electroencephalogram (rsEEG), power spectrum 
analysis remains the state-of-the-art approach. Automated machine learning (autoML) performs equal to 
or better than handcrafted models, even in small samples (n < 1000), but has not been tested on rsEEG 
for the classification of neurodegenerative diseases (NDD). Also, site-specific "batch" effects are reported 
in multisite rsEEG studies. The Combining Batches (ComBat) method controls batch effects, preserving 
biological covariates' variability, but its use in rsEEG data has not been examined. We aimed to evaluate 
the performance of autoML for classifying NDD from rsEEG features (oscillatory, aperiodic, complexity, 
connectivity) harmonized using a ComBat variant. 
Methods: Signals (n = 410) from Alzheimer's Disease (AD, n = 113), Parkinson's Disease (PD, n = 83), 
and healthy controls (HC, n = 214) were preprocessed. Oscillatory and aperiodic spectrum, entropy 
metrics (complexity), and weighted Phase Lag Index connectivity (wPLI) were extracted in sensor space. 
Datasets (n = 8) harmonization was performed using reComBat, and feature selection using the minimum 
redundancy – Maximum relevance (mrMR) algorithm. AutoGluon was used to fit models on the training 
set (n = 287), evaluating the best model on the test set (n = 123). 
Results: reComBat mitigated batch effects. Selected features included oscillatory theta-alpha 
descriptors, aperiodic parameters in anterior-central leads, complexity in posterior derivations, and whole-
brain alpha wPLI. Multilayer stacked ensemble achieved a Balanced accuracy (Bacc) of 81.7 % in 
validation. In the test set (Figure 1), we obtained a Bacc of 83.6 % and a classification of AD (ROC = 
0.994), PD (ROC = 0.895), and HC (ROC = 
0.949). 

 



 
Conclusions: Batch harmonization, feature exploitation, and autoML are standardized tools for data 
integration and improved NDD classification from rsEEG.
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Aims: Cognitive assessments are typically designed for English speakers, creating a potential 
disadvantage and misrepresentation of cognitive functioning for non-English testing speakers. We aimed 
to determine whether English and Spanish test takers have similar or different cognitive trajectories. 
 
Methods: This study included 2,266, Hispanic/Latino adults without dementia, ages 46-104 years (mean 
= 69.9 years, SD = 8.6), from the National Alzheimer’s Coordinating Center (NACC). Mixed-effects 
regression analyses were used to examine baseline differences and longitudinal changes in immediate 
and delayed episodic memory, verbal fluency, processing speed and language (confrontation naming) 
between Spanish- and English-test takers (n=1097 and n=1169, respectively). All models were adjusted 
for age at baseline, years of education, sex and clinical status [cognitive normal (CN) or mild cognitive 
impairment (MCI)]. 
 
Results: English speakers performed significantly better than Spanish speakers across all cognitive tests 
at baseline (βs=0.32-0.47, p < 0.05). No differences in cognitive trajectories were detected on any tests. 
Conclusions: Although both the English and Spanish testing groups began at different levels of 
cognition, the rates of decline remained similar across all cognitive domains, which may suggest similar 
cognitive aging trajectories. Differences in cognitive performance cross-sectionally, but not longitudinally, 
may be due to measurement bias, resulting in underestimation of cognitive abilities of Spanish-speakers, 
especially those with lower education. Further studies are needed to better understand the mechanisms 
of how language differentially affects cognitive performance cross-sectionally and longitudinally.
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Aims: Behavioral readouts are essential for preclinical research on neurodegenerative disorders. The 
pathological changes are typically manifested with gradual changes in animal movement and/or in social 
behavior. Traditionally, the observation and recording of behavioral assays has relied on a human 
observer, subjecting the collected data to variability and possibly bias. Additionally, the required human 
resource needed to analyze large data sets can be overwhelming. 
Methods: Novel machine learning approaches to image and video analysis open up new possibilities to 
behavioral data analysis with its speed, more objective detection of behavior and improved quality of 
data. DeepLabCut (DLC) is a software package for markerless 2D and 3D pose estimation based on 
transfer learning with deep neural networks (Lauer et al. 2022, Nat Methods 19, 496-504). In this study 
DLC was used to analyze video recordings of typical behavioral assays utilized in Parkinson’s disease 
and Alzheimer’s disease animal model research. 
Results: We implemented automated analysis pipelines for the tapered beam balance test and Barnes 
maze, enabling reliable and objective assessment of the readouts of these tests. 
Conclusions: As summary, machine learning does not just streamline and enhance the repeatability of 
scientific studies, it also allows us to scale up the amount of data that we can process in an efficient 
manner. Machine learning can be utilized in all behavioral analysis where there is a need to track the 
animals’ movement.
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Aims: Alzheimer’s Disease (AD) is the most common cause of major neurocognitive disorders in the 
elderly, preceded by a prodromal phase called Mild Cognitive Impairment (MCI). Despite the urgent need 
for early diagnosis, optimal screening methods for considerable patient groups are yet to be developed. 
Recent literature highlights that assessing visuospatial function might be an ideal candidate. In our study, 
we detected a significant association between our participants’ cognitive performance and hand 
movement characteristics measured by a computer mouse with the Precognize paradigm. Our objective 
was to identify the underlying structural and functional changes in the brain. 
Methods: 44 individuals participated in this study, 28 healthy controls and 16 MCI patients. They 
underwent comprehensive neurological and neuropsychological evaluation, structural- and functional MRI 
acquisition (sMR, fMR) and executed tasks with the Precognize paradigm. MRI images were analyzed 
using Freesurfer 6.0 software and the CONN Toolbox. Meticulous statistical analysis was completed for 
all data. 
Results: Significant correlations were found between the computer mouse movement parameters 
derived from the Precognize parading and the sMRI and fMRI data. For sMRI, the most significant 
correlations were detected between the speed of movements by the right hand and cortical thickness of 
the right fusiform (r=0.54, p<0.001) and lingual (r=0.37, p=0,01) gyri. For the fMRI BOLD signal, the most 
significant correlation was found between the intrinsic connectivity of the right middle temporal gyrus and 
the speed of the right hand’s movements (r=0.53, p<0,001). 
Conclusions: Based on the Precognize paradigm’s association with neuropsychological test results and 
cortical areas relevant for the Trail Making Test and AD, hand movement analysis by the Precognize 
paradigm seems a promising candidate for an automatic, digital screening method for MCI.
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Aims: The Clinical Dementia Rating (CDR) is commonly used to characterize Alzheimer’s disease (AD) 
and disease progression. CDR Global score (GS) determines cognitive impairment/dementia and 
quantifies disease severity from very mild to mild, moderate, and severe. Identifying clinically meaningful 
changes in cognitive/functional tests is essential when cognition is an outcome in clinical trials. We aimed 
to establish clinically important differences for commonly cognitive/functional tests when subjects 
progress from very mild to mild AD stage (CDR0.5 to 1) and from mild to moderate AD stage (CDR1 to 2) 
Methods: Effect sizes (ES) were calculated to estimate clinically important changes on the MMSE, 
ADAS-Cog, RBANS and ADCS ADLI when subjects progressed from very mild AD to mild AD and from 
mild AD to moderated AD. Clinically important changes were defined as mean change of MMSE, ADAS-
Cog, RBANS and ADC ADLI in subjects rated for the first time CDR GS1 and CDR GS2 at 6 and 12 
months since baseline. Data from these scales was analyzed for baseline, 6/12 months for 466 subjects 
with AD enrolled in four multinational double-blind, placebo controlled clinical trials. 
Results: The mean changes for CDR rated first time mild (CDR0.5 to 1) in the MMSE, ADAS-Cog, 
RBANS and ADCS ADLI were respectively: -2.34±3.77 (d=-0.72), 2.83±7.35 (d= 0.43), -4.23±11.58 (d=-
0.38) and -3.90±6.78 (d=-0.65). The mean changes for CDR rated first time moderate (CDR1 to 2) in the 
MMSE, ADAS-Cog, RBANS and ADCS ADLI were respectively: -5.07±3.99 (d=-1.45), 5.61±8.77 (d= 
0.68), -4.23±6.96 (d=-0.55) and -14.22±12.00 (d=-1.29). 
Conclusions: All scales captured worsening effectively when AD progressed from mild to moderate 
stage but the MMSE and the ADCS ADLI demonstrated being more sensitive to capturing worsening 
when AD progressed from very mild to mild stage.
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Aims: Frequently repeatable and valid measures of disease-relevant cognitive functions can be used in 
aggregate to increase the precision of measurement in dementia. This could enable earlier detection of 
the disease, and also the streamlining of clinical trial designs. We here present data from the validation of 
two novel assessments in the Cumulus Neuroscience platform, suitable for at-home use by patients, in 
terms of sensitivity to change in cognitive impairment. 
Methods: Tablet-based assessments covering episodic memory and executive function were developed 
in collaboration with a panel of dementia stakeholders (N = 10), representing patients, carers and 
practitioners in the field. “Symbol Swap” is a symbol-coding task, related to the classic DSST. “Memory 
Match” is a visual associative learning paradigm, designed to test recollection memory. These underwent 
technical validation in a small (N=30) alcohol challenge lab study to evaluate sensitivity to subtle cognitive 
impairment. The tasks were also deployed in a longitudinal field study involving 59 participants living with 
mild AD dementia and 60 matched healthy control participants, for which we report cross-sectional 



 

analyses.  
Results: In the alcohol study practice effects were small, and performance demonstrated a curve of 
impairment and return to baseline with intoxication. Correlations with benchmark measures were high (r > 
0.61). In the patient study both tasks strongly differentiated AD status with equivalent or greater sensitivity 



 
than ADAS-Cog (Symbol Swap: t(98) = 10.32, p=4.8e-17; and Memory Match: t(98) = 8.11, p= 2.4e-11). 
Furthermore, strong correlations with benchmark measures were found (r > 
0.75). 



 



 



 

 
Conclusions: These studies demonstrate that the novel tasks are usable by patients, and sensitive to 
impairment – making them suitable for use in modern clinical trials where individual-level precision 
measurement is required.
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Aims: Scoring of cognitive assessments is burdensome, subjective and varies across raters, introducing 
measurement noise. This study evaluates a fully automated system for scoring audio-verbal cognitive 
tests. 
Methods: Semantic (“animals”) and phonemic (“F”) fluency tests and Wechsler Logical Memory Test 
(LMT) from 100 participants (N=48 MCI or mild AD, N=52 cognitively unimpaired) in the AMYPRED 
studies (NCT04828122, NCT04928976) were administered during supervised assessments. Tests were 
manually scored by site staff across four sites, and manually re-scored from audio-recordings by one 
researcher (CS; fluency tests) or consensus scored by two researchers (CS and JW; LMT) to provide a 
consistent ground truth. Automatic scores were derived from audio files, using a custom transcription 
model and a fully automated natural language processing system. Reliability of the automated system 
was evaluated using correlational analyses. 
Results: Automated ratings correlated highly with all manual ratings (all r>0.91, p<0.001). Compared to 
ground truth scores, correlation coefficients were higher for automated scores than those from site staff, 
significant for “animals” (r=0.99, 95% CI 0.99-0.99; t=3.59, p<0.001) and LMT consensus scores (r=0.98, 
95% CI=0.97-0.99, t=4.28, p<0.001), but not for “F” (r=0.96, 95% CI=0.94-0.97, t=0.39, p>0.05). 
Conclusions: The automated rating system demonstrated high convergence with ground truth scores, 
and equal or better to manual scores by trained raters. Automated scoring could reduce measurement 
error in outcome assessment, refine detection of group differences and change over time, and/or reduce 
sample sizes required to detect clinical change in clinical trials.
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Aims: Better understanding of the impact of MMSE inclusion criteria on disease progression rates would 
help inform clinical trial design. In this work we explore differences in progression on clinical and cognitive 
measures comparing those with a baseline MMSE=22 to those with MMSE=21 or with MMSE=20, the 
minimum MMSE criteria often used in modern early AD trials. 
Methods: NACC participants with AD dementia and evidence of amyloid-positivity were eligible for 
inclusion. Included participants were required to have a clinical dementia diagnosis, a CDR global score 
of 0.5 or 1.0, and a minimum MMSE score of 20, 21, or 22 all at the same visit. Additionally, at the time of 
MMSE index baseline, participants were required to be 60-85 years, have ≥6 years of education, and at 
least one additional follow-up visit with cognitive scores available. Linear mixed effect models adjusted for 
age, sex, years of education, and APOE ε4 status were examined to estimate mean annualized change in 
cognitive score (MMSE or CDR-SB) by baseline MMSE score for up to 5 years post-baseline. 
Results: In adjusted-models, those with baseline MMSE=20 (n=116) had marginally greater annual 
progression compared to those with baseline MMSE=22 (n=159) on CDR-SB (0.03 points/year, p=0.13) 
and MMSE (-0.05 points/year, p=0.13) over follow-up. However, there were no differences in progression 
rates comparing those with index MMSE=22 (n=159) to those with baseline MMSE=21 (n=116) on CDR-
SB (0.01 points/year, p=0.52) or MMSE (-0.02 points/year, p=0.39). 
Conclusions: While there was suggestion of marginal differences in progression among baseline 
MMSE=20 compared to MMSE=22, differences were small and may be potentially relevant statistically 
but not clinically. Successful measurement of treatment effect in neurologically progressive disease 
requires a granular understanding of population differences in disease progression rate.
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Aims: Prediction of the dementia progression is important for patient's management. We aimed to 
investigate the cognitive trajectories of Alzheimer’s disease dementia (ADD) and dementia with Lewy 
bodies (DLB) according to the initial structural change measured by comprehensive visual rating scales 
(CVRS). 
Methods: We retrospectively included the patients who initially visited the Dementia Clinic of Chonnam 
National University Hospital between 2010 and 2012. All patients underwent dementia work up including 
neuropsychological battery (Seoul Neuropsychological Screening Battery, SNSB). We recruited the 
participant who underwent SNSB annually for three years successively. Total 136 patients of ADD and 63 
patients of DLB were included for analyze. We analyzed the decline pattern of cognitive profile according 
to the initial brain structural changes. 
Results: The general cognitive trajectories between ADD and DLB patients were not different. However, 
DLB patients showed more rapid decline of cognitive function in language and related function, visual 
memory function, and frontal executive function. The scores were lower in participants with DLB without 
atrophic group in attention, visuospatial function, and frontal executive function. In analysis of the 
cognitive trajectories, the visual memory domain declined rapidly in DLB without atrophy group compared 
with the ADD without atrophy group. 
Conclusions: We founded that the differences in visual cognitive profile in ADD and DLB patients in 
serial follow up of neuropsychological tests. It is prominent in the mild structural change group of ADD 
and DLB.
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Aims: Effective treatment of Alzheimer’s disease and related dementias (ADRD) relies on the availability 
of scalable biomarkers that enable early detection, prognosis, and monitoring of AD. Biomarkers 
generated from speech have high potential to meet this need, but their development has been restricted 
by the size of speech and language datasets with requisite clinical data. SpeechDx aims to enable AD 
speech biomarker development and validation through (1) generation of a large volume of speech and 
language data samples across partner clinical sites, (2) pairing of each individual’s speech and language 
data with their clinical data gathered at each site, and (3) harmonization of paired speech-clinical data 
across all sites. 
Methods: SpeechDx is a 3-year observational study enrolling 2,650 participants spanning the full AD 
spectrum. Quarterly, each participant will remotely complete a brief battery of speech- and language-
eliciting tasks via a custom-built SpeechDx app installed onto a study-provided tablet. Tasks included 
have been selected to elicit semi-constrained and unconstrained speech. SpeechDx clinical sites were 
selected to ensure reliable longitudinal clinical data collection, which may include blood and CSF ADRD 
biomarkers, MRI and PET imaging, and neuropsychological testing data. Clinical data across participating 
sites will be paired with individuals’ speech and language data to serve as ground truth for machine 
learning training and validation. These data will be de-identified and harmonized across clinical sites to 
form the unified SpeechDx Dataset, accessible via the ADDI AD Curation Studio. 
Results: SpeechDx is currently enrolling across 7 clinical sites in the US, Australia, and Spain, with full 
dataset completion anticipated by the 2028. 
Conclusions: SpeechDx enables ADRD speech biomarker development via the creation of a new, gold-
standard database of paired, harmonized speech and clinical data.
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Aims: The ability to predict cognitive states and age of healthy people via whole brain structural 
connectome alone is highly challenging but extremely meaningful in identifying individuals at high-risk in 
presympotomatic neurodegenerative diseases stage within healthy people. This study provides a 
plausible option, which employs a simple machine learning model, an automated imaging processing 
pipeline and whole brain structural connectome features extracted by the pipeline, to predict changes in 
crystallized intelligence, fluid intelligence and age based on limited brain image modality alone. 
Methods: Our in-house automated brain imaging processing pipeline was applied for the healthy subjects 
from the Human Connectome Project Young Adult (HCP, N=1048) and ANDI-3 study (N=94) to extract 
whole brain probabilistic tractography-based connectome features. To predict crystallized and fluid 
intelligence as well as age, we used the correlation-based regression algorithm (Han et al. 2014) with a 
10-fold cross-validation for each data set. 
Results: For the HCP subjects, predictability of crystallized intelligence was better than that of fluid 
intelligence in all investigated conditions (Wilcoxon signed-rank test, PTotal=1.38e-10, PMale=3.26e-
06, PFemale=2.18e-06, Benjamini-Hochberg multiple testing correction FDR=0.05). Our results well 
predicted age for ADNI-3 subjects (r=0.57, NMAE=0.14), whereas it was less profound for the HCP 
subjects (r=0.21, NMAE=0.20) under all conditions. 
Conclusions: Our study provides a realistic attempt to explore different predictabilities of cognitive 
assessments as well as age in healthy people by using a simple machine learning approach constructed 
based on limited brain imaging data features.
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Aims: To investigate the association between gait patterns and neuroimaging biomarkers in Alzheimer’s 
disease. 
Methods: We prospectively included 33 cognitively unimpaired (CU) individuals, 20 patients with MCI due 
to AD, and 43 patients with AD dementia at the Memory Disorder Clinic of Wonju Severance Christian 
Hospital between January 2022 and May 2023. Participants underwent brain magnetic resonance 
imaging (MRI), 18F-florbetaben PET, neuropsychiatric tests, and APOE genotyping. Gait was evaluated 
using a 5.79-m long walkway. We conducted a comparative analysis using Pearson correlation to 
examine the relationships between gait parameters and several variables, including cortical thickness and 
regional Standardized Uptake Value Ratios (rSUVR). 
Results: After controlling for age, sex, and duration of education, the MCI group exhibited distinct gait 
patterns compared to the CU group. Specifically, the MCI group displayed lower velocity, reduced step 
length, and decreased swing %. The gait patterns of the Dementia (DEM) group were characterized by 
even more pronounced decreases in velocity, step length, and swing percentage in comparison to the CU 
group. Decreased gait velocity and step length was associated with greater Aβ burden in prefrontal, 
sensorimotor, parietal, lateral temporal, occipital, and anterior cigulate cortices and precuneus. 
Decreased step length was associated with greater Aβ burden in the prefrontal, inferior parietal, lateral 
temporal, occipital, anterior cingulate cortices and precunes after multiple region-wise correction. Gait 
velocity and step length was associated with cortical thickness in the lateral temporal, inferior parietal, 
entorhinal, parahippocampus, insular cortices and 
precuneus. 



 

 Figure 1. Association of gait parameters with 18F-florbetaben SUVR (A, B), and cortical thickness (C, D, 
E) after adjustment for age, sex, and duration of education. 
Conclusions: Our study has revealed significant correlations between gait parameters and Aβ, and 
cortical thickness in AD. T
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Aims: Neutral storage lipids, such as triacylglycerides (TAGs) and cholesteryl esters (CEs), accumulate 
as lipid droplets (LDs) within tissues and cells in multiple neurodegenerative disorders including 
Alzheimer’s disease (AD), Parkinson’s disease (PD), Huntington’s disease, and amyotrophic lateral 
sclerosis. Due to their poorer ionization efficiencies than other abundant lipids visualization of TAGs and 
CEs in brain is challenging using traditional MALDI-1 MSI techniques. A modified MALDI-2 MSI imaging 
approach has been developed with improved sensitivity to detect and visualize the distribution of neutral 
lipids in brain tissues to elucidate their role in AD pathogenesis. 
Methods: MALDI-2 MSI was applied to examine neutral lipid distribution such as triglycerides 
accumulation within the subventricular zone (SVZ) in brain tissue obtained from 5 and 17 months old 
3xTGAD mice and wild type controls. A combination of lipidomic MALDI-2 MSI assessment, 
immunofluorescence (IF) analysis, and histological staining for morphological evaluation were used for a 
direct co-localization of lipid/metabolite with protein signals at a single cell spatial resolution. 
Results: We have found that MALDI-2 increases the sensitivity of TAG analysis when spiked onto brain 
tissue sections. MALDI-2 ionization also enhances TAG imaging in 3xTG mouse brain tissues, more 
interestingly we found that TAG accumulate within the SVZ early period of disease pathogenesis in the 
3xTg mouse model (~ 5 months) and the accumulation increased with disease progression. Moreover, we 
also found that our MALDI-2 methods produce IF equivalent image quality. 
Conclusions: Our optimized MALDI-2 MSI approach enables imaging of TAGs in 3xTG mice brain 
tissues at the single cell spatial resolution. This characterization can be translated to other 
neurodegenerative diseases to elucidate potential targets for new pharmacological therapies.
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Aims: Previous studies suggest that in prodromal Alzheimer’s disease (AD) stages, AD pathology (i.e., 
deposition of Aβ(1-42) and p-tau181) may be differentially associated with different cognitive function 
domains. Precisely, one study showed that abnormal CSF Aβ(1-42) status predicts executive function 
decline, and abnormal CSF p-tau181 status predicts memory decline in cognitively unimpaired (CU) 
individuals with AD neuropathology. Here, we aimed to validate and extend these previous findings. 
Methods: CU participants from the German DELCODE cohort with available CSF biomarker data (p-
tau181, Aβ(1-42) and total tau) and neuropsychological test data on executive functions, memory, 
visuospatial functions and verbal fluency (i.e., TMT, Delayed Recall, Clock Copying, Animal Fluency 
Task) were included. Additionally, analyses were conducted not only for single test scores but also for 
cognitive domain composite scores. Analyses were performed using Multiple linear regression models. 
Results: 287 participants were included. Aβ(1-42) was associated with executive functions as measured 
by the TMT (β=0.12, p=0.043). However, no association was found between Aβ(1-42) and the executive 
functions composite score. P-tau181 was associated with memory (i.e., ADAS Delayed Recall test; 
β=0.16, p=0.005), but not with the memory composite score. None of the predictors were associated with 
verbal fluency or visuospatial function. In a second step to investigate the prodromal AD stages, 
participants were classified in A+/A- and T-/ N- biomarker profiles. Again, Aβ(1-42) was associated with 
executive function (β=0.12, p=0.047) but not with memory. No association was found for the executive 
functions composite score. 
Conclusions: In line with previous findings, Aβ(1-42) was associated with worse executive function 
performance, while p-tau181 was associated with worse memory performance. However, no effect of 
Aβ(1-42) on executive functions was found using composite scores, which ultimately warrants additional 
research into this topic.



 
Shift 1 - 0257 

ASSOCIATION BETWEEN CSF AΒ42/40 RATIO AND AMYLOID DISCRIMINABILITY OF ATN 
CLASSIFICATION IN ODOR IDENTIFICATION IN ALZHEIMER’S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.J. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Yukifusa Igeta1, Isao Hemmi2, Kohei Yuyama3, Yasuyoshi Ouchi1 
1Toranomon Hospital, Department Of Dementia, Minato-ku, Tokyo, Japan, 2Japanese Red Cross college 
of Nursing, Faculty Of Nursing, Shibuya-ku, Tokyo, Japan, 3Hokkaido University, Faculty Of Advanced 
Life Dcience, Kitaku,Sapporo, Japan 

Aims: Screening tests are necessary to identify patients who are suitable for Alzheimer's disease (AD) 
disease-modifying therapies. We studied whether odor identification scores can identify patients at each 
stage of the ATN classification system. 
Methods: This study included 132 Japanese participants, with 49 having AD, 23 having mild cognitive 
impairment (MCI), and 60 normal controls. Participants underwent comprehensive medical evaluations, 
including neuropsychological tests, imaging studies, and CSF biomarker assessments. ELISA was used 
to measure Aβ42, p-Tau181, and t-Tau in CSF. ROC analysis was performed to determine cutoff values 
for each biomarker for diagnosing AD. Based on this index, ATN classification was performed. The 
discriminative ability of odor identification scores was evaluated among four ATN subgroups, which 
included the normal biomarker group and the AD continuum, after removing the SNAP group. The 
correlation between odor identification scores and various CSF biomarkers and neuropsychological tests 
were also examined. 
Results: The odor identification scores correlated significantly with major neuropsychological scores, 
regardless of apolipoprotein E(APOE)4 status. They also correlated with effective cerebrospinal fluid 
(CSF) biomarkers (amyloid β(Aβ)42 (p=0.0005) and the Aβ42/40 ratio(p=0.0001) and phosphorylated Tau 
(p-Tau)/Aβ42 ratio (p<0.0001) but not ineffective biomarkers (Aβ40(p=0.813) and the p-Tau/total Tau (t-
Tau) ratio(p=0.262). Covariate analysis showed a slight positive correlation between the odor 
identification scores, and CSF Aβ42 (ρ=0.230; p=0.043) and the Aβ42/40 ratio (ρ=0.292; p=0.010). 
Conclusively, according to the ATN classification, the odor identification scores demonstrate excellent 
discriminative power for amyloid deposition but are unsuitable for differentiating between the p-Tau 
accumulation and neurodegeneration stages. 
Conclusions: The odor identification scores show a mild association with CSF Aβ42 and the Aβ42/40 
ratio and is a potential screening parameter for preclinical AD.
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Aims: We aim to generate a new genetic resource for Neurodegenerative diseases by discovering 
and genotyping structural variants. Structural variants drive gene expression in the brain and are 
causative of many neurological conditions. However, most existing genetic studies have been 
based on short-read sequencing methods which poorly capture these regions. 
Methods: We leverage a new scalable wet-lab protocol and computational pipeline (Napu) for 
Oxford Nanopore Technologies (ONT) and apply it to neurologically normal control samples from 
the North American Brain Expression Consortium (NABEC) cohort and Parkinson's disease case 
and control samples from the Parkinson's Progression Markers initiative (PPMI). 
Results: Through this work, we present a publicly available long-read resource from hundreds of 
human brain and blood samples (average N50 ~30kb and ~40X coverage). We discover over 100k 
structural variants, consisting mainly of insertions and deletions. Utilizing matched expression 
datasets for these samples including CAGE-seq and bulk and single-cell RNA-seq we apply 
quantitative trait locus (QTL) analyses and identify structural variants that impact gene expression 
in post-mortem frontal cortex brain tissue and whole blood. Further, we determine haplotype-
specific methylation rates of millions of CpGs and with this data identify cis-acting structural 
variants. 
Conclusions: In summary, these results highlight that long-read sequencing at population scale 
can identify disease-relevant regulatory loci that were inaccessible using previous technologies. 
We believe this new resource will provide a critical step toward understanding the biological 
effects of genetic variation in the human brain. Expanding on this, as part of the NIH’s Center of 
Alzheimer’s and Related Dementias (CARD) long-read sequencing initiative, we are currently 
applying this framework to sequence thousands of human case and control samples to build the 
first highly accurate catalog of structural variants in Neurodegenerative diseases.
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Aims: In this study, we described a clinical data of a Korean EOAD patient with Gly56Ser mutation in 
PSEN2. To address the pathogenicity of the mutation, in silico analysis and structural predictions were 
also conducted. 
Methods: Patient information A 64-year-old right-handed woman with 12 years of education presented 
with a 4-year history of progressive cognitive impairment. Her symptoms occurred insidiously, with short-
term memory loss and insomnia. The patient scored 24/30 in a Mini-Mental State Examination (MMSE). 
The subscores seven serial calculations were 3 out of 5 and the delayed word recall score was 0 out of 3, 
with a 0.5 Clinical Dementia Rating (CDR). Brain magnetic resonance imaging showed that the volume of 
the bilateral hippocampus was reduced. (Figure 1). 18F-Fluorodeoxyglucose positron emission 
tomography (FDG-PET) showed bilateral temporoparietal association cortices, precuneus, inferiorparietal 
lobule, and middle temporal gyrus 
hypometabolism. 

 
Results: From in silico analysis, the bulkiness score of mutant PS2 was higher than that of the wild-type 
protein (Figure 2). The hydrophobicity score of the mutant protein was markedly lower than that of the 
wild-type one. Based on the 3D structural modeling of the secondary structure, the positions of Gly56 and 
Ser56 of the wild-type and mutant proteins, respectively, were anticipated to be located within loop 
structures without definite structures. Based on a model of the mutant protein, Ser56 displayed the 
potential interactions with Met1, Ala6, Asp8, and Glu54. Interestingly, in mutant model 2, a hydrogen 
bond formed between Ser56 and Leu396 that reduced the distance between the loop and the helix region 



 
in PS2

 
Conclusions: Substitution with serine may affect interactions with other residues and/or phosphorylation, 
promoting AD pathogenicity Future functional studies will be required to fully understand disease 
progression and mechanisms.
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Aims: TREM2 L15Q mutation was found in a 65-year-old AD patient. To assess its pathogenicity, we 
produced transfected cells and investigated the relationship between the mutation with Aβ-related 
pathology. 
Methods: TREM2 Wild type (WT) and L15Q were transfected onto the HEK 293 by using a plasmid 
transfection system and selected using geneticin. Gene expression and protein were measured for 
confirmation of modifying cells. The Aβ42 and Aβ40 performed commercial kits. In Aβ uptakes, the cells 
were incubated with Aβ42 and then, measured Aβ42. Aβ phagocytosis was obtained cell images and video 
by treating Aβ-labeling pHrodo. 
Results: TREM2 gene and protein were confirmed in TREM2 WT and L15Q transfected cells. Although 
both were overexpressed in HEK 293(MOCK), TREM2 L15Q was a lower protein than in 
WT. TREM2 L15Q had a higher Aβ42/40 ratio than WT. The Aβ42 uptake was relatively lower than WT. In 
Aβ phagocytosis images and video, TREM2 L15Q showed lower red fluorescence than WT, but similar to 
MOCK. 
Conclusions: In this study, we investigated the pathogenicity of the TREM2 L15Q mutation using the 
generation of mutant cells. Our results revealed that TREM2 L15Q led to an increase in extracellular 
Aβ42 levels while reducing Aβ42 uptake. These findings suggest that the mutation impairs the Aβ uptake 
and elimination functions of TREM2, resulting in incomplete Aβ clearance and an increase in extracellular 
Aβ in mutant cells. Consistent with our confocal images and live cell video analyses, which showed a 
decreased red fluorescence signal in TREM2 L15Q cells, we conclude that Aβ phagocytosis is hindered 
by the TREM2 mutation. Taken together, TREM2 L15Q interfered with Aβ phagocytosis and reduced Aβ 
uptake, which may allow Aβ to accumulate rather than be removed, thereby affecting the pathogenicity of 
AD.
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Aims: Pathogenesis, clinical course and pathological processes differ significantly between dementias. 
However, diagnosis remains challenging and reliable in vivo biomarkers are needed for patient 
stratification and therapeutic intervention. Our objective was to i) assess the extent of putative high 
genetic risk in our dementia cohort and ii) enhance diagnostic efficacy in clinical whole exome sequencing 
(WES) routines. 
Methods: We retrospectively applied a recently proposed classification scheme (Koriath et al. 2020, Mol. 
Psychiatry) considering dementia type, family history and age of disease onset (AAO) to evaluate the 
genetic risk in a well-characterized dementia patient cohort (AD, FTD, and other dementias, n=703). 
Patients were divided into groups with high, medium and low genetic risk in a blinded approach according 
to the adapted scheme. If available, WES, as well as APOE and C9ORF72 genotyping data of high-risk 
patients was analyzed. 
Results: 53 high-risk patients were identified. To date, full genetic data was available for 28 patients 
(53%). 11 individuals were carriers of established pathogenic variants and three 
were APOE4 homozygous. Thus, overall, 14 of the 53 patients (26.4%) were carriers of diagnostic 
relevant, pathogenic variants (APP, PSEN1, MAPT, PGRN, C9ORF72 and APOE4/4). Excluding the 25 
patients that have yet to be fully resolved, the diagnostic yield reaches up to 50% (14 out of 28 patients). 
Conclusions: Utilizing a classification scheme based on AAO and family history proved effective in 
increasing the probability of detecting pathogenic variants relevant for diagnosis and patient counseling. 
This approach significantly enhanced the diagnostic yield of WES in our cohort, demonstrating a marked 
improvement compared to the previously observed 20% in our clinical setting.
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Aims: We performed a large-scale, stratified genome-wide association study (GWAS) of Alzheimer’s 
disease (AD) to chart the role of autosomal genetic variation in AD sexual dimorphism and heterogeneity 
of APOE*4-related AD risk. 
Methods: The study overview and GWAS models are shown in Figure.1A. SNP-array AD GWAS 
datasets primarily composing the ADGC, together with whole-genome sequencing (WGS) from ADSP 
(NG00067.v7), provided case-control diagnoses for phase-1. The UK Biobank provided subjects with ICD 
codes and family history of AD status for phase-2. Subjects were of European ancestry. Linear mixed 
model regressions were performed (LMM-BOLT v.2.3.4) on AD outcome measures, adjusting for 
sex, APOE*4/APOE*2 dosage, genetic principal components, and array/batch/center. GWAS hits (P<5e-
*8) were evaluated for interactions effects (meta-regression for phase1+2 meta-analyses) and assessed 
in functional follow-up analyses. 
Results: Stratified AD GWAS identified 28 loci/variants, including 5 known lead variants in known AD loci, 
6 novel independent variants in known AD loci, and 17 novel loci (Figure.1B). 13 out of 17 novel loci 
showed varying degrees of functional support, with 4 also showing evidence for QTL colocalization 
(Figure.2). Many implicated genes showed prior support or effects relevant to AD (e.g. MARCHF10 was 
recently implicated as a risk gene for all-cause dementia) Nonetheless, most novel hits were 
low/uncommon frequency variants and QTL colocalization evidence was limited. Further, there appeared 
to be no predictive benefit for stratified GRS analyses 
(Figure.3). 



 



 



 

 
Conclusions: We identified novel loci/variants differentially associated with AD risk across APOE*4 
and/or sex. Yet, we inferred relatively limited evidence for stratified effects (propensity for low frequency 
hits and no benefit for stratified GRS). Overall, our findings contribute to our understanding of the genetic 
etiology of AD, which in turn contributes to advance personalized genetic medicine.
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Aims: APOE status is highly relevant towards clinical trial design and AD research broadly. The 
associations of APOE genotypes with AD are modulated by age, sex, race, ethnicity, and ancestry, but 
these associations remain unclear, particularly in historically understudied non-white samples. 
Methods: The study overview is shown in Figure.1. Various case-control, family-based, and longitudinal 
AD genetic cohorts were available through public repositories and underwent extensive genotype and 
phenotype quality control. These cohorts contributed data for Non-Hispanic Whites (NHW), Non-Hispanic 
Blacks (NHB), and Hispanics (HISP). Global ancestry was determined using SNPweights v2.1. Case-
control logistic regression models evaluated the AD risk associations of APOE*2 dosage, APOE*4 
dosage, and APOE genotype, with regard to APOE*33 as the reference, while adjusting for sex, 
array/batch/center, and global European, African, and Amerindian ancestry. APOE associations in East-
Asians (EAS) were obtained through meta-analyses of published AD genetic studies, given the relative 
paucity of EAS in publicly available genetic 
cohorts. 



 

 
Results: We made several novel observations (Figure.2). Notably, the associations of APOE genotypes 
with AD risk were least pronounced in HISP, which was not explained by global ancestry. Further, not 
just APOE*4, but also APOE*2 followed a reduced association strength with AD risk according to the 
pattern of EAS > NHW > NHB > HISP (with the exception of APOE*2 in EAS, which showed no significant 
association). The sex-by-age-specific association of APOE*34 in NHW, which was shown to be stronger 
in women, was reproduced here at ages 60-70 years, and additionally replicated in NHB and 
HISP. 



 

 
Conclusions: We provide the largest-to-date overview of APOE’s associations with AD risk across 
important biological and demographic strata. We expect these insights to be critical to guide AD research 
and clinical trial design.
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Aims: Hippocampal sclerosis of aging (HS-aging) is a cause of dementia in older adults which is often 
misdiagnosed as Alzheimer’s disease (AD). HS-aging hippocampal atrophy pattern might help 
differentiate it from AD. We aim to find risk SNPs previously associated with AD that might be more 
related to HS-aging. 
Methods: We calculated a polygenic risk score (PRS) combining 83 SNPs associated with AD by the 
European Alzheimer and Dementia consortium (EADB; Bellenguez et al. 2022) and assessed their 
relation with an HS-by-proxy based on magnetic resonance imaging (MRI) data of hippocampal subfield 
volumes from 1,130 individuals without dementia syndrome from Fundacio ACE (FACE) and ADNI. We 
used data from 322 cases and 1,386 controls from EADB–FACE/BBB to associate the EADB AD-PRS 
(83 variants) with AD in the presence of concomitant brain pathologies, as previously done by de Rojas et 
al. (2021) using their AD-PRS (39 variants). 
Results: From the 14 subfields analyzed, fimbria and hippocampal body and head (HBH) showed a 
significant association with AD-PRS. Association with these hippocampal subfields was also observed 
in SHARPIN rs34173062 (ORHBH=0.85[0.77-0.93]; p-valueHBH=2.63×10-04;ORfimbria=0.83[0.75-0.91]; p-
valuefimbria=2.09×10-04) and TNIP1 rs871269 (ORHBH=0.90[0.85-0.95]; p-valueHBH=1.71×10-04). These loci 
remained consistently associated to HS-aging after analyzing an independent cohort of cognitively 
healthy individuals (N = 729) from Fundacion CIEN. We replicated the stronger association of AD-PRS 
with AD in the presence of HS-aging than with AD pathology alone. 
Conclusions: The results presented in this study suggest that some SNPs that have recently been 
identified as AD risk variants might be more closely related to atrophy in hippocampal subfields instead of 
AD. Hence, these results could be instrumental to refine genuine AD and HS-aging pathways, their 
interrelationships, and to identify specific therapeutic targets for each condition.
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Aims: Increased oxidative stress and mitochondrial dysfunction are known features of Alzheimer’s 
disease (AD) pathomechanism. The pathological protein amyloid-beta (Aß) drives oxidative stress in AD. 
These effects are largely counteracted by the glutathione (GSH) system within our cells. Glutathione 
peroxidase 4 (fly homologue PHGPx) is a critical brain antioxidant within the GSH system. Reduced 
expression is evident in AD patient brain regions affected by Ferroptosis; a cell death mechanism 
associated with increased lipid peroxidation and mitochondrial alterations. These observations point 
towards potential therapeutic value in overexpressing PHGPx to rescue oxidative stress and 
neurodegeneration. We aimed to discover how levels of PHGPx affect phenotypes within 
a Drosophila model of AD, including survival, Aß accumulation and neurodegenerative phenotypes. 
Methods: Levels of PHGPx were altered specifically in fly neurons via the UAS-GAL4 system, using 
either RNAi for knockdown or cDNA for overexpression. To measure longevity the percentage survival 
state of flies was recorded over the lifespan compared to control. Locomotor function, used as a readout 
for overall CNS function, was assessed using a negative geotaxis assay. Analysis of mitochondrial 
morphology was then achieved using genetically encoded GFP and imaged by confocal microscopy. 
Mitochondrial dynamic changes that occur during oxidative stress were quantified using ImageJ. 
Results: We found overexpression of PHGPx ameliorates Aß toxicity through extension of survival 
in Drosophila and protects against progressive climbing deficits observed in adult Drosophila. Conversely, 
knockdown of PHGPx was shown to cause significantly more round mitochondria and to enhance 
oxidised glutathione levels in mitochondria. 
Conclusions: This suggests overexpression of PHGPx may act as a protective mechanism in context of 
neurodegenerative diseases involving the pathological hallmark amyloid including AD. Identifying the 
mechanisms underlying these phenotypes may lead to new therapeutic interventions for AD.
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Aims: Alzheimer’s disease (AD) presents itself as a highly heterogeneous disorder. Many diagnosed 
express variable symptom base which may further contribute to cognitive decline or be protective against 
the neurodegeneration caused by this disorder. One such factor is sleep. Aspects of sleep architecture 
are known to be heritable and influenced by genetic polymorphisms. Therefore, we hypothesized that 
genetic differences which underlie sleep disturbances influence the progression of AD. 
Methods: This study used existing data collected through the Alzheimer’s Disease Sequencing Project 
and National Alzheimer's Coordinating Center’s Uniform Data Set (NACC). In order to determine whether 
genetic differences underlie these sleep effects, we used VNTRseek to genotype over 200,000 tandem 
repeats of interest in sequencing data from non Hispanic White population (n=5116). 
Results: Using a logistic regression model controlling for sex and AD status we did not find any 
association of VNTRs with sleep disturbances in this dataset after correction for multiple testing. As it is 
well known that having sleep disturbances increases the chance of developing AD, we wanted to see if 
any genetic polymorphisms mediated this effect. Using a cox regression model controlling for sex and 
APOE4 status we found one tandem repeat, upstream from the carbohydrate sulfotransferase 3 gene, 
was associated with faster time to diagnosis of AD in those with sleep disturbances. 
Conclusions: We plan to extend these findings to include SNPs to evaluate multiple types of 
polymorphic contributions. As sleep remains one of the only modifiable factors that could easily influence 
the progression of AD, by identifying genetic associations which could allow us to predict factors which 
may accelerate the progression of this disorder we will open up avenues to apply early interventions and 
monitor the progression of this symptom closely.
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Aims: Family-based Genome-Wide Association Studies (GWAS) serve as a powerful analysis for the 
identification and investigation of rare genes associated with heightened risk while avoiding issues with 
population stratification in population-based GWAS. To effectively conduct family-based GWAS, the 
familial relationships among the study participants must be validated. We present a tool that will be 
implemented within an automated quality-control tool for pre-GWAS workflows to do thorough relatedness 
profiling for whole-genome sequencing for RedLat, an initiative studying Alzheimer’s disease and related 
dementias in Latin America. 
Methods: We built a Python pipeline for family-based GWAS that leverages the RedLat genomic data, 
accurately determining and verifying familial relationships among individuals. The tool utilizes PLINK2 and 
KING to infer pairwise kinship coefficients, labeling the relationships as either full siblings, parent-
offspring, 2nd-degree, or 3rd-degree relatives. We also compare the reported familial relations with the 
genomically determined relatedness using identity-by-descent (IBD) values. 
Results: This method will label all of the samples within the RedLat dataset based on kinship clusters 
and the familial relationships that exist within the clusters. The kinship coefficients are used to flag and 
remove samples with cryptic relatedness (individuals found to be related to more than two families) and 
ignore background relatedness as noise. We also confirm that the disclosed relatedness matches the 
genomic relatedness using IBD cutoffs to differentiate the relationships. We have verified that the results 
generated from our automated pipeline align with results produced manually. 
Conclusions: Our pipeline will confirm relatedness within RedLat so that family-based studies can be 
performed confidently on the data, increasing the accessibility and power of familial GWAS. In the future, 
this pipeline can be applied to any disease dataset once hereditary information is available.
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Aims: Objectives: Efforts to establish valid blood-based diagnostic approaches for individual susceptibility 
to Alzheimer’s Disease (AD) play a pivotal role in advancing strategies aimed at AD prevention and early 
therapeutic interventions. Two emerging indicators, Neurofilament light chain (NfL) and polygenetic risk 
scores (PRS) for AD, show promise in this context. The present study evaluated the correlation of both 
markers and their combined predictive value in cognitively healthy persons prior to clinical AD onset. 
Methods: We conducted data analysis using a cohort of 144 75-year-old participants drawn from the 
Vienna Transdanube Aging (VITA) longitudinal study. Participants were categorized based on 
development of AD over a 90-month study period. Plasma NfL was assessed using single molecular 
array technology (Simoa) at baseline, 30-, 60-, and 90-months. For validity control, NfL z-scores were 
computed accounting for the influence of age and BMI. Furthermore, genotype data from participants 
were collected and used to calculate individual late-onset AD continuous shrinkage polygenetic risk 
scores (PRS) based on the largest available AD genome-wide association study (GWAS). 
Results: 19 participants developed AD after a median time to diagnosis of 60 months (IQR 30). Plasma 
NfL levels increased significantly in both groups over 90 months (AD: p=1.2x10-4, controls: p=6.0x10-18). 
In the AD group baseline NfL plasma levels correlated with PRS (r=0.75, p<0.001). This relationship was 
not observable in the control group (r=-0.06, p=0.49; Fisher’s r-to-z: z=3.89, p<0.001). PRS-CS combined 
with baseline plasma NfL predicted development of AD (p<0.01). 
Conclusions: Our data suggest that polygenic risk for AD and plasma NfL closely interact years before 
onset of clinical symptoms. Our findings support the notion that peripheral NfL may serve as a diagnostic 
measure supporting early therapeutic intervention and secondary prevention in AD.
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Aims: Inflammation is involved in a plethora of pathophysiological conditions including brain dementia. 
Several genes of Alzheimer’s disease (AD) have also been associated with inflammation biomarkers 
including C-reactive protein (CRP). Here, we aim to investigate further the common genetic architecture 
between AD and inflammatory biomarkers and identify pleiotropic loci. We perform a large-scale multi-trait 
GWAS analysis on AD and CRP followed by genetic colocalization analysis to highlight candidate 
pleiotropic genes and their tissue sites of action. 
Methods: We performed a multi-trait analysis on AD and CRP using MTAG followed by colocalisation 
analysis on the top signals indicated from MTAG. A trait-expression quantitative trait loci (eQTL) 
colocalisation using AD, CRP and eQTL from 48 tissues to detect possible shared genes between the 
traits and investigate the tissues they are expressed. 
Results: We highlight 13 possibly shared genes between AD and CRP located in 4 loci and additionally, 
we prioritise 4 candidate causal variants. The variant rs11136254 colocalises via EEF1D in brain 
hypothalamus, while rs1582763 via RP11-1036E20.9 in whole blood and via TMEM132A in muscle 
skeletal. The variant rs34173062 colocalises in 6 different tissues via 4 distinct genes including CPSF1 in 
lung, artery coronary, muscle skeletal and adipose subcutaneous, PARP10 in artery tibial, ZNF251 in 
lung and SLC52A2 in adipose visceral omentum. Finally, rs62090056 colocalises via SERPINF2 in testis. 
Conclusions: Our findings provide insights into shared mechanisms underlying inflammation and 
neurodegeneration, representing potential preventive and therapeutic targets.
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Aims: Studies have shown non-Hispanic white (NHW) females carrying the APOEε2 or ε4 allele differ in 
risk of developing Alzheimer’s disease (AD) compared to men, though this difference may be age-
dependent. Here we comprehensively evaluate the association between sex, age, ancestry, 
and APOE with AD in cohorts from the Alzheimer's Disease Genetics Consortium (ADGC). 
Methods: A case-control study was conducted in 50 datasets (n=42,295). Logistic, linear, and Cox 
regression models were used to evaluate associations between disease status and age, sex, 
race/ethnicity (as proxy of ancestry), and APOE. 
Results: Men and women with APOEε3/ε4 showed no significant difference in risk of AD after accounting 
for age. Ancestry-specific analyses showed when comparing subjects with APOEε3/ε4 (vs. ε3/ε3), East-
Asian (EA) females (OR, 5.00) and males (OR, 4.20) had strongest risk; whilst the weakest risk was for 
South-Asian (SA) men (OR, 1.23). Age and ancestry-specific analyses found NHW females (OR, 4.66 vs. 
males: OR, 3.99) and African American (AA) females (OR, 4.27 vs. AA men: OR, 1.98) with APOE ε3/ε4 
presented higher risk between ages 66-75; whereas EA and SA exhibited this pattern at 55-64. In 
Hispanics, the relationship was reversed, with males aged 55-65 years carrying APOEε3/ε4 (OR, 3.42 vs. 
females: OR, 2.30) having stronger risk than females. Nonetheless, these differences were not 
statistically significant. Case-only and survival analyses also established that NHW, AA, and EA female 
APOEε3/ε4 carriers had earlier age-at-onset than their male counterparts. When comparing APOEε2 
carriers vs. ε3/ε3 carriers, NHW women (OR, 0.64) and men (OR, 0.50) presented the lowest ORs among 
ancestries. 
Conclusions: Our findings suggest ancestry and age-specific sex differences in AD risk in APOEε2 and 
ε4 carriers. However, local ancestry analyses for APOE are warranted to confirm these findings.
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Aims: APOEε4 is the major genetic risk factor for sporadic Alzheimer’s Disease (sAD). Despite its strong 
effect in disease development, there is a huge variability in the age of onset of APOEε4 carriers. We aim 
to detect synergistic combinations of low-risk variants that dramatically modify APOE influence in sporadic 
Alzheimer’s Disease (sAD). 
Methods: We accessed the European AD Biobank (EADB) dataset with >42.000 individuals. We 
conducted multifactor dimensionality reduction and multiplicative logistic regression on 85 GWAS index 
variants over the EADB data stratified by the number of APOEε4 alleles, to study the synergistic effect of 
all possible trios of variants. We combined the effect deviated from the additive weight of those 
combinations and compared the performance of both standard GRS and epistatic GRS models in >4.200 
independent samples. 
Results: We identified >400 novel combinations of genetic variants that significantly deviate from their 
predicted additive effect and drastically associate AD. The epistatic GRS model outperform significantly 
standard GRS, identifying >80% of the individuals’ status correctly. When stratifying by the number of 
apoe4 alleles, epistatic GRS also significantly improves AD prediction when compared to standard GRS. 
The improvement is remarkable in APOEε44 carriers, where standard GRS have an AUC of 78% and the 
epistatic GRS of >88%. 
Conclusions: We described numerous APOE interactors that dramatically influence the disease 
development, many of them interacting synergistically to promote sAD.
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Aims: Mice studies have identified blood proteins that influence brain aging, but translating these findings 
to humans remains a challenge. Here, we report an innovative approach that leverages genetic data to 
predict the plasma levels of these proteins in humans and assess their association with cognitive 
performance (Fig1).



 

 
Methods: Through a systematic review, we identified 13 circulating proteins with an aging/rejuvenating 
effect on the mouse brain. We retrieved data on summary statistics of protein quantitative trait loci 
(pQTLs) associated with these proteins in human plasma (Pietzner et al.,2021). We used these DNA 
variants to compute protein-based genetic scores (PRS) of each protein for 410 cognitively unimpaired 
individuals at risk of Alzheimer's disease of the ALFA cohort (60% women; 55% APOE-ε4 carriers, Fig2). 
We assessed the associations between each PRS and cognitive performance through general linear 
models stratified by sex, amyloid-β (Aβ) status (based on CSF Aβ42/40 ratio) and APOE-ε4 carriership.



 

 
Results: Our main results revealed that genetic predisposition to elevated plasma levels of TIMP2 
(Metalloproteinase inhibitor 2), a protein with a rejuvenating effect on mice brain, is associated with better 
cognitive performance as measured by the preclinical Alzheimer cognitive composite (PACC) and 
episodic memory composite scores. TIMP2-PRS association with PACC was also significant in the 
stratified models. Only the Aβ-positive group did not survive FDR correction (Fig3). In addition, the 
TIMP2-PRS significantly predicted the actual levels of TIMP2 protein in plasma (Fig4).



 



 

 
Conclusions: This innovative use of protein-based PRS computation may overcome translational 
challenges encountered in animal studies. Specifically, our study provides a complementary means to 
investigate the association of TIMP2 with brain performance in humans, suggesting TIMP2 as a potential 
therapeutic target in brain aging and cognitive function.
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Aims: Preventing dementia involves taking early action to address modifiable risk factors like depression. 
However, the extent of the significance of risk factors such as depression when beta-amyloid or 
phosphorylated-tau (p-tau) changes are present remains uncertain. In this current investigation, our 
objective was to investigate the potential impact of depression as a modifiable risk factor on conversion 
separately among individuals who are either Amyloid and Tau positive or negative. 
Methods: Utilizing the ADNI database, we examined how depression influenced the progression to 
dementia in two distinct cognitive groups: cognitively unimpaired (CU) and mild cognitively impaired (MCI) 
individuals, with beta-amyloid negative (A-) and positive (A+), as well as beta-amyloid and p-tau negative 
(A-T-) and positive (A+T+) protein status. This investigation involved a total of 367 CU subjects and 619 
MCI subjects. The Cox proportional hazard model was applied for the survival analyses. 
Results: Among MCI subjects, there was a significant increase in conversion for subjects with depressive 
symptoms at baseline compared to those without (HR= 1.4 (CI 1.2; 1.6) in the A- group, HR= 1.7 (CI 1.2; 
2.5) in the A+ group). In the A+T+ group, subjects with depressive symptoms at baseline showed a 
significantly higher conversion: HR=1.4 (CI 1.2; 1.6), whereas, in the A-T- group, depressive 
symptomatology did not affect conversion, HR=1.1 (CI 0.6; 1.9). Among CU individuals, a history of 
depression was associated with a significantly increased conversion to MCI or dementia compared to 
those without depression (HR= 1.6 (CI 1.1, 2.3) in the A- group and HR= 1.6 (CI 1.1, 2.5) in the A+ group. 
Conclusions: Our research reinforces the importance of addressing modifiable risk factors, even in 
cases where amyloid or p-tau pathology has already manifested.
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Aims: We examined potential links between medication exposures and neurodegenerative disease risk 
In order to determine possible risk associations between medications and neurodegenerative diseases, 
and to identify medications with a possible protective effect. 
Methods: Using time series data from the UK Biobank (UKB), we used the Cox proportional hazards 
model to test the association between medication exposure and NDD diagnosis during the study period, 
adjusting for age, sex, Townsend deprivation index, and number of times prescribed. We additionally 
compared PRS scores for Alzheimer's and Parkinson's between those who took medications of interest, 
and the average PRS scores in UKB. 
Results: After conducting multiple test corrections, we found 81 medications with protective associations 
and 162 associated with increased risk across 6 neurodegenerative diseases: Alzheimer’s, Parkinson’s, 
motor neuron disease (ALS), multiple sclerosis, general dementia and vascular dementia. Association 
between Donepezil and Alzheimer’s was confirmed (p=4.28E-52) as a positive control. Drugs with 
psychotropic and anticholinergic properties with established associated risk for Alzheimer’s disease were 
found across multiple other neurodegenerative diseases. Prescriptions of these drugs were associated 
with significant shifts in PRS score distribution in Alzheimer's and Parkinson's patients; cases with lower 
PRS had higher attributable risk due to non-genetic factors. 
Conclusions: Our observations support the evidence for high risk groups of medications known to 
interact with NDD phenotypes and provide new findings for drug interactions across several 
neurodegenerative disorders. Multiple common vaccines for viruses were found to be protective against 
neurodegenerative diseases, further underscoring the importance of vaccination and the risk that viral 
infections may impose for dementia.
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Aims: Recent human datasets have revealed LOAD (late-onset Alzheimer’s disease) genetic risk factors 
that are correlated to the degree of AD burden. These risk factors are modulated by exposure to 
environmental toxicants such as lead (Pb), cadmium (Cd), and arsenic (As). While the toxicants-LOAD 
association is known, the molecular mechanisms that underpin gene-environmental interactions are 
unknown. Examination of these risk factors in animal models provides essential insight into the 
heterogeneity observed in human disease and may reveal more appropriate targets for therapy 
development. 
Methods: Mouse models of LOAD were exposed to Pb, Cd, As, or a mixture in drinking water. Toxicants 
and endogenous biometals were assayed by ICP-mass spectrometry in the brain, blood, and urine. 
Spatial profiling by high-resolution metallomic imaging mass spectrometry (MIMS) confirmed brain 
mapping of toxicants. Transcriptional profiling of brains revealed specific changes in LOAD-related gene 
expression indicating mechanisms of LOAD progression. Transcriptional and proteomic profiling was 
used to identify human-aligned genes and protein networks predicted to drive LOAD risk. 
Results: Neurotoxicants were detected in all tissue samples collected. Pb, Cd, and As accumulated in 
the brain and altered expression of LOAD-relevant genes in a toxicant-specific manner. We detected 
changes in LOAD-relevant gene expression, including a decrease in Vgf and an increase in App. 
Reduced VGF expression has been observed and reported in all four independent AMP-AD studies and 
nominated as a key therapeutic target in each and APP encodes amyloid precursor protein (APP) from 
which the Aβ peptides are generated. 
Conclusions: These experiments provide critical feedback related to exposures of specific toxicants as 
environmental factors in novel LOAD models. Collectively these data suggest a direct effect of 
neurotoxicant exposure related to LOAD progression in patients.
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Aims: We examined the association between long-term exposure to PM2.5 and NO2 with neuropathologic 
changes of Lewy-body related pathology (LRP) in a large autopsy sample. 
Methods: 843 participants from the Adult Change in Thought study, a community-based cohort study, 
underwent autopsies. LRP was assessed in multiple brain regions. A spatiotemporal model was used to 
generate 10-year average air pollution (AP) exposure values prior to the date of death, linked to 
participants’ residential addresses. Inverse probability weighted multiple logistic regression was used to 
evaluate the association between exposure to PM2.5 or NO2 and LRP. Additional analyses examined if the 
association between AP exposure and LRP differed significantly across the levels of sex, smoking history, 
or age-at-death (< 90 vs 90+ years). 
Results: The average age at death in the sample was 89.2 years. Of the 843 individuals autopsied, a 
majority were female (57.3 %), White (94.1%), and had a history of smoking (55.0%). LRP was identified 
in 21.4% of the sample and there were no differences in LRP across sex or smoking history. 
PM2.5 exposure was not associated with the presence of LRP (OR = 1.03, 95% confidence interval 0.90-
1.19) after adjusting for study cohort, age-at-death, sex, race, education, neighborhood deprivation index, 
year of death, smoking history, and APOE genotype. Similarly, NO2 exposure was not associated with 
LRP (OR=1.01, 0.91-1.12). There was no evidence for any modification of the association between either 
pollutant and LRP based on age-at-death, sex, or smoking history. 
Conclusions: We did not find any significant associations between long-term exposure to PM2.5 or 
NO2 and increased risk of Lewy-body pathologies in the brain.
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Aims: The significant roles of both single and multiple infections, coupled with subjective cognitive 
decline (SCD), as prominent contributors to dementia development are increasingly acknowledged. Yet, 
their combined effect remains unexplored. This study investigates the influence of infections like 
Helicobacter pylori, Herpes simplex virus, Varicella-zoster virus, and Human papillomavirus on dementia 
risk, categorized by cognitive status. 
Methods: Utilizing data from a nationwide health screening program (2009-2020) involving 1,100,540 
individuals aged 66, participants were categorized as cognitively preserved (CP, n=825,405) or 
experiencing subjective cognitive decline (SCD, n=275,135). We evaluated the adjusted hazard ratios to 
ascertain the impact of infection count and cognitive status on dementia types within each group. 
Results: Preliminary results indicate an escalated risk of dementia and Alzheimer's disease (AD) with 
single to triple infections in the CP group in unadjusted analyses. In the SCD group, triple infections 
significantly amplified the risk for AD dementia. However, risk was slightly mitigated with single and dual 
infections after adjusting for covariates. A noticeable trend revealed increasing incidence rates per 1000 
person-years with a rising count of infectious agents in both groups. Notably, the SCD group faced a 
twofold increase in dementia risk compared to the CP group. 
Conclusions: The study suggests that dementia risk, heightened by single or multiple infections, is 
potentially less than the risk presented by SCD. The CP group exhibited a comparatively higher risk for 
infection-triggered AD compared to a nonsignificant risk in the SCD group. Further meticulous research is 
necessary to affirm these initial findings.
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Aims: In an effort to find alternative drug targets for neurodegenerative diseases (NDDs), evidence that 
autoimmunity and inflammation have an effect on NDD etiology has been established. Here, we use a 
clustering approach to investigate overlapping genetic risk factors between NDDs and autoimmune and 
inflammatory diseases to further elucidate the potential of inflammation-based drug targets as a treatment 
for NDDs. 
Methods: UK Biobank imputed genotype data for patients with two NDDs (Alzheimer’s disease [AD] and 
Parkinson’s disease [PD]) and five autoimmune and inflammatory diseases (multiple sclerosis [MS], 
rheumatoid arthritis [RA], type 1 diabetes [T1D], ulcerative colitis [UC], and Crohn’s disease [CD]) were 
used. Genome-wide association study (GWAS) summary statistics were used to identify and extract risk 
variants for each disease, as well as calculate polygenic risk scores (PRS). UMAP was used to perform 
dimensionality reduction. Clustering was performed to identify patterns in the genotype data in an 
unsupervised manner, without the use of disease labels. 
Results: Preliminary multi-disease analysis identified three clusters that each contained members from 
all studied diseases (Supplementary Figure 1). Regressions of PRS against cluster membership were 
performed to identify groups of patients who are generally genetically protected or at risk for the studied 
diseases. Individuals in cluster 0 generally showed significant genetic protection from both AD and T1D 
and significant risk for PD based on the PRS associations. Cluster 1 contained patients who had genetic 
risk for AD and T1D.



 

 
Conclusions: Planned analyses to further investigate the genetic overlap between these diseases 
include single-disease clustering and genomic structural equation modeling. We will also run regressions 
to determine variants that drive the establishment of the clusters, and perform OpenTargets and 
omicSynth searches to nominate inflammation-based drug targets for downstream analyses.
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Aims: This study aims to investigate the transcription patterns in peripheral monocytes in relation to 
amyloid-β (Aβ) and tau biomarkers in individuals with memory impairments. 
Methods: RNA was extracted from peripheral blood mononuclear cells (PBMCs), and mRNA expression 
profiles were generated using RNA-sequencing technology. The data were subsequently analyzed using 
bioinformatics tools to identify differentially expressed genes associated with amyloid-β (Aβ) and tau 
pathology. 
Results: A total of forty-four subjects visiting a memory clinic were enrolled in this study. The mean age 
of the participants was 64 years, with a male-to-female ratio of 17:27. Our analysis revealed that the 
cellular components of the transcripts overlapped between Aβ and tau pathology, but the biological 
processes differed. 
Conclusions: The distinct transcription patterns observed in peripheral monocytes in response to Aβ and 
tau pathology suggest the existence of separate processes through which systemic immune function 
interacts with these pathologies.
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Aims: To describe the natural history, healthcare resource utilisation and costs of progression from all-
cause mild cognitive impairment (MCI) to Alzheimer’s disease dementia (ADD). 
Methods: UK Biobank participants were followed until end of primary care or hospital record linkage or 
loss to follow-up. Cognitive tests at baseline were utilised to identify participants with cognition scores 
consistent with MCI, using principal component analysis. Participants with and without MCI were matched 
using propensity scores to compare healthcare utilisation and costs. ADD diagnosis was defined using 
diagnostic codes in electronic health records. 
Results: Of 502,394 UK Biobank participants, 33% (164,508) underwent cognitive assessments of which 
6,605 (4%) were classified as having all-cause MCI. ADD incidence rates for participants with MCI were 
9.5 times (95% CI, 7.9-10.9) higher than participants without MCI at 5 years (67.5 versus 7.1 per 100,000 
person-years). The mean time to ADD in those with MCI who progressed to ADD was 6.9 years. 5,419 
participants with MCI were matched to 21,676 participants without MCI, 40% of which had linked primary 
care records. Hospital inpatient costs were £866 (Standard Deviation, SD £3,205) per person per year in 
the MCI population versus £789 (SD £3,479) in matched participants without MCI at baseline, and £1,978 
(SD £8,890) versus £1,669 (SD £9,096) 10 years after baseline, whilst primary care and prescription 
costs over 6 years were 9.6% higher in those with MCI. The difference in cumulative inpatient costs over 
10 years between those with (n=75) and without (n=5344) eventual ADD diagnosis was £20,200 per 
participant with MCI. 
Conclusions: Hospital and primary care costs in individuals with cognition scores consistent with MCI 
are modestly higher overall and much higher in individuals who subsequently develop ADD.
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Aims: To examine the association of APOEε4 allele with in-hospital delirium and long-term cognitive 
outcomes following the delirium 
Methods: DESIGN Retrospective cohort study SETTING Electronic medical records (EMRs) from the 
Ilsan Hospital memory clinics in South Korea were linked to the Korean National Health Insurance 
Service (NHIS) database, which contains hospitalization, medication, and diagnosis records of all citizens 
in South Korea from January 2002 to July 2019. PARTICIPANTS 1057 memory clinic visitors 
with APOE genotype, longitudinal neuropsychological tests, and hospitalization 
records. MEASUREMENTS Incident in-hospital delirium was defined as the initiation of antipsychotics 
during hospitalization after excluding prevalent users. Longitudinal outcomes were three cognitive scales 
and two functional measurements. Incidence analysis was conducted using Cox proportional hazards 
models, while longitudinal outcomes were analyzed using multivariable mixed models with an interrupted 
time series design. 
Results: At baseline, APOEε4 carriers (N=298, 28.2%) performed poorly cognitive tests compared to 
non-carriers (CDR-SB mean ± SD: 3.3 ± 3.5 vs 2.8 ± 2.9, P=0.016; MMSE 22.3 ± 5.8 vs 23.2 ± 
5.2, P=0.029). Over the 17-year follow-up, the carriers developed more in-hospital delirium than non-
carriers after covariate adjustments (hazard ratio 1.96, 95% confidence intervals 1.30–2.96, P=0.0015). 
The APOEε4 allele also had a more detrimental impact on four out of the five cognitive and functional 
measurements after the delirium (beta estimates of post-delirium change by APOEe4 for CDR-SB = 
3.20, P<0.0001; CDR=0.60, P<0.0001; KIADL = 0.99, P<0.0001; SIADL = 14.07, P<0.0001). These 
findings remained robust even after adjusting for covariates. 
Conclusions: Throughout the 17-year follow-up, APOEε4 carriers demonstrated robust associations with 
in-hospital delirium and exhibited more post-delirium cognitive and functional impairment compared to 
non-carriers. Individuals with APOEε4 allele may need more attention to prevent in-hospital delirium and 
post-delirium cognitive impairment.
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Aims: Long-term cognitive outcome after transient global amnesia (TGA) is contradictory in the literature 
to date. Our study aimed to longitudinally investigate the association of TGA with incident dementia, using 
the long-term data of nationwide population-based cohort in South Korea. 
Methods: From the database of the Korean National Health Insurance Service between 2002 and 2018, 
study population was recruited using International Classification of Diseases, Tenth Revision codes. 
Cumulative incidence curve was plotted to compare the incidence rate of dementia between the TGA (G 
45.4; n=10,276) and the non-TGA (n=27,389) groups determined using a 1:3 propensity score matching. 
Using Cox proportional hazard regression models, we obtained crude and adjusted hazards ratios (aHRs) 
and 95% confidence intervals (CIs) for the incident dementia in patients with TGA compared with non-
TGA control. To exam independent variables determining dementia in TGA group, logistic regression 
analysis was performed, and adjusted odds ratios (aORs) and 95% CIs were produced. All statistical tests 
were two-tailed, and p values <0.05 were considered statistically significant. 
Results: The TGA group had higher cumulative incidence of dementia than the non-TGA group (p <0.001 
by long-rank test). TGA was significantly associated with incident dementia in the univariate and 
multivariate Cox models (HR 1.34, 95% CI 1.28–1.39 and aHR 1.40, 95% CI 1.34–1.46, respectively). 
The adjusted logistic regression showed that age (per 1 year, OR 1.09, 95% CI 1.09–1.10), female sex 
(OR 1.31, 95% CI 1.18–1.45), diabetes (OR 1.21, 95% CI 1.08–1.35), stroke (OR 1.30, 95% CI 1.16–
1.46), depression (OR 1.53, 95% CI 1.33–1.76), anxiety (OR 1.24 , 95% CI 1.01–1.39), and rural 
residence (OR 1.24, 95% CI 1.10–1.41) were independently associated with the incident dementia. 
Conclusions: Our results suggest the longitudinal association of TGA with incident dementia.
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Aims: We investigated the gene expression context of the beta-amyloid precursor protein (APP) gene in 
Alzheimer´s Disease (AD) brains, using its gene expression as the target of a targeted co-expression 
network. 
Methods: Gene co-expression networks (GCNs) on transcriptomes are too coarse grain models to 
specifically investigate associations of gene expression with phenotypes of interest. Targeted GCNs 
(TGCNs) are a new modelling approach we designed that creates more specific networks, focused on a 
phenotype, APP in this case. A TGCN tries to explain as much variation of the phenotype as possible 
within the sample while describing, functionally, the genes involved (available at 
https://github.com/aliciagp/TGCN). We created APP-TGCNs on the ROSMAP gene expression profiles 
and replicated results on the MSBB cohort. 
Results: The APP-TGCN has 25 modules 880 genes size. The hubs explain most of the gene expression 
variation in APP (R2 0.96). Within the hubs we find the ATP1B1 gene (leading a module enriched 
for dopaminergic neurons and GO terms like synaptic vesicle cycle). ATP1B1 replicates as hub in the 
MSBB TGCN. ABCD3 leads genes enriched for astrocytes and activity located mainly in the cell plasma 
membrane. FRZB is hub in a module enriched for endothelial and mural cells. NFASC module is enriched 
for oligodendrocytes and neuron development related terms, and replicates in the MSBB TGCN. In 
association to AD as a phenotype, the APP-TGCN shows APP involvement through the HNRNPA2B1 
module (enriched with mRNA metabolism and splicing annotations), and ATP1B1 and NFASC module. 
Conclusions: We show that APP expression in brain plays cell-specific key roles in several biological 
processes: neuron development through oligodendrocytes and in regulation of the synaptic vesicle cycle 
in dopaminergic neurons, which we found associated with AD pathobiology.
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Aims: To investigate the apoE-binding and APP-interacting protein TMCC2 in post-mortem human brain. 
Methods: We compared TMCC2 immunoreactivity and pathology in post-mortem brain of late onset AD 
cases as well as in age-matched non-demented controls. We also investigated TMCC2 immunoreactivity 
in post-mortem brain tissue from cases with early onset AD associated with Down syndrome. 
Results: In both early and late onset AD, TMCC2 immunoreactivity was closely associated with neuronal 
APP, as well as found specifically in dense cored senile plaques. In Down syndrome AD, TMCC2 
immunoreactivity was also found prominently associated with putative amyloid having a spicular or 
thread-like appearance. This TMCC2- and methoxy-X04-positive was not observed in the 10 late onset 
AD cases examined. Our observations may recapitulate those previously made using thioflavin S, 
variously named “birds nest plaques” or “fibrous plaques” which showed Aβ- and tau-negative amyloid in 
Down syndrome that was not observed in AD associated with other genetic risk factors. 
Conclusions: Association of TMCC2 with APP-related pathology in both early and late onset AD 
positions this protein as mediator between apoE and APP in AD pathogenesis. The association of 
TMCC2 immunoreactivity with an amyloid-dye reactive pathological feature potentially enriched in Down 
syndrome AD suggests that TMCC2 may be a target of chromosome 21 genes, and have the potential to 
adopt a β-pleated sheet amyloid conformation.
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Aims: Progression of Alzheimer’s disease is accompanied by the dysfunction of cholinergetic system and 
massive loss of cholinergetic neurons containing the nicotinic acetylcholine receptors (nAChRs). NAChRs 
agonists protect neuronal cells against amyloid toxicity, eliminate the senile plaques and improve learning 
and memory of transgenic mice. Moreover, nAChRs antagonists, that blocks binding of Abeta to the 
receptor, inhibits Abeta-induced tau protein phosphorylation in neuronal cells. It is mean that the toxicity 
of Aβ is mediated through a direct interaction between Abeta and nAChRs. The most abundant form of 
nAChRs in the brain is alpha4beta2 nAChR. It is known that Abeta binds alpha4beta2 nAChR and inhibits 
its function but little known about this interaction. 
Methods: Microscale thermophoresis and isothermal titration calorimetry were used to measure the 
binding of Abeta and extracellular domain (32-242aa) of nAChR alpha4 subunit. Xenopus laevis oocytes 
expressed alpha4beta2 nAChR or its mutant alpha4(35-HAАА-38) were used to define inhibition effect of 
Abetas on the receptor. The acetylcholine-induced ion currents were measured by two-electrode voltage 
clamp. Dynamic light scattering was used to evaluate the aggregation of Abeta. 
Results: Abeta forms a strong complex with alpha4 nAChR through the region 35-HAEE-38 of alpha4. 
Isomerization of Asp7, the well-known pathogenic modification of Abeta, enhance this interaction 10-fold. 
Mutation 35-HAАА-38 completely abolishes the binding of alpha4 nAChR and Abetas, as well as Abeta-
induced inhibition of alpha4beta2 nAChR in oocytes. The initial binding of Abeta peptides to the alpha4 
nAChR promotes their aggregation on the receptor matrix. 
Conclusions: The region 35-HAEE-38 of alpha4 nAChR is essential for interaction with Abeta. Increase 
of Abeta level induces its aggregation on the receptor and results in the inhibition of the nAChR. 
Supported by the Russian Science Foundation (grant #19-74-30007)
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Aims: The pivotal role of the amyloid precursor protein (APP) in the pathogenesis of Alzheimer’s Disease 
is well established. However, the precise physiological role of APP and its various proteolytical fragments 
is still not fully understood. Both, transmembrane APP signaling and secreted APP ectodomain fragments 
are required for normal development of the nervous system. Previous studies indicated that cell surface 
APP and the APLPs mediate synaptic adhesion, which is important during development and in the adult 
for processes that require synaptic stabilization. However, proteolytic cleavage of cell surface APP leads 
to APPsα secretion, which has been shown to support both structural and functional synaptic plasticity. 
Our goal is to understand the interdependence and regulation of these processes at the synapse in vivo. 
Methods: Here, we have generated novel APP knockin mice expressing solely a secretion-deficient APP 
variant by introducing a genomic deletion (APPΔS622) encompassing the α- and β-secretase cleavage 
sites. 
Results: APPΔS622 mice proved fully viable. Western blot analysis of APP processing in brain lysates 
indicated an accumulation of full-length, uncleaved APP at the cell surface that was paralleled by a 
prominent reduction of secreted, soluble APPs fragments and APP-CTFs. Intriguingly, the levels of post-
synaptic proteins PSD-95 and Homer1 were significantly reduced. Moreover, electrophysiological 
recordings conducted in the hippocampus of adult APPΔS622 mice revealed a synaptic phenotype 
characterized by pronounced deficits in the induction and maintenance of hippocampal Long-Term 
Potentiation (LTP). 
Conclusions: APPΔS622 mice represent a novel mouse line which will be further used to gain a deeper 
understanding of the role of APP as a soluble ligand. Collectively, our findings suggest that soluble APPs 
plays a fundamental role in modulating and regulating the dynamic processes underlying synaptic 
plasticity.



 
Shift 1 - 0287 

METALS MODULATE PROTEIN PHOSPHATASES IMPACTING ALZHEIMER'S DISEASE RELATED 
PROTEINS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A06.D. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: NETWORK BIOLOGY, CONNECTOME, PROTEIN-PROTEIN 
INTERATIONS 

André Nadais, Steven Alves, Ana Gabriela Henriques, Odete Da Cruz E Silva 
Institute of biomedicine, Department Of Medical Sciences, University Of Aveiro, Aveiro, Portugal 

Aims: Alzheimer ́s Disease (AD) is histopathologically characterized by hyperphosphorylation of tau 
protein and Aβ peptide deposition, thus forming intracellular neurofibrillary tangles (NFTs) and 
extracellular senile plaques (SPs), respectively. Moreover, the hyperphosphorylated states that occur in 
amyloid β-precursor protein (APP) and tau can result from imbalanced activities of protein phosphatases 
(PPs) and protein kinases (PKs) observed in AD. Additionally, SPs found in AD patients contain Zn2+, 
Cu2+, Al3+ and Fe3+ and previous studies have demonstrated that some metals affect both PPs and 
PKs activity impacting tau and APP phosphorylation. However, the correlation between metals, protein 
phosphorylation and AD pathology has not been fully elucidated and will be addressed in the work here 
presented. 
Methods: In vitro (cell-based experiments and protein analysis) and in silico methods were employed to 
unravel the potential role of metals in AD relevant proteins. 
Results: The results showed that Zn2+ and Cu2+ promote an increase in protein phosphatase 2A 
(PP2A) activity as well as a decrease of Glycogen Synthase Kinase 3β (GSK3β), resulting in decreased 
tau phosphorylation. On the other hand, with Al3+ and Fe3+, APP phosphorylation and metabolism were 
compromised as well as an increase in tau phosphorylation. These effects can be potentially mediated by 
alteration of PP1/PP2A and GSK3β activity. Moreover, using bioinformatic tools, 81 metal binding 
proteins, that also bind to PP1 or PP2 and that are associated with AD were identified. These represent 
interesting candidates for future studies among them the Glutamate Receptor Ionotropic, NMDA 2B 
(GluN2B). 
Conclusions: This study opens the door to the use of Zn2+ and Cu2+ as potential modulators of protein 
phosphatases and NMDAR activity, preventing the excitotoxicity, synaptic dysfunction, and tau 
hyperphosphorylation observed in AD.
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Aims: The TaRget Enablement to Accelerate Therapy Development for AD (TREAT-AD) consortium is 
missioned to provide tools to the Alzheimer’s research community for the discovery of novel therapeutics. 
Here we establish methods for developing knowledge graphs summarizing Alzheimer’s disease (AD) 
endophenotypes. 
Methods: The Pathway Commons Database contains information about biological pathway and 
interaction data. Using genes as nodes and the pathway and interaction data as edges, the topography of 
the network is established. A query gene list is used as input and the shortest path network reconstruction 
is the output. Data from the Accelerating Medicines Partnership® Program for Alzheimer’s Disease (AMP-
AD) is encoded into the knowledge graph as node and edge features. Filters, like cell type specificity, can 
be used to constrain the scope of the graph reconstruction. 
Results: Analysis of genetic targets for AD is enhanced by constructing pathway interaction networks 
describing the relationships between genes. Using a reconstructed network as the basis for a suite of 
network analysis tools identifies relationships between genes and potential therapeutic targets. Networks 
derived from genes involved in the biological domains such as lipid metabolism, autophagy, and synapse 
are more informative than a random set of genes being traced. 
Conclusions: Knowledge graphs derived from a list of genes are generated to enable network level 
understanding of the genes of interest. The relationships between genes that are annotated to a 
phenotype can be visualized and analyzed further as a network than they can in just a list form. 
Understanding the network effects of gene targets is imperative for identifying AD therapeutic targets.
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Aims: Methionine oxidation is a frequent occurrence in the ROS-rich brain, which can be reversed by 
methionine sulfoxide reductase (Msr). Since Msr is downregulated in AD patients and causes 
accumulation of methionine-oxidation, we believe that characterizing the methionine-oxidized proteome 
will provide clinically relevant information regarding AD pathogenesis. 
Methods: The present research provides label-free methionine-oxidized proteome measurements of 
mouse hippocampus with a design including variables of: time (3, 6, and 9 months), genetic background 
(5XFAD vs. WT) and sex (male and female).LC-MS/MS was acquired by Waters NanoAcquity UPLC 
coupled to a Thermo Scientific™ Elite Orbitrap Elite™ mass spectrometer. Raw LC-MS/MS data was 
processed using Peaks, Scaffold and Protmap. 
Results: We detected an age-dependent increase in global oxidation in both WT and 5XFAD mice, 
corroborating previous studies that found accumulation of oxidized proteins in healthy older adults. 
Additionally, 5XFAD mice show significantly higher expression of oxidized peptides at six and nine 
months, meaning that the oxidation burden is both age and disease dependent in this model. Enrichment 
pathway analysis revealed that glucose metabolism, recycling pathway of L1, and neurotransmitter 
release cycle are the main pathways involved in the AD-dependent oxidation as reflected by methionine 
sulfoxide profiling. While exploring our dataset of significantly expressed oxidized peptides, we found 
multiple proteins to be almost exclusively expressed in 5XFAD mice in oxidized forms. Using Protmap, we 
further validated which of these ox-peptides display a significantly higher oxidized fraction than all other 
proteins detected to be oxidized. 
Conclusions: We have longitudinally characterized the methionine sulfoxide abundance and 
stoichiometry speciation in 5XFAD mice. Altogether, our characterization of 5XFAD’s oxidized proteome 
provides insight on oxidation-impacted molecular mechanisms and identifies several methionine-oxidized 
proteins as a potential clinical target for antioxidant AD therapy.
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Aims: It remains unclear whether serum metabolomic signatures can differentiate early accumulation 
of in vivo cerebral beta-amyloid (Aβ), a hallmark neuropathology of AD, before onset of dementia. We 
investigated serum metabolomic signatures of in vivo cerebral Aβ deposition in nondemented individuals 
using comprehensive metabolomic profiling. 
Methods: We recruited nondemented older adults from the Korean Brain Aging Study of the Early 
Diagnosis and Prediction of Alzheimer’s Disease. All participants underwent comprehensive clinical 
assessment and 11C-PiB-PET, as well as the collection of serum samples from overnight fasting blood. 
Participants were classified into the Aβ positive (Aβ+) and Aβ negative (Aβ-) groups after quantification of 
brain regional PiB uptake. For comprehensive metabolomic profiling, we conducted global metabolomics 
using gas chromatography time-of-flight mass spectrometry and targeted metabolomics using the 
AbsoluteIDQ® p400 kit (BIOCRATES Life Science AG) with an ultra-high-performance liquid 
chromatography-quadrupole orbitrap mass spectrometry system. 
Results: A total of 247 nondemented older adults were included in the final analysis. Among them, 102 
individuals were classified into the Aβ+ group, and 145 individuals were in the Aβ- group. From global 
metabolomic profiling and targeted metabolomics, we first identified metabolite candidates that showed 
significant differences between the Aβ+ and Aβ- groups after multiple comparison corrections (FDR-
corrected p<0.05). Then, we selected five metabolic biomarkers, including Methionine, Threonic acid, 1,3-
Butaneiol, L-Phenylalanine and PC-O (25:0) by adjusting a VIP score in the PLS-DA model. The 
diagnostic accuracy of this metabolic panel to discriminate Aβ positivity among nondemented older adults 
was 84.2% (CI: 79.2%-89.1%). 
Conclusions: Our comprehensive metabolomic profiling found differences in serum metabolic profiles 
between the Aβ+ and Aβ- groups in nondemented older adults, indicating the serum metabolic signature 
may reflect in vivo cerebral Aβ deposition in this population.
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Aims: We generated a pipeline to analyze lipidomic data and the association with amyloid load, imaging 
and fluid biomarkers as well as cognitive measures in participants from Alzheimer’s Disease 
Neuroimaging Initiative (ADNI). 
Methods: We analyzed lipidomic data from ADNI which included targeted lipidomics and a metabolic 
panel based on nuclear magnetic resonance (NMR)including endogenous nanoparticles (eNP) composed 
of apolipoproteins. We determined the association of lipid dysregulation with amyloid load, imaging and 
fluid biomarkers including hippocampal volume and cognitive metrics including SPELL OUT (CDR-SB) 
AND MMSE (MMSE). Statistical models were built using linear regression and stratified by ApoE4 status 
(ApoE4+, harboring one or two ApoE4 alleles and ApoE4-, lacking the E4 allele). and diagnosis, including 
cognitively normal (CN), Mild Impairment Cognitive (MCI) and AD. 
Results: In ApoE4+ individuals, several eNP, including low-density lipoprotein cholesterol ester (LDL-
CE), increased with cortical amyloid burden in the temporal, parietal, and cingulate lobe regions. From 
targeted lipidomic data, both ApoE4+ and ApoE4-, were associated of sphingomyelin (SM) and 
phosphatidylethanolamine (PE). Several species of lysophosphatidylcholine (LPC) were associated with 
hippocampal volume, implicating changes in acyl chain remodeling. SM lipids were positively associated 
with CSF Abeta42 in AD+ participants and was negative associated with cognition in MCI+ participants. 
Conclusions: Our findings indicate that eNP and the lipid content are associated with amyloid burden, 
hippocampal volume, and cognitive outcomes amongApoE4 carriers and non-carriers . Molecular 
mechanisms and potential for clinical intervention can be revealed by future research of the lipid signature 
and changes in endogenous nanoparticle content of biofluids.
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Aims: Transcriptomic approach is widely used to study changes of gene expressions in reaction to 
Alzheimer’s Disease (AD) pathology. Most studies involve rodents but their transcriptomic profile is 
relatively different from humans during AD. In consequence, animal models closer of the humans are 
required. This work aims to study the impact of AD human brain inoculation on the transcriptomic 
expression of a primate model. 
Methods: We induced β-amyloid (Aβ) and tau lesions in a primate (Microcebus murinus) following 
intracerebral inoculation of AD brain extracts (n=12)(Lam, Acta Neuropathol Com, 2021)(Fig.1). Animals 
inoculated with control brain extracts were used as controls (n=6). They did not display amyloid or tau 
lesions. Bulk transcriptomic expression was assessed by RT-qPCR 21 month after brain extracts 
inoculation (Fig.2). We focused on the hippocampus, entorhinal cortex, frontal cortex and caudate 
nucleus using selected genes for microglia (AIF1, TREM2, CD68, CX3CR1), complement (C3, C1QBP), 
astrocytes (GFAP, Vimentin), oligodendrocytes (Sox10, MBP, PLP, APC, PDGFR-alpha) and neurons 
(Bassoon, Synaptophysin, Scl17a7, Homer1, Gria1 and 
Dlg4). 

 
Results: Mann-Whitney statistical test revealed an up-expression of MBP, GFAP and Vimentin in the 
entorhinal cortex in AD animals (this region displayed only tau pathology) compared to controls. Analysis 
of frontal cortex (that displayed only Aβ pathology) showed a down-expression of AIF1 and an up-
expression of CD68 and Gria1 in AD animals compared to control. Analysis in hippocampus (that 
displayed both tau and Aβ) revealed a down-expression of AIF1 and an up-expression of Bassoon in AD 
animals compared to control.



 

 
Conclusions: Our results reveal transcriptomic changed involving astrocytes, oligodendrocytes, microglia 
and neurons in reaction to tau and Aβ lesions. They open the way for further evaluation of transcriptomic 
profiles in the Microcebus Murinus as a model of AD pathology.
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Aims: We applied pseudotemporal models to brain-derived transcriptomics and proteomics data from an 
AD case-control study to better understand the ordering and nature of the earliest molecular changes in 
the brain. 
Methods: Manifold learning algorithms ‘order’ samples based on similarity of expression patterns, and 
then place each sample across a ‘trajectory’ of disease progression. We applied this approach to 
transcriptomic (N=1078) and TMT-proteomic (N=602) data from human postmortem brain samples from 
the ROS/MAP study within the Accelerating Medicine Partnership-AD consortia (AMP-AD). Analyses 
were stratified by sex, which resulted in four lineages, each of which successfully recapitulated disease 
and neuropathological endpoints. We calculated differential expression (DE) within ‘states’ along each 
trajectory. We used gene set enrichment analyses to identify significant GO terms changing along the 
trajectories and grouped them into 19 AD-relevant biological domains. We compared state-specific DE to 
case-control analyses of DE. 
Results: We identified up- and down-regulated pathways involved in biodomains encompassing immune 
response, synaptic function, lipid metabolism, and other realms, in sex-stratified AD case-control 
analyses. We then tracked them state-by-state along the lineages and identified early ‘transition’ states at 
which biodomain regulation began to resemble the case-control analysis. In these transition states, we 
also observed significant changes in other biodomains that were not identified in the case-control 
analysis. Major pathways were largely conserved between males and females. 
Conclusions: Pseudotemporal modelling provided unique insights into the ordering of molecular 
changes leading to AD, and potentially uncovered new genes and pathways implicated in early-stage 
disease processes. While most major pathways were conserved between sexes, more subtle differences, 
especially those noted early in disease trajectories, may provide crucial insights into key processes 
driving disease in women and men.
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Aims: Neutrophils were shown to play a negative role in Alzheimer Disease (AD) mice and their depletion 
improved cognitive functions. In AD patients, increased neutrophil-to-lymphocytes ratio was observed. 
Here we aimed to dissect the neutrophil transcriptomic signature associated with cognitive impairment in 
AD relative to sex, age and APOE-genotype. 
Methods: We utilized a balanced cohort (totalling 160 samples) of male and female patients with AD or 
mild cognitive impairment (MCI) across APOE genotypes. Age-matched cognitively unimpaired 
individuals, were analyzed as healthy controls (HC). Top differentially expressed genes were identified, 
and the core neutrophil signature associated with MCI/AD, adjusted for covariates, was investigated using 
supervised machine learning (Random-Forest-Classifier). Validation was performed on public bulk-
RNAseq of blood samples from 422 patients. Bulk-RNAseq profiles were screened using immune-cell-
type deconvolution. Gene-regulatory-network, upstream-regulator and custom gene-set enrichment 
analysis were implemented to decipher underlying neutrophil changes according to patient subgroup. 
Results: We identify strong sex-dependent neutrophil gene signature changes during cognitive 
impairment. While neutrophils from both sexes were enriched for TGFb-signaling during MCI/AD, only 
female samples upregulated gene expression modules associated with IL-1 and IL-17. Utilizing neutrophil 
expression profile and machine learning approaches, we identified top molecular perdictors of cognitive 
impairment, which are enriched in carriers for the strongest AD risk gene; APOE4, and to a greater extent 
in female APOE4 carriers. 
Conclusions: The core transcriptional signature of neutrophils associated with cognitive impairment, was 
predominantly sex-dependent and to a lesser extent APOE4 driven. We identify targets for therapeutic 
intervation, as well as molecular biomarkers of the transition to cognitive imapirment and dementia. This 
may result in precise therapeutic interventions for AD according to sex and APOE4 genotype, providing 
an alternative strategy for an unmet clinical need.
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Aims: Glial cells exhibit distinct transcriptional responses to β-amyloid. Single-nucleus RNA-sequencing 
studies have carefully characterized glial cell subpopulations in the human Alzheimer's disease (AD) brain 
and described their association with AD pathology burden. However, without spatial information, the 
multicellular response at amyloid plaques remains largely unknown. Here, we combined spatial 
transcriptomics (ST) with immunohistochemistry to explore the molecular mechanisms in the amyloid 
plaque niche. 
Methods: A total of 32 sections from the prefrontal cortices of 15 AD and 2 control cases were applied to 
ST arrays with spatially barcoded probes (spots) of 55 μm diameter. Each of the 59,588 tissue-covered 
spots in our dataset detected a median of 2,202 genes and included a median of 4 nuclei. Amyloid 
plaques in the same tissue sections were stained with Thioflavin S and then projected onto the ST 
profiles. 
Results: Clustering the spots reconstructed the cortical layer structure. We detected 263 amyloid 
plaques, and spots within 150 μm of plaques were compared to distant spots (>500 μm), adjusted for 
cortical layer and donor. This approach confirmed plaque-associated genes reported in mice, 
including GFAP, CLU, MBP and MOBP. Interestingly, the two AD risk 
genes RBFOX1 and SERPINA3 were upregulated at plaques. SERPINA3 is a marker of an inflammatory 
astroglial subpopulation (Ast_5). Indeed, computationally predicting the Ast_5 locations from the ST data 
confirmed an enrichment at plaques. Further, we found a downregulation of metallothioneins, expressed 
by astrocytes, indicating a potential dysfunction of zinc ion homeostasis. 
Conclusions: Our unbiased approach revealed 182 plaque-associated genes, enhancing our 
understanding of the molecular mechanisms within the amyloid plaque environment. Many of these genes 
are transcribed by astrocytes and oligodendrocytes and point towards inflammatory processes and ion 
transport and homeostasis.
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Aims: The Model Organism Development and Evaluation for Late-onset AD (MODEL-AD) Center aims to 
develop, validate, and distribute novel mouse models of late-onset Alzheimer’s disease (LOAD). 
Accordingly, risk factors associated with the etiology of LOAD were identified and expressed in a novel 
mouse model to investigate their impact on aging phenotypes and AD progression. Genetic studies have 
demonstrated that a locus containing the ATP binding cassette subfamily A member 7 (ABCA7) gene is 
correlated with increasing risk for AD. Here, we investigated the effects of the Abca7*A1527G humanized 
risk allele on LOAD phenotypes and biomarkers to better align the biology of mouse models with those 
observed in human disease. 
Methods: Two genetic risk factors of LOAD were incorporated into C57BL/6J mice along with humanized 
amyloid-beta to produce the ‘LOAD2’ (B6.APOE4.Trem2*R47H.hAbeta) baseline strain. To investigate 
the impact of the ABCA7*A1527G risk factor, littermate carrier (LOAD2. Abca7*A1527G) and non-carrier 
(LOAD2) mice were extensively aged and an animal phenotyping pipeline was employed to correlate 
outcomes with phenotypes observed in human patients, including in vivo PET/CT imaging and behavior 
assays. Post-mortem analyses of blood and brain tissue for risk-factor-related alterations in 
neuropathology, transcriptomics, metabolomics, and proteomics were performed. 
Results: Mice expressing Abca7*A1527G revealed individual and synergistic transcriptional effects with 
genetic risk factors correlated with human AMP-AD modules. LOAD2.Abca7*A1527G mice showed an 
uncoupling of brain glycolysis and regional perfusion. Neuropathology analysis in brain tissue is in 
progress, as are cytokine panels in brain homogenates and plasma. Further transcriptomic, 
neuropathological, and histological analyses are currently underway. 
Conclusions: Initial characterization of aged mice expressing genetic risk factors of LOAD indicates 
that Abca7*A1527G expression increases susceptibility to disease through interactions between 
cerebrovasculature, microglia and peripheral immune cells.
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Aims: Late-onset Alzheimer’s disease (LOAD) comprises more than 95% of all AD cases. Legacy 
transgenic, overexpression animal models do not effectively produce the heterogeneity observed clinically 
in LOAD patients and thus are not appropriate subjects for preclinical therapeutic development. We 
therefore generated and investigated novel LOAD mouse strains designed to better phenocopy the 
heterogeneity of human disease and reveal more appropriate molecular targets for treatment. Results 
from the Alzheimer's Disease Neuroimaging Initiative (ADNI) revealed that alterations 
in MTHFR expression produce changes in brain volume, white matter, and vascular inflammation. 
Understanding the effects of the MTHFR*C677T allele expression in mouse strains subjected to 
additional LOAD risk alleles will inform biomarker discovery and potential clinical therapeutics. 
Methods: Mice expressing Mthfr*C677T, on a humanized App, APOEe4, and Trem2*R47H background, 
were assessed over multiple ages for indications of disease. Regular behavior measurements and 
biometric samples were collected longitudinally to 24 months. Upon endpoints blood and brain tissue was 
collected for transcriptomic, proteomics, and neuropathological, correlation and analyses. 
Results: Initial studies in an aged mouse model with a LOAD-relevant genetic background showed 
that Mthfr*C677T produced a transcriptional signature in the brain more similar to those seen in human 
AD patients, supporting observations from public datasets. The enzymatic activity of MTHFR*C677T is 
known to be diminished, preventing homocysteine conversion, increasing blood homocysteine levels, and 
inducing vascular inflammation. Neuropathological and transcriptomic analysis of advanced age cohorts 
is underway along with more detailed, CNS-specific characterization of the many aspects of MTHFR 
function. 
Conclusions: We observed strong correlations to human disease transcripts in AMP-AD expression 
modules with the expression of Mthfr*C677T. Here we show the evidence of emerging disease pathology 
in a novel LOAD2.Mthfr*C677T mouse strain.
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Aims: Lipidomic data from autopsy brain, human plasma and animal models shows severe lipid 
dyshomeostasis in AD, thus, indicating a crucial role of the lipids in the development of Alzheimer’s 
pathology. Previous studies have shown that the loss of polyunsaturated fatty acids among multiple 
phospholipid classes is common in AD affected human brain and mouse models. 
Methods: We employ untargeted Desorption Electrospray Ionization (DESI) Imaging Mass Spectrometry 
to investigate spatial profiling of lipids between normal-aging and AD-affected mouse brains across 
various ages (6, 12 and 22 months old). Using PYTHON and R-studio, we developed a new pipeline to 
process spatially acquired data of several thousand precursor ions of lipids and to perform statistical 
analysis to determine the differential content of lipids among specific anatomical regions. 
Results: By using Mass Spectrometry and applying appropriate lipid standards we show for the first time 
that specific lipid species including sphingomyelins, phospholipids and polyunsaturated fatty acids, such 
as docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) are highly enriched in the globus 
pallidus region of AD-affected mouse brains compared to wild type brain. This phenomenon is observed 
prior to amyloid plaque accumulation and behavioral deficits. 
Conclusions: Untargeted DESI Imaging Mass Spectrometry facilitates spatial profiling of thousands of 
lipids in mouse brain. Our newly developed pipeline fosters comprehensive statistical analysis to compare 
specific regional lipid alterations and to discover lipids that are relevant to AD etiology and disease 
progression. The pipeline also facilitates distribution pattern recognition allowing spatial cluster analysis to 
identify lipids with similar regional distribution and changes due to genetic disposition and age. Ultimately, 
discovery of new differentially expressed lipids will lead to identification of new lipid-based biomarkers 
and mechanistic changes in lipid metabolism relevant to disease.
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Aims: ADmit has developed a cutting-edge technology based on next-generation sequencing (NGS) 
analysis of mitochondrial DNA (mtDNA) epigenetic biomarkers present in the blood of patients with mild 
cognitive impairment (MCI). It provides a percentage of progression to Alzheimer’s disease dementia 
(ADD) using a machine learning approach. The aim is to analyze the stability of mtDNA methylation: a) in 
blood stored at room temperature (RT), b) in different DNA freeze-thaw cycles, and c) in sample 
replicates. 
Methods: Extracted DNA from whole blood recruited at Bellvitge University Hospital (Barcelona, Spain) 
was treated with bisulfite. Libraries were generated and sequenced by NGS using the MiSeq Illumina 
platform. a) From the blood of 5 patients, we extracted DNA immediately and stored other blood aliquots 
at RT for 2, 6, and 12 days prior to DNA extraction, b) we completed the following freeze-thaw cycles in 
DNA from 8 patients: 1, 3, 6 and 12 cycles, and c) we used DNA from 10 patients and replicate the 
bisulfite treatment 8 times. 
Results: DNA methylation patterns in D-loop and ND1 mitochondrial regions are stable in the different 
conditions showing no significant statistical differences (FWER> 0.05) and no technical batches 
associated with systematic variation. We showed replicability in samples from the same patient. These 
results demonstrated the repeatability and reproducibility of our method within our facilities. 
Conclusions: The storage conditions that samples may encounter during normal shipping and handling 
processes do not impact on mtDNA methylation. Therefore, our mtDNA mitochondrial approach is a 
feasible prognostic tool for the progression of ADD at the MCI stage.
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Aims: The cause of Alzheimer's disease (AD) remains unidentified, but it is likely the result of a 
combination of genetic and environmental factors. One significant risk factor for AD is traumatic brain 
injury (TBI). Several AD-associated pathological features, including Aβ deposition, elevated 
phosphorylated tau levels, acetylcholine deficits, blood-brain barrier disruption and memory decline have 
been detected in TBI-affected brains. The aim of this study was to investigate functional and pathological 
effects of a single closed head injury (CHI) in a mouse model of amyloid and tau pathology, the 3xTg-AD 
mouse, with the hypothesis that TBI may lead to memory impairments and in a raise on deposition of Aβ 
and tau phosphorylation, potentially exacerbating the progression to AD. 
Methods: We induced a CHI in 6-month-old male and female 3xtg-AD mice using a 5mm flat steel tip 
electromagnetic impactor (Leica Impact One). The impact was aimed at bregma point (ML=0.0mm, 
AP=0.0mm), at a 4.0m/s with a 100ms dwell time and a 1mm impact. After a 28-day post-injury period, 
cognitive and locomotion functions were evaluated, and various inflammatory, neurodegenerative, and 
blood-brain barrier (BBB) markers were assessed using immunohistochemistry and immunofluorescence 
methodologies. 
Results: Our findings reveal that CHI in 3xtg-AD mice leads to significant deficits in learning and memory 
when compared to sham animals by fear conditioning and novel object recognition tests. Additionally, we 
observed a 38% rise in intraneuronal amyloid beta (Aβ) accumulation and disruptions in the blood-brain 
barrier within the pericontusional cortex following CHI. In addition, we observed sexual dimorphisms in 
these effects. 
Conclusions: In conclusion, our study demonstrates that the closed head injury model aggravates 
behavioural impairments and Aβ pathology in 3xtg-AD brain pathology 28 days after injury.
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Aims: In cellular models of Alzheimer’s disease (AD), the neuroblastoma derived cell line SH-SY5Y is 
commonly used. Various methods exist to differentiate SH-SY5Y cells into a mature neuron-like 
phenotype. The main objective of this study is to assess the morphological, biochemical and respiratory 
changes of three SH-SY5Y differentiation protocols and evaluate their effectiveness as potential AD 
models. 
Methods: Cells were differentiated according to previously described protocols using insulin like growth 
factor 1 (IGF-1), retinoic acid (RA), or RA combined with brain derived neurotrophic factor (BDNF). 
Immunocytochemistry was performed to assess morphological changes. Western blots were performed to 
assess protein level changes. High resolution respirometry was used to assess respiratory changes. 
Statistical analysis was performed with T-tests and ANOVA. 
Results: Morphologically, ~90% of RA/BDNF and IGF-1 differentiated cells displayed neurites equal to or 
greater in length than the cell body, compared to 65% of RA differentiated cells and 25% of 
undifferentiated cells. RA and RA/BDNF differentiated cells had significantly higher levels of choline 
acetyl transferase and synaptophysin proteins than undifferentiated and IGF-1 differentiated cells. IGF-1 
differentiated cells displayed significantly increased beta-III-tubulin protein levels compared to other cell 
types. Rotenone-induced inhibition of respiration was less pronounced in RA differentiated cells, 
suggesting that RA differentiation decreased the proportional contribution of complex I to respiration. 
Conclusions: Morphologically, RA/BDNF and IGF-1 cells display a more mature neuronal phenotype 
than RA differentiated and undifferentiated cells. Biochemically, both RA and RA/BDNF differentiated 
cells display the same cholinergic phenotype, making them ideal for AD modelling. Mitochondrial 
dysfunction is an early hallmark of AD neurotoxicity, so an understanding of the way differentiation affects 
respiration is an important consideration in cellular modelling of AD. The novel respiratory differences 
presented provide insight into these developmental changes.
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Aims: While the aetiology of familiar Alzheimer´s Disease (fAD) is determined by genetic mutations in 
well-characterised genes, sporadic AD (sAD) arises from a complex interplay between genes and 
environment that remains poorly understood. This project rises from the hypothesis that early causative 
disease states, triggered by genetic and external factors, highly difficult to model, can be defined by 
transcriptomic fingerprints that functionally drive the cells into the disease phenotype. In this context, we 
aimed to integrate such fingerprints in human cells for the generation of sAD models. 
Methods: We have developed a pipeline for the validation of early transcriptomic alterations identified 
from post-mortem patient samples which hold the potential to be causative of sAD. Bioinformatically-
predicted candidates were analysed in human neuroblastoma SH-SY5Y cells to assess the effect of their 
knockdown (KD) on Aβ aggregation. Shortlisted candidate genes were then validated in iPSC-derived 
cortical neurons to study whether AD relevant phenotypes were triggered upon early expression 
perturbation. 
Results: Our SH-SY5Y pre-screening assay identified 12 candidates which increased Aβ aggregation 
upon KD. FBXO2, a subunit of the ubiquitin protein ligase complex SCF, was chosen for further 
validation. The early downregulation of FBXO2 in wild-type human cortical neurons triggered 
amyloidopathy, tauopathy and both functional and structural network impairment, hence enabling the 
generation of a comprehensive model of sporadic AD. 
Conclusions: We report a neuronal model of sAD that recapitulates a set of key molecular AD hallmarks. 
We envision to expand our strategy towards the generation of panels of preclinical models that faithfully 
capture the molecular complexity of the full spectrum of AD patients, steering the drug discovery field 
towards personalised medicine.
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Aims: Cognitive resilience to AD is a phenomenon whereby and individual presents with normal cognitive 
function despite harboring familial Alzheimer’s disease (FAD) mutations and corresponding brain 
neuropathologies. Determination of the underlying mechanisms of cognitive resilience to AD will likely 
offer novel disease modifying therapeutics for individuals at-risk for AD. 
Methods: To determine transcriptional changes associated with resilience, we profiled the hippocampal 
transcriptome at the single cell level in top resilient and susceptible strains from the AD-BXD mouse 
reference panel, a genetically diverse mouse model of AD that better mimics human AD. Here, we used 
contextual fear memory paradigm to assess short-term memory function in AD-BXDs carrying the 5XFAD 
mutation. Resilience was defined based on age-related change in cognitive function relative to that of the 
entire AD-BXD population, where strains showing no or lower than average decline were considered 
resilient. 
Results: We show that cognitive resilience is characterized by a transcriptional signature that diverges 
from that of susceptible strains in excitatory neurons of CA1, dentate gyrus and intratelencephalic 
neurons in layer 3 and 6 of the entorhinal cortex. We found that the transcriptional profile of resilient 
strains is enriched for regulation of transmembrane transport in presymptomatic stages that included a 
notable upregulation of Reln and Ntng2, whereas translation at the CA1 synapse corresponded to an 
upregulation of ribosomal genes in neurons from resilient AD mutation carrier mice. 
Conclusions: Our findings suggest that resilience is conferred in memory-relevant regions through 
unique transcriptional changes in a cell-specific manner and provide a foundation for mechanistic studies 
required for resilience-based drug development.
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Aims: Genetic variations have emerged as crucial players in the etiology of Alzheimer’s disease (AD), 
and they serve for a better understanding of the disease mechanisms; yet the specific roles of these 
genetic variants remain uncertain. Animal models with reminiscent disease pathology could uncover 
previously uncharacterized roles of these genes. Therefore, we generated zebrafish models for AD 
variants to analyze their function. 
Methods: Using CRISPR/Cas9, we generated a knockout model for abca7, orthologous to 
human ABCA7. We performed single cell transcriptomics and analyzed the altered genes and molecular 
pathways in zebrafish. We leveraged data from multiethnic AD cohorts at Mayo Clinic and Columbia 
University, to perform genetic association studies, co-expression analyses, in silico interaction mapping, 
family based variant segregation analyses and epigenetic mQTL studies, and the functional and 
histological investigations in human and zebrafish. 
Results: The abca7+/- zebrafish reduced astroglial proliferation, synaptic integrity, and microglial 
response after Aβ42 treatment. We found that the abca7 loss-of-function (LOF) reduced neuropeptide Y 
(npy) expression as well as bdnf and ngfr. Human brain analysis showed reduced NPY in AD, regulatory 
interaction between NPY and BDNF, genetic variants in NPY associated with AD, and segregation of 
variants in ABCA7, BDNF and NGFR in families. ABCA7 variants altered the epigenetic codes 
in NPY, BDNF, and NGFR promoter regions. Human results paralleled with zebrafish findings. NPY 
administration to zebrafish rescued the phenotypes in abca7 knockout. 
Conclusions: Our results demonstrate a previously unknown link between ABCA7 and NPY in regulation 
of synaptic integrity and astroglial proliferation in AD. We show that zebrafish is a useful functional 
genomics model for investigating the roles of genetic variants found in humans.
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Aims: Aims: To investigate if the APPSAA knock-in mouse model of Alzheimer's disease exhibits age- and 
sex-dependent changes in sleep and nesting, an activity of daily living that enhances sleep. 
Methods: Methods: Using a longitudinal design, sleep and nesting were monitored in male and female 
APPSAA and wild-type (WT) mice (N=8/genotype/sex) from 4-17 months of age, because previous studies 
indicate that APPSAA mice exhibit amyloidosis and running behavior alterations during this age range. 
Every 2-3 months, the mice were transferred to individual cages for piezoelectric sleep recording for one 
week. Each cage contained cotton squares, allowing construction of nests that were scored on a 5-point 
scale (5=best nest). Sleep percentages during the light, dark, and 24-hour periods were assessed with 
SPSS 28.0, using 2-way ANOVA to test for the main effects of sex and genotype. Kruskal Wallis was 
used to asses nesting scores. 
Results: Results: At all ages tested, female mice of both genotypes slept less than male mice. APPSAA 
mice showed significantly less daytime and total sleep percentages than WT mice at 15 and 17 months. 
Nesting scores were not significantly affected by sex but decreased as the mice aged (P<.001), with 
APPSAA mice showing lower scores at 15 and 17 months. 
Conclusions: Conclusions: Female sex deleteriously affects sleep in the APPSAA mice, as previously 
observed in other AD mouse models. At older ages, the APPSAA mice exhibit a loss of daytime (rest 
phase) sleep, mimicking the condition in AD patients. Nesting, a mouse activity of daily living, also 
declines with age, more prominently in the APPSAA than WT mice. In summary, APPSAA mice exhibit 
age-related behavioral changes that are similar to those observed in AD patients.
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Aims: The memory deficits and cognitive decline associated with Alzheimer’s Disease (AD) become 
evident when both amyloid-beta and tau pathology are widespread across cortical-hippocampal circuits. 
However, the causes of dysfunction within these circuits in AD, and whether this dysfunction is reversible, 
remains unknown. We aimed to assess the impact of amyloid-beta and tau accumulation upon the 
function of cortical-hippocampal circuits and determine whether any associated deficits can be rescued 
following reduced expression of these proteins. 
Methods: We used two-photon calcium imaging and multi-region Neuropixels electrophysiology to record 
neuronal activity within cortical-hippocampal circuits of the APP/PS1xTg410 mouse model of AD, before 
and after treatments to suppress amyloid-beta and/or tau production. We employed additional 
immunohistochemistry, blood plasma analysis and nucleated patch electrophysiology to assess the effect 
of treatment on AD biomarkers and investigate the mechanisms underlying treatment effects. 
Results: Accumulation of amyloid-beta and tau caused a strong reduction in neuronal firing across 
cortical-hippocampal circuits. Importantly, combined reduction of both pathogenic proteins was sufficient 
to reinstate normal activity patterns while reducing individually proteins had no impact on neuronal 
dysfunction. Combination treatment prevented the accumulation of soluble AD-associated biomarkers but 
had no impact on the density of neuropathological plaques and tangles in cortical tissue. Finally, 
restoration of neuronal activity was concurrent with increased density and function of NMDA receptors. 
Conclusions: Our data suggest both amyloid-beta and tau elicit effects via NMDA receptors that act to 
suppress neuronal activity. These effects are likely mediated by soluble forms of both proteins. Crucially, 
our data suggest that at advanced stages of AD, where both amyloid-beta and tau pathology are 
widespread, therapeutic strategies repressing both proteins simultaneously may provide greater clinical 
benefits to cognitive function in patients.
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Aims: Lipids are the major component of the brain with important structural and functional properties. 
Lipid disruption could play a relevant role in Alzheimer’s disease (AD), as recent research pointed out. 
Therefore, a comprehensive analysis of brain lipid composition would improve the pathogenesis 
knowledge. Some brain lipidomic studies showed significant differences compared to controls, but few 
studies have focused in different brain areas related to AD. Furthermore, AD is more prevalent in 
females, but there is a lack of studies focusing on this sex. Therefore, the aim of this work is to perform a 
lipidomic study in selected brain areas (cerebellum, amygdala, hippocampus, cortex) from wild-type (WT, 
n=10) and APPswe/PS1dE9 transgenic (AD, n=10) female mice of 5 months of age, as model of early 
AD, to identify alterations in lipid composition. 
Methods: A lipidomic mass spectrometry-based method was optimized and applied for brain tissue. 
Results: As result, several lipid variables were detected in the positive ionisation mode (n=252) and in 
the negative ionisation mode (n=196). Of these, some lipids showed statistically significant differences 
between mice groups in cerebellum (n=68), amygdala (n=49), hippocampus (n=48) and cortex (n=22). In 
addition, some lipids (n=15) from the glycerolipid, phospholipid and sphingolipid families were statistically 
significant in several brain areas simultaneously between WT and AD mice. 
Conclusions: A selection of lipid variables was made to develop a multivariate approach to assess their 
discriminant potential, showing high diagnostic indexes, especially in cerebellum and amygdala 
(sensitivity 70 – 100%, sensibility 80 – 100%).
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Aims: Recently, a rare autosomal dominant coding mutation, T835M, was discovered in the Un-
coordinated 5c (UNC5C) netrin receptor gene that segregated with late-onset AD (LOAD). T835M alters a 
conserved amino acid in the hinge region of the Unc5c death domain, suggesting the mutation may 
increase apoptosis. Indeed, in primary hippocampal neurons, overexpression of T835M increased cell 
death in response to neurotoxic stimuli including beta-amyloid (Aβ) suggesting a mechanism by which 
T835M may confer increased risk of LOAD, however the molecular mechanism of T835M-mediated cell 
death has not yet been explored. Understanding the molecular mechanism of cell death in regions 
susceptible to neurodegeneration such as hippocampus could shed light on the players and pathways 
involved in cell death in AD pathogenesis. 
Methods: We generated a mouse knock-in (KI) model of Unc5c T835M Mutation and employed 
biochemical and histological analyses to understand the molecular mechanism of T835M-mediated 
pathogenesis in late onset Alzheimer's disease. 
Results: We show that homozygous KI mice have significantly reduced hippocampal volume, increased 
ventricular volume, dendritic disorganization (CA1 region) and reduced Unc5c protein level by 12-18 
months of age. Further, we show that the neuronal cell death is observed in the KI mice by 12 months of 
age by TUNEL analysis and activated Caspase 3/7 activity assay. KI mice also show morphological 
changes in the astrocytes with reduced GFAP levels and significantly increased activation of microglia. 
Proteomics analysis of hippocampal samples corroborate the biochemical and histological results which 
showed upregulation of oxidative stress and downregulation of chaperone proteins at 18 months. 
Conclusions: Overall, these results suggest that T835M mutation causes neurodegeneration by creating 
an oxidative stress environment leading to synaptic degeneration and weakened astrocytes, thereby 
leading to neuronal cell death via apoptosis.
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Aims: Alzheimer’s disease (AD) is characterized by deficits in memory, cognition and motor function that 
are proportional to the disease's progression. AD mouse models have shown similar motor difficulties 
based on motor behavioral tests. The main objective of this project was to investigate the fine motor skills 
of the 5xFAD Alzheimer’s mouse model. 
Methods: 3- and 9-month-old transgenic 5xFAD mice were compared to their wild-type (WT) littermates 
with three motor behavioral assays (n=48 mice). Rotarod test was used to assess the motor coordination. 
Balance beam test was conducted at three different beams (15, 10 and 6 mm-width) to evaluate the fine 
motor coordination and balance, while single-pellet reaching test was performed to assess the fine skilled 
limb movement. 
Results: Findings showed a motor deficit of 9M 5xFAD mice in the rotarod test, since they fell at lower 
rotation speed compared to 9M WT mice. Results from the balance beam test exhibited that 9M 5XFAD 
mice traverse each beam at significantly greater time and slower speed. A motor performance scoring of 
the data revealed that 9M 5xFAD mice was the most affected group with a significant impairment at 6 mm 
with increased presence of dragging and foot slips. Single-pellet reaching test revealed an impairment in 
fine limb movement mostly in 9M 5xFAD mice, since 3M, 9M WT and 3M 5xFAD mice achieved 
significantly higher success rate and speed compared to 9M 5xFAD mice to reach successfully the food. 
Conclusions: This research provided the first concrete proof of fine motor deterioration in 9M 5xFAD 
mice. Collectively, older transgenic mice presented the most impaired performance at each behavioral 
assay, proposing that advanced AD-related pathology may has a role to play in motor function, especially 
in skilled movements.
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Aims: We present genetic, genomics, and proteomic analysis of fibroblast lines derived from a colony of 
marmosets genetically engineered with familial variants in PSEN1. 
Methods: We performed whole-genome sequencing on 50 individuals, including eight mutant carriers. 
We validated the presence of the PSEN1 mutations and assessed variation at multiple other Alzheimer’s 
disease loci. Fibroblast cultures were obtained from 12 animals and assayed using a Nanostring AD gene 
expression panel and label-free proteomics. This allowed us to quantify 800 transcripts and 2165 proteins 
per sample. 
Results: We detected differential gene expression for genes enriched in neuron development and 
amyloid-beta regulation, providing strong evidence for the functional relevance of the engineered variants. 
We quantitatively compared changes in marmoset PSEN1 fibroblasts to similar molecular measures in 
postmortem brain tissue and induced pluripotent stem cells (iPSCs) from human AD studies. Both gene 
and protein expression changes in the undifferentiated fibroblasts correlated with changes in iPSCs from 
human AD carriers reprogrammed into neuronal lineages. 
Conclusions: These findings demonstrate that disease-relevant pathways and processes are altered in 
fibroblasts from mutant marmosets, provide a roadmap for more advanced molecular studies of AD in 
aging marmosets and marmoset-derived cell models, and outline a strategy to align marmoset models 
with human disease to facilitate robust translation.
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Aims: Calcineurin/NFAT signaling increases in Alzheimer disease (AD) and is associated with 
neurodegeneration, neuroinflammation, amyloid-β (Aβ) production, and cognitive decline. In AD rodent 
models, calcineurin/NFAT (CN/NFAT) inhibitors improved cognition and ameliorated neuroinflammation 
and synapse dysfunction, suggesting that CN/NFAT inhibitors (e.g., tacrolimus and Q134R) are attractive 
potential therapeutics to improve/prevent AD-associated cognitive impairments. We hypothesized that 
chronic low-dose administration of tacrolimus and Q134R will delay cognitive decline over time in middle-
aged beagles, a model of human brain aging and AD. 
Methods: We evaluated cognitive outcomes in 37 middle-aged beagles at baseline and during follow-up 
(years 1-3), including spatial learning [landmark-discrimination (1, 2 and 4cm)], visual discrimination 
learning, reversal learning (executive function), and spatial working memory (20-, 70-, and 110-second 
delays). Dogs were ranked for cognition at baseline and randomized into treatment groups: 
Control/Placebo (n=12), Q134R (n=12), and tacrolimus (n=13). 
Results: Accuracy at all landmark-discrimination distances declined 20% faster in control dogs, relative to 
tacrolimus, and 15% faster than Q134R dogs, at the most difficult distance of 4cm. Accuracy on spatial 
working memory task declined 21% faster/year among controls than tacrolimus (years 2&3); and 18% 
faster than Q134R dogs (year 1). Furthermore, performance on visual discrimination and reversal tasks 
declined with age; however, no treatment effect was found in these tasks. 
Conclusions: We found that both tacrolimus and Q134R showed beneficial preventative effects on age-
related decline in spatial functions and memory, but not on associative learning nor executive function in 
a canine model of AD, suggesting that CN/NFAT inhibitors have the potential to reduce or delay cognitive 
impairment in AD
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Aims: TAU is a microtubule-associated-protein that promotes microtubule assembly and stability in the 
axon. TAU is missorted and aggregated in an array of diseases known as tauopathies. Microtubules are 
essential for neuronal function and are regulated via a complex set of post-translational modifications 
(PTMs), changes in which affect microtubule stability and dynamics, microtubule interaction with other 
proteins/cellular structures, and mediate recruitment of microtubule-severing enzymes. Impairment of 
microtubule dynamics cause neuronal dysfunction and may cause cognitive impairment in human 
disease. We therefore studied the effects of a disease-causing mutation of TAU (P301L) on the levels 
and localization of microtubule PTMs indicative of microtubule stability and dynamics. 
Methods: To investigate TAU localization, phosphorylation, and effects on tubulin PTMs, we expressed 
wild-type or P301L-TAU in human MAPT-KO induced pluripotent stem cell-derived neurons (iNs) and 
studied TAU in neurons in the hippocampus of mice transgenic for human P301L-TAU (pR5-mice) via 
immunostaining and western blotting. 
Results: iNs expressing P301L-TAU showed increased TAU phosphorylation at the AT8, but not the p-
Ser-262 epitope, increased acetylation and polyglutamylation, but unchanged tyrosination of microtubules 
compared to endogenous TAU-expressing neurons. P301L-TAU expression was insufficient to trigger 
TAU mislocalization or aggregation in iNs. Hippocampal neurons in pR5-mice similarly exhibited 
tauopathy-typical AT8-phosphorylation, decreased acetylation and increased polyglutamylation levels of 
their microtubules compared to non-transgenic littermates, but also TAU missorting apparent by 
increased somatodendritic presence of TAU assessed with a total TAU antibody. 
Conclusions: In sum, P301L mutant TAU results in changes of microtubule PTMs, suggestive of 
impairment of microtubule stability. This is accompanied by missorting and aggregation in mice but not in 
human neurons. Microtubule PTM/impairment may be of key importance in tauopathies.
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Aims: Alzheimer’s disease (AD) is the most prevalent form of dementia with aging. However there is still 
no cure. The neuropathological hallmarks of AD are ß-amyloid deposits, derived from cleavages of the 
amyloid-ß precursor protein (APP) and neurofibrillary degeneration or tangles (NTFs) resulting from the 
intraneuronal aggregation of the microtubule-associated protein Tau, hyper– and abnormally 
phosphorylated. A hypothetical mechanism to explain these lesions can arise from the deregulation of 
protein homeostasis and degradation systems like the unfolded-protein response (UPR), autophagy-
lysosome pathway and clearance of protein aggregates at the crossroad of which is the valosin-
containing protein VCP/p97. VCP/p97 is a homohexameric AAA-ATPase which, together with its 
numerous adaptors, recognizes ubiquitylated proteins to address them for degradation by the proteasome 
or autophagy. Its dysfunctions have been associated with neurodegenerative diseases including inclusion 
body myopathy with Paget’s disease frontotemporal dementia and amyotrophic lateral sclerosis 
(IBMPFD). Moreover, lower VCP expression levels are observed in AD brains, and there is a growing 
body of evidence for a link between Tau seeding, aggregation propagation, phosphorylation and VCP in 
literature. However, the precise mechanism by which VCP/p97 could regulate Tau phosphorylation and 
aggregation remains poorly understood as well as its contribution to APP metabolism. 
Methods: To further decipher the potential mechanism, VCP interactome was achieved by mass 
spectrometry following immunoisolation from cells treated or not with NMS-873, the most potent and 
specific VCP pharmacological inhibitor. 
Results: We showed that VCP inhibition or silencing increases Abeta production, while repressing Tau 
aggregation. Bioinformatic analyses determined potent APP or Tau metabolism regulators and will be 
presented. 
Conclusions: Our results suggest that VCP contributes to regulate Tau phosphorylation and APP 
metabolism, which could represent an attractive therapeutic target for AD.
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Aims: Tau hyperphosphorylation is one of the key pathological hallmarks of several neurodegenerative 
diseases, including Alzheimer’s disease (AD). While tauopathies have been largely studied in transgenic 
animals and diseased humans, physiological models of tau hyperphosphorylation remain under-explored. 
Hibernation-linked tau hyperphosphorylation has been reported in neuropathological studies on various 
mammal hibernating species, always marked by full de-phosphorylation upon awakening, without signs of 
insoluble tau deposits. We aimed to evaluate whether these hibernation-linked tau hyperphosphorylation 
abnormalities could be detected in vivo using plasma phosphorylated tau (p-tau) biomarkers. 
Methods: Paired plasma samples were collected from free-ranging brown bears (Ursus arctos; n=10), 
during their active state (summer) and hibernation (winter), and human-bear tau sequence homology was 
evaluated to determine whether currently available tau assays were suitable. With immunoassays (IA), we 
measured p-tau181IA (Lumipulse, Fujirebio assay) and p-tau217 (MSD; Lilly assay). With a novel 
validated in-house mass spectrometry (MS; UGOT) assay for simultaneous quantification of tau species 
in the plasma, we measured p-tau181, p-tau199, p-tau202, p-tau205, p-tau217MS, p-tau231. Non-
parametric paired tests were used for season comparisons, and percentage change from summer was 
computed. 
Results: During hibernation, significant increases were observed for p-tau181 (IA: +128%, p=0.013; MS: 
+411%, p<0.0001), p-tau205 (+169%, p=0.012) and p-tau217 (IA: +269%, p=0.047; MS: +371%, 
p<0.0001) (Figure 1), while no changes were observed for p-tau199 (p=0.49), p-tau202 (p=0.52) and p-
tau231 (p=0.12).



 

 
Conclusions: We report in vivo evidence supporting the previously described hibernation-linked 
reversible tau hyperphosphorylation process in hibernating brown bears. During hibernation, these p-tau 
blood biomarkers are changed in the same direction as in AD, but under a physiological phenomenon 
marked by several adaptive changes, including lowering of neuronal activity. Further translational studies 
of this phenomenon may provide insights into novel anti-tau treatment strategies in humans.
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Aims: Since the underlying mechanisms of early Alzheimer’s Disease are not well understood, we aimed 
to explore plausible extracellular cross-interactions between Tau and Amyloid beta (Abeta) that could 
condition disease development, as well as the effect of the early-stage chaperone S100B in this context. 
Methods: The effect of Abeta on Tau was assessed following the aggregation of a fixed concentration of 
the Tau AD core (TADC, Tau306-378) by monitoring X-34 fluorescence intensity in the presence of Abeta42 
monomers under cofactor-free conditions. To study the effect of Tau over Abeta, the in vitro aggregation 
of a fixed concentration of Abeta42 monomers in the presence of increasing proportions of TADC and 
Tau-K18 (Tau244-372) was monitored by ThT fluorescence. Finally, the influence of S100B on TADC 
aggregation, with and without heparin, was similarly evaluated with the fragment alone and in the 
presence of Abeta42 monomers. The toxicity of end-point species was assessed by liposome leakage 
assays. 
Results: TADC aggregation was accelerated in the presence of Abeta42 in a concentration-dependent 
manner, and the end-point species present were fully toxic for liposomes. On the contrary, Abeta42 
aggregation was inhibited by both TADC and K18. S100B had a dual-behavior on TADC aggregation, 
accelerating it at substoichiometric proportions and fully inhibiting it at equimolar proportions, though this 
inhibition was not complete when heparin was present. Finally, under mixed conditions with Abeta42, the 
inhibitory effect of S100B over TADC aggregation was lost. 
Conclusions: Tau and Abeta have opposite effects on each other’s in vitro aggregation. S100B, while 
able to inhibit TADC aggregation and toxicity, showed a concentration-dependent dual-behavior, 
accelerating its aggregation at lower proportions. These results highlight the complex interplay of events 
in early-disease scenarios in Alzheimer's Disease.
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Aims: Heparan sulfates have long been known to intracellularly accumulate in Alzheimer’s disease 
neurons, where they colocalize with neurofibrillary tangles made of abnormally phosphorylated and 
aggregated tau protein. However, the reasons and consequences of the heparan sulfates accumulation in 
the Alzheimer’s cells are not yet well understood. Previously, we showed that the neural heparan sulfate 
3-O-sulfotransferase HS3ST2 is critical for the abnormal phosphorylation of tau in Alzheimer's disease-
related tauopathy. Using cell models of tauopathy we showed that intracellular 3-O-sulfatated heparan 
sulfates (3S-HS) interact with tau inducing its abnormal phosphorylation. However, it is unknown whether 
HS3ST2 expression induces the intracellular aggregation of tau in cells. In this work we aim to investigate 
whether 3S-HS by HS3ST2 can promote the spontaneous sef-agregation of tau in cells. 
Methods: Here, by using replicative pEBV plasmids, we engineered HEK293 cells to stably express 
HS3ST2 together with human tau carrying or not the P301S mutation. 
Results: We show that HS3ST2 gain of function induces the cell autonomous aggregation of tau not only 
in cells expressing tauP301S, but also in cells expressing the wild type tau. Our engineered cells 
mimicked both the HS intracellular accumulation observed in neurons of Alzheimer’s disease and the tau 
aggregation characteristic of tauopathy development and evolution. 
Conclusions: These results give evidence that the neural HS3ST2 plays a critical role in the cell 
autonomous self-aggregation of tau.
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Aims: Several reports and our new data suggest specific small RNA (sRNA) transcripts as the major tau 
binding partners that may facilitate its aggregation in Alzheimer’s diseases and other tauopathies. Distinct 
classes of sRNA, including snoRNA and tRNA, have been proposed as the primary candidates. Our data 
suggest that persistent neuronal stress implicated in tauopathies leads to tRNA cleavage and 
accumulation of specific tRNA-derived fragments (tRFs) in neurons. Despite the established role of tRFs 
as factors triggering stress granule formation in stress response in various proliferative cells, their 
neuronal functions are unknown. The goal of our work is to identify endogenous sRNA species 
contributing to tau pathology and neurodegeneration. 
Methods: To discover specific RNA transcripts enriched in tau complexes and aggregates, we optimized 
Cross-Linking and ImmunoPrecipitation (CLIP) technique coupled with the minimally biased small RNA 
detection for an array of anti-Tau antibodies. In addition, we developed in situ imaging technology (small 
RNA FISH) to monitor sRNA localization in pathological tau aggregates in rodent and human neurons and 
brain tissues. 
Results: We observed an accumulation of specific tRFs in human Alzheimer’s disease brains and the 
Tau P301S mouse model. Using several models of long-lasting neuronal stress that employ low subtoxic 
doses of glutamate, H2O2, or Aβ, we identified specific tRFs most strongly accumulating in these 
conditions in Tau WT and mutant cells. Our data further suggest some of these tRFs as selective and 
physiological tau-binders. 
Conclusions: While we continue to investigate and validate the specificity of tau-tRF interactions, our 
current study suggests new molecular targets and biomarkers for therapeutic interventions, contributing to 
our understanding of the complexity and etiology of tauopathies.
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Aims: Clinical studies suggest that depression could be considered an important risk factor for the future 
development of cognitive impairment and Alzheimer's disease (AD). In fact, there is a strong association 
between late-life depression and AD. The age of AD onset has been shown to be accelerated in patients 
with mild cognitive impairment (MCI) with a history of depression, and women appear to be particularly 
more vulnerable to this condition. In addition, individuals with MCI who present depressive symptoms 
have an elevated burden of amyloid-beta (Aβ), the main toxic protein associated with Alzheimer's 
pathology, and a higher risk of developing AD compared to non-depressed MCI patients. Although it has 
been described that some transgenic models of AD can develop signs like depression in advanced 
stages, the induction of Alzheimer's pathology due to a depressive process has not been studied under 
experimental conditions to emulate late-life depression as a risk factor for AD. 
Methods: The objective of this study is to determine, by inducing unpredictable mild chronic stress 
(CUMS) in tau transgenic P301S mice, whether depression is a cause, rather than a consequence, of AD 
development. 
Results: The results of our study indicate that the induction of CUMS in transgenic animals induces 
phenotypic changes related to a depressive state. Behavioral and histological studies suggest that 
depression-like induction can worse AD pathology. 
Conclusions: The findings generated in this project could provide evidence of depression as a risk factor 
for AD.
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Aims: We aim to demonstrate the effects of different treatments, LPS, BzATP, LPS+BzATP or vehicle on 
neuroinflammation as well as the potential differences in peripheral effects of the tested set ups. 
Combined data should present us with guidelines for choosing optimal experimental designs for a variety 
of neuroinflammatory research questions. In addition, we will gain a better understanding of the timing 
effects of priming and activation of the inflammasome. Allowing better decisions to be made on test article 
administration for the various set ups. 
Methods: A microdialysis probe (PP-PES200 2/3, CRL, the Netherlands) or a microperfusion cannula 
(Joanneum Research) was positioned in the right cortex of adult male C57Bl/6J mice and an ICV cannula 
in left ventricle. After several days of recovery, the experiment was initiated and microdialysate of 
microperfusate samples were collected at a flow rate of 0.5 µL/min in 60-minute intervals At the end of the 
experiment, terminal tissue samples were collected to serve as controls. 
Results: Administration of LPS or LPS+BzATP showed pronounced IL-1β increases, while this is not 
observed in BzATP or vehicle administered animals. Effects were relatively more pronounced in the left 
and right cortices than in the striatum and hippocampus tissues. Blood levels of IL-1β were <LLOQ for the 
vehicle administered animals, while the LPS+BzATP dosed animals showed only a minor elevation in 
plasma ( ~60 pg/mL) 
Conclusions: Our research has demonstrated that neuroinflammation of mouse brain tissue, without any 
major peripheral effects is feasible in a reproducible fashion both in an acute setting and in freely-moving 
cannulated animals. Microdialysis and microperfusion in mouse brain tissue will require further 
experimental optimization to establish a robust in vivo mouse model for the development of drugs that 
target neuroinflammatory processes.
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Aims: Development of physiologically relevant models for neuroinflammation to address the unfilled gap 
in translatable human-based platforms. 
Methods: Ncardia used neurons, astrocytes and microglia derived from iPSCs to set up tri-cultures and 
treated the cultures with recombinant mutant Tau (pre-formed fibrils) PFFs to establish a tauopathy 
model. Quantification of Tau aggregation and phagocytosis was performed using High content Imaging 
and measurement of cytokines and soluble Tau was performed by MSD and ELISA, respectively. 
Results: We characterized the tri-culture model for cell type ratio and microglia activation for major 
biological processes that occur in the human brain: release of pro-inflammatory cytokines (IL-6, TNF-α, 
IL1-β and IL-18) and phagocytic activity. We observed tri-cultures exposed to lipopolysaccharide (LPS) 
released higher levels of cytokines and exhibited higher phagocytic activity assessed by uptake of pHrodo 
bioparticles. In a next step, we induced the phosphorylation (pTau) and aggregation of Tau, using Tau 
PFFs. This approach enabled a multi-parametric readout of neuronal and glial phenotypes including 
activation of microglia and astrocytes in the tri-culture. We observed increased levels of phagocyted pTau 
by microglia, mostly dependent on the phagocytosis of neurons expressing pTau and also increased 
levels of release of IL-6, TNF-α, IL1-β and IL-18. Together, these observations support a 
neurodegenerative phenotype, typical of tauopathies in which secreted or engulfed pTau activates 
microglia initiating the neuroinflammatory cascade. 
Conclusions: Ncardia developed a tri-culture model that allow modulation of neuroinflammation and 
neurodegeneration in vitro. This model provides insight on cellular interactions such as microglia-neuron 
communication that play a role in recognizing apoptotic neurons and modulating neuronal activity which 
are crucial events in disease progression relevant for a biological disease processes.
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Aims: Translational and clinical evidence support the contribution of chronic systemic inflammation in the 
etiopathology and progression of neurodegenerative diseases, including frontotemporal dementia (FTD). 
However, a comprehensive understanding of the intricate functional and mechanistic implications of how 
the peripheral immune system participates in neurodegeneration remains elusive. Here, we investigate 
the status of peripheral immune cells and the activation of inflammatory cascades in FTD individuals. 
Methods: 24 FTD and 17 age-matched healthy control (HC) individuals were recruited by the Houston 
Methodist Nantz National Alzheimer´s Center. The immunophenotype and suppressive function of 
regulatory T cells (Tregs) were analyzed. The inflammatory transcriptomic changes of peripheral 
monocytes were assessed on the nCounter Human Panel for 770 immune markers. Plasma proteomics 
(Olink®) was performed for a total of 48 inflammatory cytokines and Peripheral Blood Mononuclear Cells 
(PBMCs) were submitted to single-cell mass cytometry by time-of-flight (CyTOF) analysis. 
Results: The suppressive function of Tregs was compromised in FTD when compared to HC individuals. 
This was associated with the dysregulation of 136 inflammation-related transcripts in FTD monocytes. 
Plasma proteomics analysis identified increased levels of proinflammatory cytokines, including IFNG, 
CXCL9, CXCL10, and CXCL11 in FTD individuals. By integrating both transcriptomics and proteomics 
data, we identified the activation of the CXCL9-11/CXCR3 inflammatory cascade in FTD individuals. 
Moreover, the CyTOF proteomics analysis revealed that the CXCL9-11 ligands were mainly expressed by 
CD14-classical monocytes, whereas their receptor, CXCR3, was highly expressed by CD4 and CD8 T 
cells. 
Conclusions: FTD individuals exhibit a compromised immunosuppressive function of Tregs along with 
the systemic activation of CXCL9-11/CXCR3 inflammatory cascade. Our findings demonstrate the 
activation of a novel inflammatory cascade in the clinical setting of FTD that merits further research as a 
potential therapeutic target.
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Aims: Neuroinflammation plays a very important role in the pathogenesis of a number of 
neurodegenerative diseases. Autoimmune reactions that come to the fore during neuroinflammation are 
accompanied by the release of specific antibodies to proteins that cause one or another 
neurodegenerative pathology. In Parkinson's disease (PD), this protein is alpha-synuclein (Alpha-S). In 
Alzheimer's disease (AD) it is amyloid beta (Beta-A). The purpose of our work was to identify specific 
antibodies (AB) to Alpha-S and Beta-A in these two neurodegenerative diseases, to determine the 
sensitivity and specificity of these antibodies, their affinity and cross-reactivity in patients suffering from 
BE and AD. 
Methods: Under our supervision there were 13 PD and 16 AD patients, men and women aged from 47 to 
84 years. The control group consisted of 23 healthy donors representing similar age and gender groups. 
ELISA and Western blot were used to detect AB to Alpha-S and Beta-A. 
Results: AB to Alpha-S was detected in 67 percent of PD patients and 21 percent of AD patients. AB to 
Beta-A was detected in 74 percent of AD patients and 11 percent of PD patients. As a rule, in patients 
with each disease, ABs to both antigens (AGs) were detected; one antigen significantly exceeded that of 
the other antigen. 
Conclusions: Analysis of the antibody response is important for assessing neuroinflammation in 
neurodegenerative diseases in order to develop new drugs for their treatment. Some anti-inflammatory 
drugs may be used.
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Aims: The mechanisms by which tau aggregation and/or mitochondrial function interact to manifest 
disease phenotypes is not entirely clear. To better understand whether mitochondrial stressors or tau 
aggregation could manifest disease-relevant phenotypes alone or in combination, we have developed 
novel C. elegans tauopathy models, in which we monitor synaptic integrity as a marker of early disease 
events. 
Methods: Specifically, we developed new transgenic lines that express either wild-type human tau 
(hTau40), a disease-associated mutation (P301L), or a spontaneously aggregating variant (3PO) 
selectively in GABAergic neurons. Using a well-characterized synaptic marker (SNB-1::GFP) we have 
characterized the consequences of tau expression on synaptic integrity. 
Results: We find that wild-type tau is well tolerated, causing no obvious changes to synapse numbers as 
animals age. In contrast, expression of either P301L or 3PO resulted in progressive synapse degeration 
during aging, with 3PO animals having a more severe phenotype. Separeately, we tested the 
consequences of treatment with juglone, which induces the formation of mitochondria-damaging reactive 
oxygen species (ROS). Larval treatment with juglone in otherwise wild-type animals caused synapse 
degeneration in young adults. Treatment of 3PO tau-expressing animals with juglone did not enhance the 
rate of degeneration observed, suggesting these may be affecting synaptic integrity via similar 
mechanisms. 
Conclusions: These results suggest that early developmental stress, i.e., tau aggregation and/or ROS 
production, could bias the development of synapse degeneration during adult aging. These results could 
indicate that events earlier in life may contribute to dememtias that manifest much later in life.
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Aims: Alzheimer’s disease (AD), progressive supranuclear palsy (PSP), corticobasal degeneration 
(CBD), and Pick’s disease (PiD) are neurodegenerative disorders characterized by aggregation and 
spreading of tau protein. While there are good diagnostic fluid biomarkers for AD, this is not the case for 
the other tauopathies. Our aim was to investigate synapse associated proteins in brain for possible 
translation to fluid biomarkers. 
Methods: Seventeen synaptic proteins were quantified in soluble (tris-buffered saline, TBS) brain extracts 
using two different targeted mass spectrometry assays. Solid-phase extraction and parallel reaction 
monitoring mass spectrometry were used to quantify a protein panel including AP-2, beta-synuclein, 
gamma-synuclein, neurogranin, phosphatidylethanolamine-binding protein 1, 14-3-3 proteins, neuronal 
pentraxin-1 and -2, neuronal pentraxin receptor, and syntaxin-1B and 7. Immunoprecipitation combined 
with mass spectrometry was used to quantify four proteins, complexin-1 and -2, synptotagmin-1, and 
SNAP-25. 
Results: In general controls had the highest levels followed by PSP, which generally was the least 
affected disease group. For SNAP25 CBD, followed by AD, had lower abundance. For gamma-synuclein 
and the neuronal pentraxins PiD, followed by CBD had lowest abundance; neuronal pentraxin-2 had 
lower abundance of AD and PSP as well. The 14-3-3 proteins also had lower abundance for all disease 
groups. A combination of selected peptides and previous data from p-tau217 made it possible to separate 
the five groups from each other. 
Conclusions: By combining a few selected peptides PSP, CBD, and PiD could be separated from the 
other disease groups, which can be exploited to find fluid biomarkers for these tauopathies.
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Aims: We have recently developed CSF biomarker panels targeting synaptic dysfunction as well as 
pathological alterations in the endo-lysosomal and ubiquitin-proteasome systems. Several of the proteins 
that we have found to be significantly altered in CSF in early stages of AD or PD are synapse-associated 
membrane-proteins and in some cases, we have identified specific processed protein forms that seem to 
be disease related. Our aim in this study is to develop a selected reaction monitoring (SRM) mass 
spectrometry-based panel to characterize and quantify specific forms of synapse associated proteins in 
brain for possible translation to fluid biomarkers. 
Methods: A central methodology in this project is targeted mass spectrometry for identification and 
quantification of proteins and protein forms. Low-flow liquid chromatography and high-resolution mass 
spectrometry is used to identify/characterize target peptides and fragments. High-flow liquid 
chromatography and high-selectivity mass spectrometric quantitation using SRM is used for quantitation. 
The quantitation is performed by adding heavy stable-isotope labelled peptides (internal standard [IS]) 
during the sample preparation. 
Results: Solid-phase extraction and parallel reaction monitoring mass spectrometry were used to 
prepare TBS soluble brain homogenate fractions and almost 2000 proteins were identified with low-flow 
liquid chromatography and high-resolution mass spectrometry. High-flow liquid chromatography and SRM 
were used to develop a panel including SNAP-25, syntaxin-1A and B, VAMP2, complexin-1 and 2, SV2A, 
synaptophysin, and synapsin-1. 
Conclusions: Differential patterns of CSF biomarkers associated with the synapse are probably due to 
differences in pathology mechanisms. The presented method could be used to compare the biomarkers’ 
diagnostic and disease monitoring potential as well as to investigate specific pathological molecular 
patterns across and within neurodegenerative diseases.
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Aims: The locus coeruleus (LC) is one of the earliest brain regions affected in tauopathies and 
synucleinopathies. Non-cognitive clinical symptoms that relate to this early pathology in the LC are not 
well defined. Sleep disturbances, pathological anxiety as well as olfactory dysfunction can be potential 
early manifestations. Here, we seek to understand the mechanisms and consequences of LC dysfunction 
in the context of early symptoms in mouse models of neurodegenerative diseases using new in vivo 
imaging and molecular tools. 
Methods: We employed in vitro and in vivo techniques including immunohistochemistry, behavioral 
experiments, slice electrophysiology, optogenetics and longitudinal in vivo 2P microscopy in AD and PD 
mouse models with early LC pathology. Either mouse models like the APPNL-G-F at early time points or 
induced LC-specific pathology via stereotactic injections of Cre-dependent AAVs carrying human Tau-
P301S or ɑ-synuclein preformed fibrils into the LC were analyzed. Mice expressing GFP in the 
mitochondrial membrane specifically in LC neurons enabled for genetic and proteomic analysis as well as 
in vivo imaging of mitochondria axonal transport. 
Results: Our findings reveal an early loss of LC-noradrenergic axons exclusively in the olfactory bulb of 
APPNL-G-F mice which coincides with olfactory dysfunction. Moreover, stable, cell-type specific 
transduction of LC neurons with human P301S Tau recapitulate human LC Tau pathology. Proteomic 
analysis of isolated LC-mitochondria and in vivo imaging in human-Tau-expressing mice revealed multiple 
alterations in mitochondrial physiology and axonal transport. 
Conclusions: Our study highlights the early-onset loss of LC-noradrenergic axons in the OB and its 
correlation with olfactory dysfunction in mouse models of neurodegenerative diseases. Moreover, we 
identified mitochondrial dysfunction and transport as a potential important mechanism in mediating axonal 
dysfunction.
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Aims: Aberrant phosphorylation and aggregation of the microtubule-associated protein tau are important 
neuropathological hallmarks of tauopathies. Several kinases are known to phosphorylate tau, with the 
Cyclin-dependent Kinase 5 (CDK5) being critically involved in pathological tau hyperphosphorylation. 
However, how cellular receptors contribute to CDK5 activation is only poorly understood. We have 
recently shown that the serotonin receptor 7 (5-HT7R) is involved in tau hyperphosphorylation by 
interacting directly with CDK5, independent of its activation by serotonin. Here, we studied the structural 
requirements for the interaction of 5-HT7R with CDK5. 
Methods: Using an AI-based approach, we created a structural model of the 5-HT7R/CDK5 complex. 
Receptor mutants were generated by site-directed mutagenesis of potentially important amino acids. 
Biochemical and microscopic approaches were used to study the impact on CDK5 activation and tau 
phosphorylation in a cellular model of tauopathy. 
Results: Our computational model identified 5-HT7R domains involved in the interaction with CDK5. In 
particular, two conserved phenylalanine residues, F278 and F281, within the third intracellular loop of the 
receptor were predicted to be crucial within the interaction interface. Substitution of these residues to 
alanine resulted in reduced 5-HT7R/CDK5 complex formation, CDK5 activation, and subsequent tau 
phosphorylation and aggregation. Importantly, G protein-mediated downstream signaling of the receptor 
was not affected by these mutations. 
Conclusions: Our results provide the structural basis for the development of novel drugs targeting the 5-
HT7R/CDK5 interaction interface for the selective treatment of tauopathies, including frontotemporal 
dementia and Alzheimer’s disease.
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Aims: NHE6 is an early endosomal cation exchanger where it helps maintain the pH of the 
lumen. NHE6/SLC9A6 mutations cause a severe form of X-linked mental retardation. We investigated 
whether SLC9A6 variants could contribute CBS/CBD in females and the biological relevance of NHE6 
loss-of-function. 
Methods: We performed a genetic screen for SLC9A6 variants in an international cohort of 286 
CBS/CBS cases and, 272 matched controls. We derived induced pluripotent stem cells from the 
fibroblasts of a female CSB patient carrying the p.T489Yfs SLC9A6 mutation for differentiation into 
mature neurons. We also used inducible NHE6 knockdown in neuroblastoma cells. To investigate the 
relevance of NHE6 loss-of-function, we employed high throughput autophagy screening, mass 
spectroscopy and biochemical analyses of the endosomal-lysosomal system. 
Results: There was no formal genetic association of SLC9A6 variants with CBS, yet the cohort is 
relatively small since CBS/CBD is a rare neurodegenerative disease. We would therefore like to collect 
more samples through further collaborations. The T489Yfs NHE6 mutation confers loss-of-function due to 
truncation of the protein and failure of NHE6 to multimerize. Using p.T489Yfs patient-derived cells and 
loss-of-function models we report that NHE6 dysfunction causes blockage of the endosomal-lysosomal 
system and inhibition of autophagy initiation. Furthermore, there is a build-up of hyperphosphorylated 
Tau, (which was previously observed in SLC9A6 knockout mice) and we identified specific, novel 
phosphorylation sites on Tau affected by NHE6 loss-of-function (Ser198 and Ser404) in patient derived 
neurons. 
Conclusions: These data provide insight into possible underlying risk and biology of CBS/CBD, a 
neurodegenerative disorder which is currently untreatable and incurable. The link between blockage of 
the endosomal-lysosomal system and build-up of phosphorylated tau may provide an entry point for the 
development of potential biomarkers and therapies for CBS.
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Aims: Estrogens, such as estradiol (E2), are known to regulate cellular metabolism. They also have 
neuroprotective effects, and represent potential candidates for Alzheimer’s disease (AD) prevention, 
especially as hormone replacement therapy (HRT) for post-menopausal women. However, these 
molecules are also associated with unwanted effects. Estetrol (E4), a natural estrogen exclusively 
produced by the human fetal liver during pregnancy, is currently under development as HRT and could be 
a safer therapeutic alternative. The aim of this study was to investigate the effect of E4 on cell viability 
and bioenergetic functions in control and AD cell models. 
Methods: Cell viability and bioenergetic parameters were assessed in three cell lines: - Native SH-SY5Y 
neuroblastoma cells: control cells; - P301L mutant tau overexpressing SH-SY5Y cells: cellular model of 
AD-related tauopathy; - Amyloid precursor protein (APP) overexpressing SH-SY5Y cells: cellular model of 
amyloidopathy. Cells were treated with E4 or E2 (as control for comparison) for 48h. Cell viability tests 
and bioenergetic measurements, including adenosine triphosphate (ATP) level, mitochondrial membrane 
potential (MMP) and reactive oxygen species (ROS) level, were realized at the end of the treatment. 
Results: Treatments with E4 and E2 improved cell survival and bioenergetic functions. ATP production 
and MMP were increased, while ROS production was decreased. The effects of E4 on cell metabolism 
slightly varied depending on the cell line. 
Conclusions: The data indicate that E4 is able to modulate cellular bioenergetics with an overall similar 
or, for some parameters, better efficacy than E2. E4 and E2 treatment showed better efficacity in the 
cellular model of AD-related tauopathy than in the model of amyloidopathy. This statement must be 
verified with further experiments.
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Aims: Cellular senescence has been observed in both Alzheimer's disease (AD) patients and animal 
models. In this study, we investigated the effects of senolytic therapy in the PS19 mouse model by 
exploring human translatable MRI measures and mechanisms involved in senolytic therapy in the Tau 
model. 
Methods: PS19 mice were treated with dasatinib plus quercetin (DQ) from 3 months of age for 6 months. 
T2 relaxation under spin tagging (TRUST) and phase contrast (PC) MRI was used to assess cerebral 
metabolic rate of oxygen (CMRO2), water extraction with phase-contrast arterial spin tagging 
(WEPCAST) MRI was employed to detect the blood-brain barrier (BBB) permeability longitudinally. Brain 
volumes were analyzed by diffusion tensor imaging (DTI) at the end of study. Cognitive function was 
evaluated by the tracing fear conditioning test along MRI measures. 
Results: PS19 mice displayed significantly reduced cerebral CMRO2 and increased BBB permeability to 
water at 9 months of age. Meanwhile hippocampal atrophy and impaired cognitive function were evident 
in PS19 mice at the same age. DQ senolytic treatment dramatically mitigated cerebral hypometabolism, 
maintained BBB integrity, attenuated hippocampal atrophy, reduced tauopathy and improved cognitive 
function. Furthermore, the DQ treatment led to a shift of microglia from a disease-associated subtype to a 
homeostatic subtype. 
Conclusions: These findings provide evidence for the potential therapeutic benefits of senolytic therapy 
and highlight the involvement of microglia in the underlying mechanisms. The use of human translatable 
biomarkers in the PS19 mouse model contributes to our understanding of the brain functional changes 
associated with tauopathy and the effects of senolytic therapy.
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Aims: Several epidemiological data revealed an association between Alzheimer's disease (AD) and type 
2 diabetes, and impaired glucose metabolism and insulin signaling has been shown in AD patients and 
animal models of AD. Researchers concentrated on brain insulin resistance with little emphasis on the 
link between systemic insulin resistance and AD,even though the incidence of type 2 diabetes is higher in 
AD patients and that impairment in insulin signaling is a risk factor for AD. The goal of this study is to 
determine the role of systemic insulin resistance in the pathogenesis of Alzheimer's disease by evaluating 
the consequences of tau loss-of-function on peripheral insulin sensitivity. 
Methods: Primary hepatocytes isolated from transgenic mouse models (Tau KO, P301 L) and wild type 
mice (C57BL/6) were evaluated for their insulin sensitivity using glucose uptake assays and biochemical 
analysis of insulin signaling markers. Wild type hepatocytes were treated with subtoxic concentrations of 
TauO to explore the effect of TauO on insulin signaling. 
Results: Our data show that tau deletion or loss of function promotes peripheral insulin resistance as 
seen in primary hepatocytes isolated from Tau KO and P301 L mice, respectively. Furthermore, exposure 
of wild-type primary hepatocytes to sub-toxic concentrations of tau oligomers (TauO) results in a dose-
dependent inhibition of glucose uptake, associated with downregulation of insulin signaling. TauO-
induced inactivation of insulin signaling proteins was rescued by inhibition of p38 MAPK, suggesting the 
involvement of p38 MAPK. 
Conclusions: This is the first study testing tau role in peripheral insulin resistance at the cellular level 
using multiple transgenic mouse models. Moreover, this study suggests that tau should be functional for 
insulin sensitivity, therefore, any loss of function by deletion or aggregation would result in insulin 
resistance.
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Aims: Type 2 diabetes mellitus (T2DM) has been associated with impaired cognitive behaviors. However, 
the impact of T2DM on specific hippocampal-associated cognitive domains and tau pathology has not 
been fully characterized. Here, we investigated the effects of T2DM on several cognitive and psychiatric 
domains and tau pathology using the leptin receptor-deficient db/db mouse model of T2DM. 
Methods: To assess cognitive function, we tested db/db male mice and age-matched lean controls on 
the novel object task, the Morris Water Maze task, and the pariwise visual discrimination touchscreen 
task. We then assesed anxiety-like behaviors using the open field task. Tau pathology was assesed by 
protein expression in the cortex and hippocampus using antibodies targeting the phosphorylation sites: 
Ser202/Thr205, and Thr231. RNA-sequencing was then performed to determine the effects of insulin 
resistance on the forebrain of insulin resistant mice on tau-mediated gene expression. This was 
associated with the impact of insulin resistance on synaptic health. 
Results: We found that db/db mice had significant impairments in both acquisition and reversal learning 
test in the touchscreen task. We also showed that db/db mice had impaired spatial navigation in the 
Morris Water Maze task, and the novel object recognition task. Severe anxiety-like patterns were 
observed in db/db mice in the open field test. Moreover, db/db mice showed significant age-related 
changes in tau pathology and synaptic health in both the cortex and the hippocampus. RNA-sequencing 
data showed differential gene expression in genes associated with neuronal health in db/db mice. 
Conclusions: Our data provides direct evidence on the consequences of insulin resistance on specific 
cognitive and pyschiatric domains. Our findings also indicate a role for metabolic health in modulating 
central tau pathology and synaptic function.
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Aims: Recent research has unveiled a complex interplay between neurodegenerative diseases and 
metabolic dysfunction. In turn, metabolic changes due dietary choices and genetic dispositions may 
critically influence disease severity. Here, we aim to investigate the pivotal role of metabolism in 
neurodegeneration, being both target and player in disease progression. 
Methods: We use longitudinal high resolution metabolic and behavioural phenotyping in a mouse model 
of tauopathy (PS19) along with rectal and intraabdominal temperature measurements and 
immunohistochemical analysis from animals aged 3-9 month. Further, animals are subjected to either a 
high fat diet (HFD) or normal control diet (NCD) for specified durations with or without combination of a 
human ApoE4 knock-in (PS19 x APOE4-KI) to display bidirectional metabolic interactions with tauopathy. 
Results: Reduced bodyweight correlated with decreased core temperature in PS19 mice compared to 
WT littermates and increased locomotor activity. In line, our histological findings reveal early elevated 
levels of phosphorylated tau and activated astrocytes in the hypothalamus, including the temperature- 
and sleep- regulating preoptic area. In turn, HFD-feeding induced obesity increased the amount of 
phosphorylated tau and activated astrocytes in the cortex, hippocampus, amygdala and hypothalamic 
regions of both PS19 and compared to NCD. Importantly, the presence of the ApoE4 knock-in appeared 
to intensify diet-induced obesity and pathological changes in PS19 animals. 
Conclusions: Our results highlight the hypothalamus as an early affected region in tauopathy impacting 
metabolic processes assigning metabolic changes in early disease diagnosis. In turn, bad dietary choices 
may exacerbate existing pathology and inflammatory response. Thus, especially in the ApoE4 
background, nutrition may be an important factor impacting neurodegenerative disease.
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Aims: Tauopathies feature pTau accumulation in cortical neurons and glia. Although neurons are 
heterogeneous, varying in molecular and morphological characteristics, the subtypes susceptible to 
tauopathy and their role in disease progression remain unidentified. Our study aimed to (1) assess pTau 
distribution in cortical neurons of Tauopathy patients, (2) create a cell-type-specific in vivo model for 
tauopathy of affected population, and (3) characterize morphological and neural activity changes of novel 
models utilizing chronic in vivo imaging. 
Methods: Multiplexed IF staining of human Tauopathy cortical tissue and a deep learning pipeline was 
used to assess pTau accumulation in excitatory and inhibitory neuron subtypes. Guided by finding of 
abundant pTau+ Parvalbumin (PV) neurons, we generated a PV-specific tauopathy model using custom 
AAVs and cre-driver line. Awake in vivo Ca2+ and voltage imaging via AO-2P microscopy was used to 
study the response properties of PV neurons to multisensory stimulation, and to assess their integration 
in the cortical network. The model was further characterized via 6-month chronic in vivo 2-photon 
imaging. 
Results: Ca2+ imaging uncovered poor fidelity of sensory representations in PV neurons of secondary 
motor cortex. First ever optical voltage recordings of neurons in neurodegenerative models, enable 
longitudinal imaging of the same neurons at a single action potential resolution in awake mice, offering 
unparalleled spatio-temporal resolution of the consequences of Tauopathy on neural activity. Chronic 6 
month imaging revealed progressive axonal swellings and cell-loss. 
Conclusions: We find Parvalbumin neurons present pTau accumulation in Tauopathy. Our observation 
of early deficits in sensory processing in PV-tauopathy model, indicates a role for PV in symptomatic 
landscape of CBD and PSP, potentially by loss of feedforward inhibition. Cell-type specific tauopathy 
models serve as effective platforms to isolate cell-autonomous disease processes.
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Aims: To deal with protein aggregation and misfolding, living organisms have developed several 
mechanisms to recognize and recycle these targets: the protein quality control system. Autophagy is one 
of the modules of PQC that is capable of tackling larger targets, such as organelles or protein aggregates 
(aggrephagy). 
Selective autophagy receptors are essential components of the autophagy machinery that recognize 
cellular material, and cargo, labeled for degradation. p62, also known as sequestome 1, is a member of 
this family responsible for the detection of ubiquitinated cargo and the recruitment of other components of 
the autophagy machinery. Although p62 is highly enriched in tau protein aggregates, which should trigger 
autophagy and tau recycling, this is not the case in the brains of patients with tauopathies. 
Therefore, we aim to understand the initial steps of autophagy from a structural point of view. 
Methods: To establish a working aggrephagy model, which can reconstitute the first steps of autophagy 
of tau aggregates one has to introduce ubiquitination into the system. To achieve that we use several 
non-canonical approaches including DNA origami, in vitro aggregation of ubiquitin-tau fusion constructs, 
and cellular models of tau aggregation. 
The resulting biological assemblies of cargo with selective autophagy receptors are then studied using 
single-particle electron cryo-microscopy and electron cryo-tomography. 
Results: To this end, we established a new approach for studying the initial stages of aggrephagy using 
DNA origami as the carrier of the ubiquitination signal which can trigger the initial steps of aggrephagy. 
This will allow us to better understand the architecture inside pathological condensates, highly enriched 
for selective autophagy receptors. 
Conclusions: Reconstitution experiments in combination with cellular models can help us to better 
understand autophagy impairment in neurodegenerative diseases on a molecular level.
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Aims: Senescent astrocytes are prominent in brain tissues from patients with neurodegenerative 
diseases, such as Alzheimer’s disease. The accumulation of senescent astrocytes in the aging brain can 
contribute to Aβ accumulation, tau hyperphosphorylation, and the deposition of neurofibrillary tangles. 
These astrocytes exhibit impaired homeostatic function and secretion of senescence-associated 
secretory phenotype (SASP) factors exerting detrimental effects, such as persistence of 
neuroinflammation, impairment of synaptic plasticity, and blood–brain barrier dysfunction. Cultured 
astrocytes can enter a senescent-like state when exposed to various stimuli, including oxidative stress, 
oligomerized amyloid beta peptide, and SASP factors such as IL-1β. Importantly, SASP factors produced 
by senescent astrocytes can induce neighboring cells to undergo senescence, thereby amplifying both 
the population of senescent cells and these detrimental phenotypes. However, implications of SASP in 
neurodegenerative diseases remain to be fully understood. In this study, we conducted a combined 
analysis of human astrocyte secretome and profiling of transcription factor (TF) binding motifs. 
Methods: We examined the secretome of human fetal astrocytes in culture following chronic stimulation 
with pro-inflammatory cytokine mixtures containing TNF-α, IL-1β, and IFN-γ. We also analyzed the 
occurrence of TF binding motifs at the promoter surrounding region of the genes encoding the astrocyte 
secretome. 
Results: The combined analysis identified a unique profile of senescence-associated secretory 
phenotype proteins and their regulatory TFs in the long-term cytokine-treated astrocytes, which were 
distinct from acutely activated astrocytes. 
Conclusions: Our study provides the resource for potential biomarkers and therapeutic targets, shedding 
light on the intricate relationship among chronic neuroinflammation, astrocyte senescence, and 
neurodegenerative diseases.
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Aims: In anti-IgLON5 disease, autoantibodies against the surface protein IgLON5 trigger Tau pathology 
and neurotoxicity. Understanding how these autoantibodies targeting surface proteins can trigger Tau 
changes and exert neurotoxicity would help to conceptually understand why Tau reacts in different 
diseases and to design therapeutic approaches for anti-IgLON5 and similar neurological diseases. We 
attempt to understand: 1) Whether patient-derived IgLON5 autoantibodies directly trigger pathological 
Tau changes, and 2) how they induce neurotoxicity? 
Methods: We use IgLON5 autoantibodies (AABs) purified from the serum of a clinically verified IgLON5 
patient and study their effect on Tau pathology (immunocytochemistry, biochemistry) and neuronal 
activity (Calcium imaging, electrophysiology in autaptic cultures) in wildtype primary hippocampal mouse 
neurons, as well as on neuroinflammation in mice (immunohistochemistry, bulk RNAseq). AAB application 
into mice is achieved through ventricular infusion of AABs for 2 weeks. 
Results: Our findings show that intraventricular infusion of patient-derived IgLON5 AABs into wildtype 
mice leads to phospho-Tau (PHF-1) accumulation in mossy fiber projections, corpus collosum, and cells 
of the dentate gyrus granule layer. In addition, we observe a neuroinflammatory response in the brain of 
these animals. In cultured primary mouse neurons, Tau phosphorylation and somatodendritic re-sorting 
induced by IgLON5 AABs was time- and dose-dependent, and followed a period of acute neuronal 
hyperactivity. 
Conclusions: Collectively, our results indicate that IgLON5 AABs trigger prolonged (days) Tau 
phosphorylation and resorting by acutely (minutes to hours) stimulating high neuronal activity, which in 
the brain is associated with glia cell activation.
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Aims: Circuit hyperexcitability is a phenotype in preclinical Alzheimer’s disease (AD), yet the interaction 
between neuronal dysfunction and the emergence of classic AD pathology remains unclear. Here we 
investigate how the emergence of pathological tau impacts the biophysical properties and intrinsic 
excitability of both inhibitory and excitatory neurons in a murine model of AD. 
Methods: We used an adult-onset, region-specific AAV approach to model pre-tangle tau pathology in 
preclinical sporadic AD. Thus, we stereotaxically injected the wild-type human MAPT gene (hMAPT) into 
the lateral entorhinal cortex (LEC) of adult wild-type mice. This short-term viral approach eliminates the 
effects of transgene expression during development and restricts transgene delivery to the first forebrain 
region to show pathological tau in human AD. We then performed immunohistochemistry to characterize 
the pathological tau species produced by viral hMAPT expression, as well as patch-clamp 
electrophysiology to measure intrinsic changes in excitability. 
Results: We demonstrate that 2-3 weeks of hMAPT-AAV expression produces hyperphosphorylated tau 
and oligomeric tau in the somatic compartment of LEC neurons, which is exacerbated with co-expression 
of the human APP gene. We further show how this pathological tau in the LEC affects the intrinsic 
excitability and passive membrane properties of each excitatory neurons and parvalbumin-expressing 
interneurons. We also demonstrate the presence of axonal swelling in the perforant pathway, reminiscent 
of dystrophic neurites, potentially suggesting the beginnings of transynaptic pathological spread to the 
dentate gyrus. 
Conclusions: These results give us insight into the potential effects of early tau pathology on network 
dysfunction in a highly vulnerable region in AD, at a timepoint when intervention may still be preventative.
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Aims: We sought to develop a method to image unfixed never previously frozen human brain at high 
resolution by cryo-electron tomography (cryo-ET) to identify and describe phenomena not easily 
recapitulated by cellular or animal models. 
Methods: We obtained human brain tissue at time of autopsy from several individuals diagnosed with 
neurodegenerative disease. This tissue was sectioned and plunge-frozen directly onto cryo-electron 
microscopy (cryo-EM) grids. We used xenon plasma focused ion beam (PFIB) milling at cryogenic 
temperatures to generate lamellae directly on cryo-EM grids, thereby avoiding cryo-sectioning and cryo-
liftout. We imaged these lamellae by transmission EM, ultimately using cryo-ET to generate three-
dimensional tomograms of targets of interest. 
Results: We developed a method to freeze human brain tissue up to at least 180μm thick directly onto 
cryo-EM grids via plunge-freezing as opposed to high-pressure freezing that has been used before for 
thick samples. Using PFIB, we developed a method to efficiently generate lamellae suitable for cryogenic 
transmission EM. By using PFIB as opposed to gallium FIB, we were able to use ion beam currents never 
previously used on biological samples to ultimately make on-grid milling of large samples, like human 
brain tissue, feasible. From these lamellae we identified intact subcellular structures such as components 
of autophagy and potential Alzheimer’s disease tau fibrils. Additionally, we identified intact compact 
myelin and other myelin components such as cytoplasmic channels, ultimately using our data to further 
describe how myelin basic protein (MBP) functions. 
Conclusions: We developed a method whereby we can now generate lamellae suitable for high 
resolution, relatively artifact free cryo-ET imaging in unfixed, never previously frozen human brain 
samples to better study and understand phenomena, like neurodegenerative disease, that are not easily 
recapitulated in cell or animal models.
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Aims: Variants in and near to the syntaxin-6 (STX6) gene are genetic risk factors for progressive 
supranuclear palsy (PSP) and sporadic Creutzfeldt-Jakob disease (sCJD), with an increase 
in STX6 expression being the likely genetic mechanism driving disease risk. Increased syntaxin-6 protein 
levels are causally associated with Alzheimer’s disease (AD) further suggesting syntaxin-6 has pleiotropic 
risk effects in neurodegenerative diseases. This work aims to functionally validate a role of syntaxin-6 in 
tau pathogenesis in vivo by assessing the effect of syntaxin-6 knockout on behavioural, neuropathological 
and biochemical readouts in hTauP301S/P301S mice. 
Methods: We crossed Stx6-/- mice with hTauP301S/P301S mice to generate cohorts of Stx6-/-

;hTauP301S/P301S, Stx6+/+;hTauP301S/P301S, Stx6-/-;mTau+/+ and Stx6+/+;mTau+/+ mice (n=20/genotype). Rotarod 
was assessed monthly and gait assessed at 5.5 months. hTauP301S/P301S mice were humanely culled at 
endpoint. A 3 and 5 month timed cull (n=10/genotype) was also conducted for biomarker, biochemical 
and pathological measurements. 
Results: We found an early protective effect of syntaxin-6 knockout on rotarod performance in 
hTauP301S/P301S mice. This partial phenotypic rescue coincided with reduced neuronal loss in the superficial 
cortex seen early in the disease course. hTauP301S/P301S mice with syntaxin-6 knockout also had partial 
rescue of some gait parameters. These observations could not be explained by gross differences in levels 
of total tau. Later in the disease, no differences were seen between Stx6-/-

;hTauP301S/P301S and Stx6+/+;hTauP301S/P301S mice. We present a range of additional pathological and 
biomarker endpoints in correlation with a modified early behavioural phenotype. 
Conclusions: Syntaxin-6 knockout in hTauP301S/P301S mice appears to have an early beneficial effect on 
disease progression providing complementary evidence for a role of syntaxin-6 in tau pathogenesis and 
experimental support that syntaxin-6 lowering could be employed as a potential therapeutic approach in 
tauopathies.
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Aims: Chronic traumatic encephalopathy (CTE) is a tauopathy caused by traumatic brain injury (TBI). 
Since the onset and cause of CTE are clear, it is possible to track the progression of the disease. In this 
study, we developed a CTE animal model using a new system called CHIMERA, which is quantitative and 
can reproduce human sports and traffic accident injuries. 
Methods: Mild repetitive TBI was administered to wild-type and P301S tau transgenic (Tg) mice, and 
changes were observed 1and 2 months post-TBI. We also investigated the impact of TBI on tau 
propagation. 
Results: After TBI was administered to wild-type and Tg mice, axonal damage in the optic tract and 
superior colliculus was observed up to two months later, and inflammation positive for Iba1 and GFAP 
was seen. However, pathological tau phosphorylation (AT8) was not observed. Subsequent analysis in 
the cerebral cortex, where pathology is seen in CTE patients, revealed no tau pathology in wild-type mice. 
In Tg mice, two months post-TBI, there was an increase in AT8-positive neurons in layers IV and V of the 
motor and sensory cortex. Phosphorylation of tau at these sites was analyzed by mass spectrometry, 
revealing elevated phosphorylation at S262, S235, and S416. Moreover, in mice inoculated with tau 
fibrils, there was a trend for increased propagation of tau pathology in the cerebral cortex due to TBI. 
Conclusions: These results suggest the successful construction of a CTE mouse model. In the future, 
we will investigate the mechanism of pathology in layers IV and V neurons caused by TBI.
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Aims: Accumulation of soluble tau causes synaptic dysfunction leading to cognitive impairment in 
tauopathies including Alzheimer’s disease (AD). Dynamin plays a key role in synaptic vesicle endocytosis 
and recycling in the presynaptic terminal, thereby supporting synaptic strength. Our previous studies at 
the calyx of Held in mouse brainstem slices suggest that soluble tau over-assembles microtubules (MTs). 
Since dynamin is a MT-binding protein, sequestration of free dynamin by MTs impairs vesicle endocytosis 
and synaptic transmission. A synthetic dodecapeptide, PHDP5, corresponding to amino acids 560–571 of 
the dynamin 1 pleckstrin-homology (PH) domain, can inhibit the MT-dynamin interaction and significantly 
rescue endocytic impairments, suggesting its potential value for AD treatment. In this study, we 
investigated whether PHDP5 can rescue memory deficits in the tauopathy model mice Tau609. 
Methods: We conjugated PHDP5 to FITC and a cell-penetrating TAT peptide (CPP) as FITC-PHDP5-
CPP. We also prepared PHDP5 scrambled control conjugated to FITC and CPP. In six-month old male 
Tau609 mice, we administered FITC-PHDP5-CPP intranasally for one month, and then tested their spatial 
learning and memory abilities in the Morris water maze. 
Results: In vitro, FITC-PHDP5-CPP significantly inhibited MT-dynamin1 binding like unconjugated 
PHDP5. After intranasal administration of FITC-PHDP5-CPP in mice, FITC signal was found in the 
hippocampal CA1 region, indicating that the peptide crossed the blood brain barrier (BBB). In comparison 
to non-treated or scramble peptide controls, FITC-PHDP5-CPP-treated mice exhibited significant 
cognitive improvements including shorter latencies to the escape platform and increased time spent in the 
target quadrant of the water maze. 
Conclusions: Intranasal administration of FITC-PHDP5-CPP can be an effective therapy for cognitive 
decline associated with AD.
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Aims: Alzheimer’s disease (AD) is the most common type of dementia, for which there is no effective 
treatment. AD is characterized by a robust immune response, the presence of extracellular amyloid-β 
(Aβ) plaques, and intraneuronal neurofibrillary tangles (NFTs) composed of hyperphosphorylated tau. We 
have recently shown that nicotinic acid activates the microglial receptor HCAR2 to induce a protective 
phenotype in an amyloid mouse model of AD, attenuating disease severity. However, the therapeutic 
potential of HCAR2 in tauopathy has not been assessed. We aimed to investigate whether the activation 
of HCAR2 with the FDA-approved agonist Niaspan® is a potential therapeutic approach to reduce tau 
pathology. 
Methods: Hcar2 expression was analyzed by qPCR and IHC in brain tissue of the tauopathy mouse 
model PS19. At 9 months of age, PS19 mice exhibited a severe pathological phenotype and were treated 
with Niaspan® daily by oral gavage (100 mg/kg) for 30 days. Treated mice were assessed for motor tasks 
and their brain tissue used for biochemical and imaging analysis. 
Results: HCAR2 expression was significantly induced by microglia in 9-month-old PS19, particularly in 
the hippocampus. Niaspan® treatment rescued the motor coordination deficits, reduced tau 
hyperphosphorylation, and microgliosis. 
Conclusions: Our results indicate that in 9-month-old PS19 mice, there was an increase in hippocampal 
HCAR2 expression. Moreover, treatment with Niaspan® improved motor coordination but did not affect 
the clasping reflex nor inflammatory markers. These results indicate that niacin may be acting via 
microglial HCAR2, attenuating disease severity. However, additional studies are necessary to determine 
the exact mechanisms of this process. Overall, this work could support the repurposing of marketed 
niacin-formulations a potential therapy for AD.
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Aims: Tau protein hyperphosphorylation is a key pathological event in neurodegenerative tauopathies 
such as Alzheimer’s disease. Interestingly, seasonal hibernators show extensive, yet completely 
reversible tau hyperphosphorylation during periods of hypothermia and hypometabolism followed by rapid 
rewarming and metabolic reactivation, so called torpor and arousal cycles. Using seasonal hibernators to 
unravel torpor-associated mechanisms that reverse and protect against pathological effects of tau 
hyperphosphorylation is challenging and focusses on native tau which might not model human tau 
properly. We therefore aimed to assess the effects of daily torpor on tau phosphorylation dynamics in 
human tau expressing mice. 
Methods: We induced daily torpor in wildtype mice that express mouse tau (mtau), and uniquely in mice 
that lack mouse tau and instead express human tau (htau). AT8 immunoblotting and immunohistochem-
istry were used to assess tau (hyper)phosphorylation at two phosphorylation sites, Ser202 and Thr205, 
commonly used for Alzheimer’s disease staging. 
Results: Torpor robustly and reversibly increased the levels of phosphorylated tau in the hippocampus of 
both mtau and htau mice. Immunohistochemistry revealed four brain areas with prominent tau phosphory-
lation: the hippocampus, posterior parietal cortex, piriform cortex and cortical amygdala. Whereas 
wildtype mice primarily showed increased levels of phosphorylation of diffusely organized tau, htau mice 
had somato-dendritic accumulation of AT-8 reactivity resembling tau pre-tangles as observed in 
Alzheimer patient brain. Interestingly, this AT8 positive accumulation also disappeared upon arousal, and 
overall tau phosphorylation at 24h after arousal was even lower than observed at baseline in euthermia. 
Conclusions: Daily torpor in htau mice offers a quick, controllable and standardized method to study tau 
(hyper)phosphorylation, accumulation and clearance in a model relevant for neurodegeneration. It 
therefore offers opportunities to discover new mechanisms underlying the clearance of hyperphosphory-
lated tau.
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Aims: The tetracycline doxycycline (Dox) has been reported to have neuroprotective effects unrelated to 
its antibiotic activity. Our present aim was to determine whether Dox could prevent behavioral and 
biochemical phenotypes related to abnormal tau accumulation in a htau mouse model of tauopathy. 
Methods: htau mice were analyzed in the open field, rotatord and novel object recognition test to 
determine time course of behavioral deficits. From 3 months-old mice were treated chronically with 
doxycycline in the diet during 6 months. Phenotypic rescue was analyzed by behavioral and biochemical 
studies. Phospho tau and insoluble tau contents were determined as well as autophagy markers. 
Results: Htau mice display deficits in motor coordination and novel object recognition test which 
correlates with the presence of insoluble and hyperphosphorylation tau in the prefrontal cortex. Dox 
treatment precluded the onset of cognitive deficits at 6 and 12 months old. Moreover olfactory dysfunction 
and motor coordination impairments were also prevented. 
Conclusions: Dox prevents tau pathology and cognitive deficits when administered at aearly stages of 
disease. These results highlight the potential of doxycycline treatment for therapeutic application in 
human tauopathies.
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Aims: A novel class of vaccines, based on a technology where a synthetic, promiscuous Th-cell epitope 
linked to functional antigenic peptides, are being developed by Vaxxinity to target tau in Alzheimer’s 
disease (AD). These vaccines generate antibodies that have demonstrated binding to pathological tau in 
vitro, and efficacy in cell-based tau aggregation assays comparable to monoclonal antibodies. Here we 
report the ability of one such tau-targeting vaccine to prevent the progression of tau pathology in 
vivo using two distinct mouse models. 
Methods: The onset of phenotypes associated with the progression of tau pathology in P301L mice, such 
as ataxia and premature death, were measured over 210 days. Saline-inoculated control mice were 
compared to mice inoculated with the tau-targeting vaccine, p5555kb. The efficacy of vaccines against 
tau seeding in vivo was assessed by injecting C57BL6 mice with tau fibrils purified from post-mortem 
human AD brain tissue via differential centrifugation of the sarkosyl-insoluble brain fraction. Mice were 
inoculated with p5555kb, and the extent of tau pathology compared to saline-inoculated controls was 
measured by immunohistochemistry after 9 months. 
Results: P301L mice vaccinated with p5555kb showed greater survival rates at 210 days than saline-
inoculated control mice. The onset of ataxia was also delayed in vaccinated mice compared to controls. 
Mice injected with purified human AD tau developed inclusions of phosphorylated tau in the contralateral 
hippocampus 9 months post-injection. Vaccination with p5555kb significantly reduced the amount of tau 
inclusions detected by immunohistochemistry, as compared to saline inoculation. 
Conclusions: These studies demonstrate that the vaccine p5555kb tested is effective at preventing 
onset of adverse phenotypes associated with tau pathology in vivo and can prevent the transfer of tau 
pathology between neuroanatomically connected brain regions via tau seeding.
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Aims: The microtubule-associated protein Tau has gained significance as a therapeutic target in 
Alzheimer’s disease and various other tauopathies. To date, clinical development of antibodies targeting 
Tau’s N-terminus has yielded disappointing outcomes. However, the observation that antibodies targeting 
the N-terminus can show drastically different binding profiles to aggregated pathological forms of Tau has 
been overlooked. Here, we aimed to assess how the reactivity against aggregated forms of Tau impacts 
the therapeutic efficacy of Tau N-terminal antibodies. 
Methods: We generated a novel pan-Tau antibody, RNJ1, which binds to a region in Tau’s N-terminus 
adjacent to the epitope of the clinically tested HJ8.5 (murine version of tilavonemab), which we used here 
as a benchmark for comparison of therapeutic efficacy. Given the proximity of their epitopes, we 
compared both antibodies’ capacity to bind and neutralize aggregated Tau seeds in two independent Tau 
FRET biosensor cell lines. We then compared the therapeutic efficacy of both antibodies, alone or in 
combination, in a longitudinal passive immunization study in the K3 mouse model of tauopathy. 
Results: Our findings show that despite the proximity to the HJ8.5 epitope, RNJ1 displays higher 
reactivity against aggregated Tau and neutralizes Tau seeds from various tissue sources with higher 
efficiency in our biosensor seeding assays. In our passive immunization study, RNJ1 treatment improved 
behavioral outcomes across the treatment duration, with no efficacy achieved in the HJ8.5 or combination 
arms. Furthermore, biochemical and histological examination of antibody-treated mice showed reductions 
in Tau pathology with RNJ1. 
Conclusions: Our study presents RNJ1 as a promising Tau antibody with enhanced therapeutic potential 
and underscores the importance of exploring Tau’s N-terminus in pathology and as a therapeutic target.
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Aims: Tauopathies manifest as progressive neuronal cell loss and cognitive decline caused by the 
accumulation of hyperphosphorylated tau. Recently, we identified the serotonin receptor 7 (5-HT7R) as a 
novel target in the treatment of tauopathies. We demonstrated that the neuroleptic drug amisulpride 
efficiently blocks the 5-HT7R constitutive activity and demonstrated its therapeutic effects on various 
aspects of tau pathology, e.g., phosphorylation, aggregation and cognition (Jahreis et al., Alzheimer’s & 
dementia, 2023). However, amisulpride treatment is associated with dopamine receptor-related 
extrapyramidal side effects. Here, we aim to improve the therapeutic potential of amisulpride while 
minimizing its adverse side effects. Since the (R)-enantiomer of amisulpride has a higher affinity for 5-
HT7R than for dopamine receptors, we investigated its therapeutic potency compared to the (S)-
enantiomer. 
Methods: Therapeutic effects on tau pathology were investigated in different cellular models of tauopathy 
including neuroblastoma cells overexpressing the disease-associated mutant tau[R406W] and the tau 
aggregation cell line HEK tau-BiFC using biochemical and microscopic approaches. Furthermore, 
transgenic tau[P301L]-BiFC mice were intraperitoneally treated with the racemic amisulpride and its 
enantiomers. Effects on cognition and motor side effects were assessed with behavioral experiments 
followed by tissue analysis to examine tau pathology after treatment. 
Results: The (R)-enantiomer of amisulpride ameliorates tau pathology in vitro to the same extent as 
amisulpride, whereas (S)-amisulpride shows no beneficial effects. In the transgenic mouse model, both, 
(R)- and (S)-amisulpride have a pro-cognitive effect. However, we observe different effects of the 
enantiomers on locomotor activity. While mice treated with amisulpride and (S)-amisulpride show reduced 
activity, (R)-amisulpride-treated animals exhibit fewer dopaminergic side effects. 
Conclusions: (R)-amisulpride shows an improved safety profile, highlighting the potential for further 
chemical refinement to increase 5-HT7R affinity and thereby enhance drug efficacy.
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Aims: Proteinopathies are a group of diseases characterized by the accumulation of specific proteins 
within the brain. Among the most notable examples of proteinopathies are Alzheimer’s disease, 
Parkinson’s Disease (PD) and Amyotrophic lateral sclerosis (ALS). Ncardia has developed in 
vitro disease pathology models for synucleinopathies (e.g PD), Tauopathies (TAU aggregation) and ALS 
(TDP-43 aggregation) using iPSC-derived neuronal cell models. These robust in vitro assays, developed 
in physiologically relevant human models, are amenable to various therapeutic to support all stages of the 
drug discovery process (i.e. hit ID, hit-2-lead and lead optimization). 
Methods: Ncardia used iPSC-derived cortical neurons (iPSC-CN) treated with SNCA and Tau 
recombinant pre-formed fibrils (PFFs) to model disease relevant phenotypes of synucleinopathies and 
Tauopathies. Using high content imaging, aggregate localization, size, counts and intensity as well as co-
localization with phosphorylated forms (pS129 α-syn and pTau (AT8)) were calculated. To model ALS, 
Ncardia used TDP-43 mutant iPSC-derived motor neurons (iPSC-MN) to quantify mis-localization and 
aggregation of TDP-43, as well as the human specific mis-splicing of STMN2. Additionally, Ncardia 
determined the electrophysiological deficits of the iPSC-MN in healthy and disease conditions. 
Results: Modulators of protein degradation, both inhibitors and activators, were able to significantly 
increase or decrease (respectively) the counts and size of SNCA and counts of pS129 α-syn in a 
concentration-dependent manner. Stressor-treated TDP-43 mutant and wild type iPSC-MN showed 
disease-specific mis-localization of TDP-43 to the cytoplasm, aggregation of TDP-43, reduction of STMN2 
and appearance of the truncated variant. 
Conclusions: Ncardia developed three custom assays for the aggregation of α-synuclein, Tau and TDP-
43 using human iPSC-derived neuronal cell models, providing clinically relevant readouts to support drug 
developers at various stages of drug development while reducing the use of laboratory animals.
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Aims: The hyperphosphorylation and subsequent aggregation of the microtubule-associated protein Tau 
(encoded by the MAPT gene) is one of the major histopathological hallmarks of numerous tauopathies, 
including Alzheimer’s disease and progressive supranuclear palsy. The intracellular accumulation of 
aggregated Tau is associated with neuronal loss and disease progression in tauopathies. There is a high-
unmet need to identify strategies to target the intracellular accumulation of Tau aggregates with the aim of 
slowing tauopathy progression. 
Methods: Using Alnylam’s lipophilic C16-conjugated siRNA for CNS delivery, we identified potent 
molecules targeting the MAPT gene both in vitro and in mice carrying multiple copies of a transgene with 
a prion promoter driving human MAPT with human tauopathy-inducing mutation P301S. 
Results: P301S mice treated with a single intracerebroventricular injection of Tau siRNA at eight months 
of age, had a sustainable decrease in MAPT mRNA and soluble Tau protein for three months following 
siRNA treatment (reduced ~83% and ~59%, respectively). siRNA treatment also prevented the 
progressive decrease in body weight and abrogated axonal damage, evidenced by decreased 
neurofilament light (NFL) chain in plasma and cerebrospinal fluid of eleven-month-old mice. Importantly, 
immunohistochemical analysis of misfolded Tau in vivo and HEK293-4RD-CFP/YFP Tau aggregate 
biosensor assay testing in vitro revealed a ~97% decrease of Tau aggregates in the eleven-month-old 
mice, suggesting there exists a yet-to-be identified mechanism of Tau fibril clearance. Furthermore, in a 
16-week non-human primate study, we observed robust target engagement resulting in sustained 
reduction of MAPT transcript and Tau protein in brain tissue and cerebrospinal fluid. 
Conclusions: Together, these results suggest an RNAi therapeutics approach targeting of MAPT mRNA 
may be sufficient to improve multiple parameters of tauopathy disease progression and a provide a 
compelling rationale for further development of Tau-lowering strategies.
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Aims: Microglia are central to pathogenesis in many neurological conditions and their depletion is one 
therapeutic strategy. However, drugs targeting colony-stimulating factor-1 receptor (CSF1R) to block 
microglial proliferation in preclinical disease models have shown mixed outcomes, thus the therapeutic 
potential of this approach remains unclear. Given the dynamic nature and complexity of microglial 
activation, the timing of CSF1R inhibition in tauopathy and its translational relevance is still an open 
question. Thus, the goal of our study was to define a therapeutic window that not only reduced 
pathological markers, but also led to functional improvement. 
Methods: Transgenic B6-Tg(Thy1-MAPT*P301S)2541 mice express the 0N4R isoform of human tau with 
the P301S mutation. To deplete microglia, mice were dosed with CSF1R inhibitors PLX3397 or PLX5622 
in three different dosing paradigms: acute (2−4 months old), chronic (2−7 months old), and terminal (2 
months old until death). 
Results: CSF1R inhibitors given by multiple dosing paradigms caused a sex-independent reduction in 
pathogenic tau and reversion of non-microglial gene expression patterns toward a normal wild type 
signature. Despite greater drug exposure in male mice, only female mice had functional rescue and 
extended survival. A dose-dependent upregulation of immediate early genes and neurotransmitter 
dysregulation were observed in the brains of male mice only, indicating that excitotoxicity may preclude 
functional benefits. Drug-resilient microglia in male mice exhibited morphological and gene expression 
patterns consistent with increased neuroinflammatory signaling, suggesting a mechanistic basis for sex-
specific excitotoxicity. 
Conclusions: Complete microglial ablation is neither required nor desirable for neuroprotection and 
therapeutics targeting microglia must consider sex-dependent effects. Therapeutic modulation of 
microglial activation by CSF1R inhibitors is a potential approach to treating human tauopathies.
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Aims: Our aim is to develop “theranostic” molecules usable in the Alzheimer’s disease and Tauopathies. 
These molecules will i) inhibit Tau fibrillation targeting its nucleation process and ii) be used as a vector 
coupled to a PET radionuclide in order to perform positron emission tomography (PET) imaging for an 
early detection of amyloid deposits in brain. 
Methods: Chosen molecules are peptides composed of natural “L” amino acids that have the same 
composition than Tau PHF6 peptide. These peptides have been designed and selected for their 
therapeutic potential. These peptides have been tested on pathologic hTau.P301S mouse strain and on 
brain cellular models. Their structures will be modified for optimizing their bioavailability and their potential 
therapeutic effect. 
Results: About fifty peptides have been classified in three groups that are i) amyloid, ii) aggregative and 
iii) neither amyloid nor aggregative. Peptides belonging to the latter group have been pre-selected and 
their inhibitory activity was tested on PHF6 in vitro self-assembly model. Most of them led to inhibition of 
the fibrillation rate ranging between 20 and 90%. Peptides exhibiting the highest inhibition were then 
called “leaders” and were further evaluated. Notably, we demonstrated that selected “leaders” had no 
effects on SH-SY5Y neuroblastoma cell line growth. Among the leaders, two were chosen for being 
evaluated as molecular probes for PET imaging. Probes tested on SH-SY5Y cell line had no effects on 
SH-SY5Y neuroblastoma cell line growth. They will be further tested on our animal model hTau.P301S. 
Conclusions: The most promising peptides (patent WO 2023/099560) and probes exhibit the required 
qualities to become “theranostic” molecules for Alzheimer’s disease and Tauopathies therapy and 
diagnostic.
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Aims: Nuclear factor erythroid derived 2-like 2 (NRF2) is a transcription factor that is being proposed as a 
target for neurodegenerative diseases as it regulates a wide array of genes implicated in regulating 
cellular redox status and inflammation. Electrophilic NRF2 inducers are highly reactive molecules that can 
cause off-target effects. Therefore, NRF2-KEAP1 protein-protein inhibitors (PPI) could be a safer 
alternative. After a drug discovery program, we have identified Cp1 as lead compound. Here we studied 
its mechanism of action and its anti-neuroinflammatory effects. 
Methods: The NRF2 inducing mechanism has been evaluated in AREc32 cells, by superficial plasmon 
resonance, GSH conjugation and lC-IT-MS analysis, and by using WT and NRF2-KO MEFs. The potential 
anti-neuroinflammatory effect has been evaluated using LPS in vitro ( BV2 cells and primary glial 
cultures) and in vivo. Sickness behaviour in vivo and cytokines levels were measured by qPCR and 
multiplex ELISA . Primary cortial neurons transfected with AAV-hTauP301L were used as an in 
vitro tauopathy model. 
Results: Cp1 is a non-electrophilic compound that induces NRF2 by inhibiting NRF2/KEAP1 interaction. 
It showed a good anti-neuroinflammatory profile in a microglial murine cell line and in rat primary glial cell 
cultures; these effects were lost in NRF2 KO cells. The anti-neuroinflammatory effects were 
corroborated in vivo as shown by a reduction of cytokines 4 and 24 h post LPS-injection, reduction in 
brain microgliosis and improvements in locomotion and cognitive decline. Peliminary data show that Cp1 
can reduce tauopathy in vitro evaluated as a redcution of AT8 staining. 
Conclusions: Cp1 is a first in class protein-protein inhibitor of NRF2/KEAP1 with potential therapeutic 
interest in neurodegenerative diseases with neuroinflammation.
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Aims: Parkinson's disease (PD) is a neurodegenerative condition characterized by the progressive 
degeneration of dopaminergic neurons in the Substantia Nigra. With the absence of a specific PD 
treatment, research into novel therapeutic approaches has gained momentum. One emerging avenue of 
exploration involves the study of animal venoms, which have demonstrated intriguing interactions with the 
cardiovascular and nervous systems, opening up new possibilities for treatment development. A 
candidate in this quest is the natural peptide known as fraternin, sourced from the wasp venom 
from Parachatergis fraternus. To better understand its potential, three analogues—fra-24, fra-14, and fra-
10—were synthesized and assessed for their neurotoxic effects using a 6-hydroxydopamine mouse 
model of PD. To ensure accuracy, all peptides underwent rigorous purity verification exceeding 99%. 
Methods: The investigation delved into potential adverse effects, without inducing the 6-OHDA lesion, 
and encompassed intracerebral ventricular administration at varying doses: 10, 5, and 1 μg/animal for fra-
1 and fra-14, and 20, 10, and 5 μg/animal for fra-24. Motor coordination was assessed through behavioral 
tests, including latency to fall on the rotarod apparatus during treatment and post-treatment temporal 
evaluations on the rotarod. 
Results: revealed that fra-24, administered at 20 μg/animal, exhibited neuromuscular toxicity compared 
to the SHAM group on the rotarod, potentially impairing motor function. Fra-14, at a dose of 10 μg/animal, 
induced motor incoordination, while fra-10, administered at all three doses, displayed neuromuscular 
toxicity, as evidenced by reduced time spent on the rotarod compared to the SHAM group. 
Conclusions: Notably, neither fra-14 nor fra-10 demonstrated therapeutic effects, with only minor 
improvements in motor behavior observed in lesioned groups. Fra-24, at a dose of 20 μg/animal, did not 
significantly impact animals' motor coordination but displayed toxicity potential, warranting further 
investigation into its safety and efficacy.



 
Shift 1 - 0355 

DESIGN AND APPLICATION OF A TAU SEED AMPLIFICATION ASSAY AS A NOVEL METHOD FOR 
THE SCREENING OF SMALL MOLECULE AGGREGATION INHIBITORS 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B02.I. THERAPEUTIC TARGETS, 
MECHANISMS FOR TREATMENT: OTHER 

Damian Gorski1, Fei Wang2, Tyler Allison3, Haley Evans1, Carla Barria3, Victor Banerjee4, Danielle 
Harrison2, Susana Aznar5, Jonas Folke5, Claudio Soto2 
1University of Texas Health Science Center at Houston, Department Of Neurology, Houston, United 
States of America, 2University of Texas Health Science Center at Houston, Neurology, Houston, United 
States of America, 3UTHealth Science Center at Houston, Neurology, Houston, United States of 
America, 4University of Texas Health Science Center at Houston, Neurology, HOUSTON, United States 
of America, 5University Hospital Bispebjerg-Frederiksberg, Centre For Neuroscience And Stereology, 
Copenhagen, Denmark 

Aims: Alzheimer’s disease (AD) and related tauopathies are characterized by the aberrant accumulation 
of tau protein aggregates within the brain, resulting in neurodegeneration. Recent research has 
highlighted the prion-like propagation of disease-associated tau, where pathological forms of tau corrupt 
normal tau proteins, instigating their misfolding and integration into amyloid fibrils. With no cure currently 
available, inhibiting tau aggregation offers a promising therapeutic approach. 
Methods: The experimental conditions to obtain a highly reproducible and specific tau seed amplification 
assay (Tau-SAA) were optimized using brain homogenate (BH) from patients affected by AD and other 
tauopathies. Dilutions of BH between 10-4 and 10-9 for an average of 10 specimens per group. Tau-SAA 
signal was read using thioflavinT fluorescence in the presence or absence of known inhibitors of tau 
aggregation. 
Results: Tau-SAA demonstrates remarkable sensitivity, capable of detecting seeding activity at dilutions 
as extreme as 100 million-fold from AD-afflicted brain samples and displays no seeding activity when 
exposed to healthy human control brain tissue or specimens from other neurological conditions. We 
tested a range of established anti-aggregation compounds, distinguishing those with the ability to impede 
tau aggregation induced by AD brain. Further, we explored the possibility of repurposing drugs by 
screening a commercially available drug library and identify compounds with the capacity to counteract 
tau aggregation. 
Conclusions: Tau-SAA is a robust and versatile method for the detection of tau aggregates. Additionally, 
it serves as an effective screening platform for the discovery of small molecules that can inhibit tau 
seeding when challenged with biologically relevant tau seeds sourced from AD-affected brains. Our 
findings suggest that Tau-PMCA is a robust technique for both detection of tau aggregates in biological 
samples and for identification of small molecules able to inhibit tau seeding.
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Aims: Tauopathies, including Frontotemporal dementia and Corticobasal degeneration, are a group of 
neurodegenerative diseases characterized by the intracellular deposition of tau amyloid. Since tau 
amyloid is associated with the onset, the efficient clearance of tau amyloid is one of the therapeutic 
strategies for tauopathies. We have previously developed the amyloid selective in vivo photo-oxygenation 
technology for Aβ, that forms amyloid like tau, using a membrane-impermeable photocatalyst. Moreover, 
we showed successfully that photo-oxygenated Aβ was cleared from the brain efficiently (Ozawa et al., 
Brain, 2021), suggesting that this technology has potential as therapy. This catalyst was also capable of 
photo-oxygenating tau, but the effect of photo-oxygenation on intracellular tau amyloid was still unknown 
due to photocatalyst’s membrane-impermeability. 
Methods: To access the intracellular tau amyloid, we have developed a novel photocatalyst, CatO, which 
is permeable to blood brain barrier and cell membranes. The CatO was administered intravenously to 9 
months-old tau transgenic mice, and non-invasive in vivo photo-oxygenation was performed by light 
irradiation from outside the skull. 
Results: After photo-oxygenation reaction for 10 days, we found in immunohistochemistry and biological 
analysis that the amount of intracellular tau amyloid was significantly reduced by photo-oxygenation. 
Furthermore, neuronal cell death in brain was also significantly inhibited, indicating that the photo-
oxygenation was able to ameliorate toxicity associated with tau accumulation. 
Conclusions: In this study, we have succeeded in non-invasive in vivo photo-oxygenation of intracellular 
tau amyloid using a newly developed cell membrane-permeable photocatalyst, CatO. And we revealed 
the possibility that photo-oxygenation enhances the degradation of tau amyloid in brain. Clarification of its 
mechanisms and potential for the therapy against tauopathies are underway.
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Aims: Protective effects of standardized Ginkgo biloba extract (GBE, LI1370) has been demonstrated on 
energy metabolism defects in an in vitro Alzheimer’s disease (AD) model. In this study, we investigated 
the effect of GBE (OM Pharma support) on bioenergetics in human IPSCs from aged donors. 
Methods: First, to characterize the bioenergetics in human iPSCs from aged donors, ATP production 
(ATP), mitochondrial membrane potential (MMP) and reactive oxygen species (ROS) levels were 
measured in iPSCs from young and aged donors. Then, the effect of GBE on ATP production, MMP, 
ROS and mitochondrial respiration were investigated after 24h of treatment in human IPSCs from aged 
donors. 
Results: Our findings demonstrated that in the iPSCs from aged donors, ATP and MMP levels were 
significantly decreased and mitochondrial ROS (DHR) and mitochondrial superoxide anion (MITOSOX) 
levels were significantly increased compared to those of the iPSCs from young donors. Low OCR and 
ECAR levels were reported in the iPSCs from aged donors compared to those from the young donors. 
GBE treatment (100 ug/ml) exerted significant improvement of ATP production and MMP levels, reduction 
of the ROS and an amelioration of the mitochondrial respiration. 
Conclusions: These findings indicate that GBE seems to be able to improve significantly the age related 
decline in bioenergetics of the human IPSC from aged donors, through the increase of the ATP 
production and the improvement of the mitochondrial membrane potential, as well as the reduction of the 
ROS levels and the amelioration of the mitochondrial respiration.
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Aims: Auτonomy, an ongoing, phase 2, global, multicenter, double-blind, placebo-controlled, randomized, 
parallel-group study assesses whether the anti-phosphorylated tau monoclonal antibody posdinemab 
(mid-domain epitope, amino acid 212 and 217) will slow clinical decline in participants with early 
symptomatic (prodromal/mild dementia) Alzheimer’s disease (early AD). The screening period contained 
several unique features to identify and enroll appropriate participants. 
Methods: Adults (55-80) with early AD defined as gradual/progressive subjective decline in cognition 
over at least 6 months, Clinical Dementia Rating-Global Score (CDR-GS) of 0.5 and memory box score 
greater or equal to 0.5 at screening and Repeatable Battery for the Assessment of Neuropsychological 
Status (RBANS) delayed memory index score <85. Eligible participants also had plasma p217+tau 
prescreening for tau PET eligibility and were required to have intermediate levels of tau burden on tau 
PET (18FMK6240). Participants receive posdinemab (low or high dose) or placebo IV, every 4 weeks. 
The primary outcome is change from baseline in integrated Alzheimer's Disease Rating Scale (iADRS) 
Total Score at Week 104. The iADRS composite includes the complete Alzheimer’s Disease Assessment 
Scale Cognitive subscale 13-item (ADAS Cog13) and Alzheimer's Disease Cooperative Study Activities of 
Daily Living for Mild Cognitive Impairment (ADCS-ADL MCI). Secondary outcomes include change from 
baseline on ADAS Cog13, RBANS, ADCS-ADL MCI, CDR-SB and tau PET. 
Results: Screening began Jan2021 with last participant randomized Aug2023. 522 of 523 participants 
randomized received at least one dose of blinded treatment. Preliminary baseline characteristics and 
demographics will be presented. 
Conclusions: Auτonomy screening period experience is informative for the field, including implementing 
novel strategies to mitigate cognitive scale learning effects and experience implementing the first trial to 
use plasma biomarkers as a prescreen for tau PET imaging to enroll the target patient population.
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Aims: To identify human Tau modifiers at multiple levels, such as transcription, translation, and protein 
degradation, we developed a high-content screening (HCS) assay using human induced pluripotent stem 
cell (hiPSC)-derived neurons. We fluorescently labeled the endogenous wild-type (WT) tau. In addition, 
we introduced the hTau A152T mutation or knocked out tau by replacing tau with the fluorescent gene. 
The hTau A152T mutation is associated with an increased risk of Alzheimer’s disease (AD) and 
frontotemporal dementia spectrum diseases. We aimed to identify modifiers of WT and/or mutant tau by 
screening existing drug compound libraries. 
Methods: First, we fused TagGFP2 to the N-terminus of Tau to monitor endogenous tau in hiPSC-
derived neurons, then introduced hTau A152T mutations or replaced Tau with TagGFP2 (KO). We then 
differentiated the iPSCs into neurons by overexpressing neuron-enriched miRNA 9/9*/124 and a 
transcription factor, Neurogenin 2. The A152T mutation increased neuronal activity, as measured by 
Ca2+ imaging, mimicking the epileptic phenotype in the hTau-A152T transgenic mouse model. After 
exposing the hiPSC-derived neurons to small compounds for 10 days, we quantified the TagGFP2 
fluorescence intensity using an automated confocal microscope. 
Results: We confirmed that the Z’, an indicator of assay robustness, was high enough to perform the 
screens (Z’>0.5). In the initial screen of 1405 compounds, 15 compounds effectively suppressed tau 
protein levels. While some of these compounds were equally effective in reducing WT and A152T Tau, 
others were more effective in reducing A152T Tau. 
Conclusions: We have developed HCS for Tau modifiers and identified candidate compounds. 
Interestingly, some compounds have been reported to reduce the risk of neurodegenerative diseases in 
clinical settings. One of them may do so by reducing oxidative stress by blocking the xanthine 
dehydrogenase/oxidase pathway.
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Aims: Alzheimer’s disease (AD) is known as the most frequent dementia and currently no drugs or 
treatment is available. AD is characterized by two classical hallmarks; the accumulation and aggregation 
of Aβ peptides that form extracellular βamyloid deposits and hyperphosphorylated tau that form 
intracellular neurofibrillary tangles (NFTs). Another key hallmark is the intraneuronal accumulation of 
heparan sulphates (HS). HS’ activity come from their sulfation profile. They have been described as 
having increased levels in AD and increased binding ability to tau protein. HS mediate the internalization 
and propagation of pathological tau in a spreading phaenomenon. However, currently, the mechanism of 
HS in the AD physiopathology remains unclear and no effective drug is available to stop the tauopathy or 
tau spreading. 
Methods: With a focus on tau spreading, we study a patented low molecular weight synthetic HS mimetic 
named F6 which is a structural and functional mimetic and can compete with local HS in AD neurons and 
exhibit an ability to decrease the phosphorylated tau uptake and restore neuritogenesis. We evaluate the 
effect of the compound on the tau pathology and its pharmacokinetics parameters. 
Results: The effects of the compound on the tau pathology have been evaluated by injection of two 
doses by intraperitoneal administration (IP) in a tauopathy mice model rTg4510 then tau aggregates on 
slides of the hippocampus have been quantified. In both healthy mice model and tauopathy mice models 
rTg4510, F6 compound has been injected by two routes of administration (Intravenous and IP) then 
quantified by two methods of detection (a biochemical quantification and a mass spectrometry detection. 
Conclusions: F6 has exhibited a dose dependent efficacy on the reduction of tau aggregates in rTg4510 
brains and pharmacokinetics parameters have been determined.
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Aims: Accumulation of abnormal tau aggregates is a pathological hallmark of multiple neurodegenerative 
disorders, collectively called tauopathies. Soluble tau aggregates play a key role in tau pathology as 
neurotoxic species causing neuronal cell death and also act as prion-like seeds transmitting the disease 
in the brain. Accordingly, prevention of tau oligomerization or elimination of tau oligomer species became 
an important therapeutic strategy to halt the disease progression. Here we assessed the potential 
therapeutic effect of levosimendan as an anti-tau oligomer agent. 
Methods: Toward tau-targeted drug discovery, our group has established a tau-BiFC platform to monitor 
and quantify tau oligomerization in living cells and the mouse brain. By utilizing the tau-BiFC cells, we 
screened the FDA-approved and passed PhaseI drug library and identified levosimendan as a potent 
anti-tau agent inhibiting tau oligomerization. By using tau-BiFC mice, we could evaluate the anti-tau 
oligomerization effects of levosimendan. 
Results: Under pathological conditions, most tau exists as a form of disulfide-linked tau oligomers and 
the treatment of levosimendan prevents the formation of disulfide-linked oligomers by covalently 
modifying tau cysteines(IC50=2.6±0.1mM). In addition, levosimendan was able to disassemble tau 
oligomers into monomers, rescuing cells from aggregation states. In comparison, LMTM, the leading tau-
targeted drug candidate that is currently on a clinical trial, failed to rescue cells from aggregation states, 
generating high-molecular-weight tau oligomers instead. Levosimendan displayed robust potency against 
tau oligomerization and rescued tauopathy-induced cognitive declines in the TauP301L-BiFC mouse model. 
Conclusions: Our data present the potential of levosimendan as a disease-modifying drug for 
tauopathies.
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Aims: Across the Alzheimer’s Disease spectrum, women have higher rates of tau accumulation 
compared to men, particularly at the mild cognitive impairment (MCI) stage. Women have been found to 
have stronger associations between vascular risk and tau than men at single time points. In our earlier 
work, the Framingham Risk Score (FRS), was found to predict tau PET levels in cognitively normal 
women but not men. Here, we asked if vascular risk scores explain some of the sex differences seen in 
tau accumulation in MCI. 
Methods: 53 amyloid positive subjects (21 women) with clinical diagnoses of MCI, tau-Positron Emission 
Tomography (PET) data, and cardiovascular component data from the Alzheimer's Disease 
Neuroimaging Initiative (ADNI) database were included in this analysis, which controlled for 
age, APOE status, and education. FRS scores were calculated based on cardiovascular disease points 
derived from age, sex, total cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, 
hypertension treatment status, smoking status, and diabetic status. Models were fitted to the data to test 
(1) whether sex moderated the relationship between FRS and tau accumulation and (2) whether FRS fully 
mediated the associating between sex and tau accumulation. 
Results: Women had lower FRS and accumulated more tau over the 1-2 year period examined in 
comparison to men in the regions of interest (which spanned Braak regions 3,4, 5 and 6). While FRS was 
a predictor of higher tau accumulation, it was independent of sex (i.e., not moderated by sex). Moreover, 
sex predicted higher tau accumulation independent of FRS scores. 
Conclusions: While prior research pointed to vascular risk predicting early tau accumulation in women 
with normal cognition, sex differences in the accumulation of tau during MCI are not explained by 
vascular risk.
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Aims: Most studies exploring the synergistic effect between β-amyloid and tau at early stages of 
Alzheimer’s disease (AD) have only focused on their linear relationship at the local spatial scale. We 
hypothesize that patterns of spatial association between β-amyloid and tau may be more thoroughly 
interrogated using alternative association metrics that account for linear as well as more complex, 
possibly nonlinear, dependencies. 
Methods: Our cross-sectional analysis was applied to Tau and Amyloid PET images from cognitively 
normal (CN) and mild cognitive impairment (MCI) subjects from the ADNI study. We propose a new 
Canonical Distance-Correlation (CDC) Analysis to uncover spatial patterns in the association between 
Tau and Amyloid images. Based on the concept of distance-correlation, the CDC approach produces 
statistically independent components in the distributed-to-distributed organization of the nonlinear 
association between the two modalities. 
Results: The CDC analysis led to scores that were maximally cross-distance-correlated, a sign of an 
underlying (nonlinear) dependency. The strength and spatial extent of the distance-correlation between 
the first β-amyloid scores and tau images were stronger in CN than in MCI subjects (Figures 1A, 1C). In 
contrast, the tau cross-eigenimage carried stronger loads in MCI than in CN subjects, particularly within 
the entorhinal cortex (Figures 1B, 1D). This pattern of distributed β-amyloid–focal tau dependency could 
represent an initial indication of cognitive 
deterioration. 



 

 
Conclusions: The CDC analysis can reveal complex patterns in the spatial association between the β-
amyloid and tau. Our results suggest that β-amyloid and tau act in a spatially coordinated manner that 
depends on the cognitive stage. Thus, the CDC analysis may be more accurate than the amyloid or tau 
SUVR for the enrollment in clinical trials of those individuals on the path of cognitive deterioration.
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Aims: The concept of glymphatic system proposes that cerebrospinal fluid (CSF) enters the brain 
parenchyma through spaces surrounding arterioles, passes through interstitial spaces mixing with 
interstitial fluid and exits the brain through perivenous spaces, facilitating the clearance of metabolic 
waste. While much attention has been paid to the arterial part of the vascular tree, the role of venous 
abnormalities remains relatively unexplored. Using our in-house developed PET based method to assess 
ventricular efflux we examined whether this clearance measure is related to venous density as assessed 
by deep medullary veins count. 
Methods: Data was collected from cognitively impaired and unimpaired research participants enrolled in 
studies between 2020 and 2023 at the Brain Health Imaging Institute at Weill Cornell Medicine. All 
participants had their medical history and cognition assessed through standardized clinical interviews. 
Imaging consisted of 3T MRI scans and 18F-MK6240 PET/CT to estimate brain clearance and tau 
deposition. The number of DMVs was assessed by visual inspection of minimal intensity projection 
images (SWI) for veins traversing perpendicularly to the lateral ventricle and defined as the total count of 
both hemispheres. 
Results: We included 32 cognitively impaired subjects (66.1± 12.3 years old, 15 women) and 72 normal 
individuals (69.8± 7.0, 37 women). Age and sex did not differ between groups. Among subjects with 
cognitive impairment, but not in normal volunteers, the number of DMVs was positively related to the 
measure of CSF ventricular efflux (rho=0.43, p=0.01) and inversely associated with tau accumulation in 
Alzheimer Disease-related composite region (rho=-0.37, p=0.04). The correlation between clearance 
measure and tau deposition did not reach statistical threshold (rho= -0.28, p=0.10). 
Conclusions: Our findings support the notion that healthy venous system plays a role in brain clearance.
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Aims: Progressive supranuclear palsy (PSP) is characterized pathologically by abnormal tau protein 
depositions and clinically by motor impairments, including vertical oculomotor deficits. This study aimed to 
identify regional tau accumulations associated with discrete domains of PSP symptoms using PET with 
[18F]PM-PBB3/florzolotau(18F), a radioligand capable of capturing tau aggregates in primary tauopathies. 
Methods: Data were obtained consecutively from February 2018 to August 2021 and included 48 PSP 
subjects. We performed neurological examinations, including an evaluation of the PSP rating scale, which 
was sorted into six domains consisting of ‘history’, ‘mentation’, ‘bulbar’, ‘ocular motor’, ‘limb motor’, and 
‘gait and midline’ subsections. Correlations of these domain scores with tau accumulations and local 
atrophy in the brain were evaluated using standard brain-transformed tau PET and T1-weighted MRI 
images, respectively. 
Results: ’Ocular motor’ scores were significantly correlated (unc. <0.001) with tau accumulations in the 
midbrain tegmentum and globus pallidus. By contrast, ‘limb motor’ and ‘gait and midline’ scores were 
significantly correlated (unc. <0.001) with tau depositions in the precentral to supplementary motor cortex 
and the caudate nucleus, respectively. Volumes of the midbrain tegmentum and globus pallidus were 
significantly correlated (unc. <0.001) with ‘ocular motor’ scores, and precuneus volumes were correlated 
with ‘gait and midline’ scores. 
Conclusions: The present findings have revealed that tau pathologies in distinct brain areas are 
differentially implicated in individual symptomatic domains in PSP. Tau depositions and local atrophy in 
the midbrain were associated with oculomotor impairments, indicating that tau-induced, on-site 
neurotoxicity provokes disrupted eye movements as focal symptoms. Meanwhile, gait and midline deficits 
may arise from caudate tau accumulations leading to the deterioration of a network involving the 
precuneus.
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Aims: Iron accumulation is observed in brain regions affected by progressive supranuclear palsy (PSP), 
a rare tauopathy among the parkinsonism disorders. The influence of iron on amyloid aggregation is well-
documented, however, the aetiology of tau aggregation and the role of metals in tauopathies has received 
less attention. The objective of this work was to facilitate, through a multimodal microscopy approach, a 
method incorporating synchrotron x-ray fluorescence (SXRF), to investigate the underlying relationship 
between tau aggregation and iron accumulation. This required a protocol to preserve the metallomics 
properties of the samples while allowing for cellular-level correlation with neuropathology in the same 
sections. 
Methods: Brain tissue from two age-matched individuals (PSP and control) was prepared and cryo-
sectioned with a sapphire blade using a metal-contamination-free protocol. Sections were mounted onto 
quartz slides etched with finder grids. Regions of interest (ROIs) of 1x1 mm were defined using optical 
microscopy, and SXRF mapping of elemental distributions in each ROI was performed at Beamline I18 at 
Diamond Light Source synchrotron. This beamline is distinguished by its microfocus capabilities, with two 
micron mapping resolution, unambiguous chemical element specificity, and sensitivity to parts-per-million 
concentrations. 
Results: The SXRF chemical element mapping was performed with this label-free technique, and the 
unique quartz finder grid enabled direct correlation with the light microscope images. PyMCA software 
was used to derive maps of chemical concentration distribution, by performing spectral fitting to 
accurately identify elemental peaks and integrate the area beneath each peak. 
Conclusions: This method development study has made it possible to correctly identify and evaluate 
cells and other features in both chemical element and optical microscopy images, creating new scope for 
direct correlation between iron and tau pathology when the sections are immunostained after SXRF 
analysis.
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Aims: To determine whether biomarker evidence of neurodegeneration in former contact sports athletes 
(ExPros) with a history of repeated concussion is associated with changes in specific brain structures and 
functional connectivity networks. 
Methods: 41 male former professional athletes with a history of multiple concussions were recruited. The 
sample was divided into neurodegenerative biomarker positive (N+, n = 16) and negative (N-, n = 25) 
groups. Classification was based on the positivity in at least one of these biomarkers: plasma and 
cerebrospinal fluid (CSF) neurofilament light, CSF total tau and plasma phospho-tau181. Ten healthy 
controls (negative for neurodegenerative biomarkers) were also included. Cognitive and mood/behavior 
composite scores, whole-brain grey matter volume and functional connectivity (default mode [DMN], 
salience [SN] and frontoparietal [FPN] networks) were compared across groups. Statistical threshold was 
set at p < 0.001, FWE correction at cluster level (p < 0.05). Spearman’s rank correlations were performed 
between network functional connectivity and the number of concussions. 
Results: Normal-range mean performance was found in executive function, memory and mood/behavior 
tests across groups. We found no differences in grey matter volume. The DMN in the N (+) group showed 
lower connectivity compared to N (-) and healthy controls. No differences were obtained for the SN and 
FPN. Lower DMN connectivity correlated with a higher number of concussions in the N (+) group (r = -
0.66, p = 0.005), but not in the N (-) group (r = -0.10, p = 0.60). 
Conclusions: DMN functional connectivity may provide sensitive tools to detect asymptomatic ExPros 
with positive biomarkers of neurodegeneration. Follow-up studies are needed to show whether this 
alteration is associated with a higher risk of developing dementia after repetitive concussions.
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Aims: Progranulin (PGRN) is a neurotrophic factor that plays a key role in the development, survival and 
maintenance of neurons and microglia. Strategies aiming at restoring PGRN levels in patients with 
Progressive Supranuclear Palsy (PSP) are investigated as potential therapeutic approaches. In the 
context of a Phase IIa clinical trial conducted by Alzprotect, evaluating AZP2006 in PSP, Active 
Biomarkers as the bioanalytical laboratory, quantified PGRN as a target engagement biomarker together 
with other biomarkers, in plasma and cerebrospinal fluid (CSF) of PSP patients. 
Methods: Biotechne and Adipogen PGRN ELISA kits were evaluated in plasma and CSF samples for 
parallelism and selectivity. Performance of the selected method, including working range and long-term 
stability at -80°C for up to 52 weeks, was evaluated. 
Results: Both PGRN kits were equivalent in terms of selectivity in plasma and CSF and parallelism in 
plasma. However, Biotechne kit was not sufficiently sensitive to quantify PGRN in CSF. PGRN was then 
measured both in plasma and CSF by Adipogen kit. Quantification of endogenous PGRN paralleled 
calibration curve with the recombinant protein. After having determined the minimal required dilution, 
clinical sample analysis showed that upon AZP2006 treatment, PGRN levels at the end of the treatment 
were increased in plasma when compared to the baseline. AZP2006 treatment was able to prevent the 
PGRN decrease observed in CSF of the placebo group. These data were further consolidated by 
demonstrating acceptable precision of the method across all analytical runs and analysts, and PGRN 
stability in in-study samples for at least 52 weeks at -80°C. 
Conclusions: Quantification of PGRN by a method, qualified according to its context-of-use, generates 
robust results establishing PGRN as a target engagement biomarker for AZP2006 in PSP.
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Aims: There is an urgent need for accurate and validated methods to measure plasma phosphorylated 
tau (p-Tau) biomarkers in Alzheimer´s disease (AD). Here we compare the performance of newly 
developed plasma ALZpath p-Tau217 assay to other established p-Tau assays such as Lilly p-Tau217 
and Lilly p-Tau181. 
Methods: We included 72 participants from the Arizona Study of Aging and Neurodegenerative Disorders 
(AZSAND) cohort, where we analysed antemortem collected plasma samples with ALZpath p-Tau217 as 
well as Lilly p-Tau217 and p-Tau181. The plasma biomarkers were compared with relevant post-mortem 
neuropathological measures. 
Results: We found that ALZpath p-Tau217 correlated significantly with Lilly p-Tau217 and Lilly p-Tau181 
(Figure1). ALZpath p-Tau217, Lilly p-Tau217 and Lilly p-Tau181 were found to be significantly associated 
with plaque load (ρ=0.53, ρ=0.73 and 0.59 p<0.001), when adjusting for tangle load (Table1). However, 
only Lilly p-Tau217 was significantly associated with tau tangle load (ρ=0.32, p=0.007), when adjusting for 
plaques. The correlations of ALZpath p-Tau217 and Lilly p-Tau181 with plaque load were comparable but 
Lilly p-Tau217 exhibited significantly higher correlations with plaques (ρdiff =0.20; p=0.015) and tangles 
(ρdiff =0.29; p=0.003) than ALZpath p-Tau217. ALZpath p-Tau217 and Lilly p-Tau181 predicted the 
elevated levels of ADNC, tangle, and amyloid pathology with similar accuracy (AUCrange, 0.74-0.79) but 
the AUC´s of Lilly p-Tau217 were significantly higher in comparison to ALZpath p-Tau217 (ADNC, 
AUCdiff=0.12, pdiff=0.021; Braak, AUCdiff=0.08, pdiff=0.021; CERAD, AUCdiff=0.11, pdiff=0.024) (Figure5) 
(Figure 2-
4). 



 



 



 



 



 

 
Conclusions: ALZpath p-Tau217 exhibited similar performance as Lilly p-Tau181, but in this cohort 
associations between ALZpath p-Tau217 and the core measures of AD pathology were significantly lower 
in comparison with Lilly p-Tau217. These findings will need to be replicated in larger independent cohorts.
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Aims: Dementia is one of the leading causes of impaired ability in elderly people, affecting approximately 
50 million people worldwide. Alzheimer’s disease (AD) is the most common form of dementia 
representing almost 70% of cases, followed by frontotemporal dementia (FTD). The main goal of the 
current study is the identification of a suitable combination of biomarkers in cerebrospinal fluid (CSF) 
allowing differential diagnosis of AD from FTD patients and from healthy controls. 
Methods: A multiplex panel of four biomarker candidates, namely glial fibrillary acidic protein (GFAP), 
neurofilament light chain (NfL), total tau (TAU) and ubiquitin carboxyl-terminal hydrolase L1 (UCH-L1) 
have been analyzed using the ultrasensitive single-molecule array (SIMOA) assay. To identify biomarker 
differences between CSF samples from a cohort of 43 AD, 33 FTD and 60 Control patients, Principal of 
sparse Partial Least Squares – Discriminant Analysis (sPLS-DA) was used. 
Results: We observed that in CSF samples all four biomarkers were significantly elevated in AD patients 
compared to control samples. Receiver operating characteristic (ROC) curve analysis resulted in a very 
good diagnostic accuracy as indicated by the area under the curve (AUC) values of 0.71-0.94 & 
p≤0.0003. We also observed that CSF-NfL, CSF-TAU & CSF-UCH-L1 were significantly elevated in FTD 
patients compared to controls, with an AUC of 0.72-0.91 & p≤0.0006. Finally, we also noticed an increase 
on CSF-GFAP and CSF-TAU in AD compared to FTD patients, with an AUC of 0.7- 0.8 and p≤0.004. 
Conclusions: Our study suggests that NfL, TAU and UCH-L1 could evolve into useful biomarkers to 
discriminate between AD or FTD and healthy individuals, while GFAP and TAU could be used for 
differential diagnosis between AD and FTD patients.
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Aims: The primary goal of this study is to investigate the diagnostic utility of measuring plasma and 
cerebrospinal fluid (CSF) pTau217 levels in identifying possible AD cases. This study intends to evaluate 
how effectively the concentrations of pTau217 in the blood and CSF can differentiate individuals with 
possible AD in comparison to the control group. 
Methods: Plasma and CSF concentrations of pTau217 were measured by an in-house single molecule 
array (Simoa) developed at the University of Gothenburg (UGOT pTau217). The quantitative assessment 
of classical biomarkers (Aβ-42, Aβ-42/Aβ-40, Tau, and pTau181) in the CSF of patients with possible AD 
according to the Erlangen Score algorithm (ER 2 and 3) and controls (ER 0) were performed by 
Lumipulse. 
Results: Significantly higher CSF and plasma concentrations of pTau217 were noticed in possible AD 
patients compared to controls. The levels of CSF pTau217 correlated positively with pTau217 in plasma 
and pTau181 and negatively with CSF Aβ1-42 and Aβ ratio. Similar results were observed for plasma 
levels of pTau217. 
Conclusions: As new anti-Aβ therapies become available for AD, blood biomarker could be used to 
screen patients for treatment eligibility and monitoring. The results of the present study indicate that 
plasma pTau217 could be potentially a valuable blood biomarker for detecting early AD pathology.
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Aims: Tau pathology in brain and increased total and phosphorylated tau concentrations in CSF are 
hallmarks of Alzheimer's disease (AD). In recent years, analytical methods that utilize mass spectrometry, 
which can measure multiple regions or phosphorylation site occupancies in tau, have been developed, 
and their performance as biomarker for AD has been reported. This study aims to develop a simple, 
robust, and reliable analytical method for tau and p-tau in CSF, taking advantage of the features of 
MALDI-MS. 
Methods: Immunoprecipitation was carried out using monoclonal antibody HT7 or a combination of HT7 
and BT2 to capture the mid-region of tau. Isolated and enriched tau fragments were then analyzed by 
MALDI-MS under matrix conditions that facilitate the detection of a hydrophilic group of peptides in the 
mid-domain. 
Results: More than a dozen tau fragments were detected in 0.5 mL of CSF, including fragment that 
appeared to be multi-phosphorylated. In the case of additional trypsin digestion, MS/MS analysis of a 
possibly phosphorylated fragment showed a -98 peak, suggesting that it was phosphorylated. Further 
evaluation, including identification of fragments, is warranted. 
Conclusions: Our simple analytical workflow combining immunoprecipitation with high recovery and 
MALDI-MS could be applicable to the analysis of tau fragments including phosphorylation in CSF.
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Aims: One characteristic hallmark observed in the brain during aging and Parkinson’s disease (PD) is the 
neuronal accumulation of iron and other toxic metals in substantia nigra (SN) and locus coeruleus (LC), 
e.g., in the Neuromelanin (NM) organelle (having melanin, lipid and protein-based partitions of less than 
100 nm). However, few studies attempted high lateral resolution subcellular (re)distribution analyses of 
these metals. Therefore, this work aims to study metal distributions in NM of LC using novel analytical 
approaches based on secondary ion mass spectrometry (SIMS) and to correlate the changes with the 
onset of PD. 
Methods: Epon-embedded or fresh frozen human LC from elderly and PD patients were investigated by 
light, fluorescence and electron microscopy for high resolution imaging and immunohistochemistry, and 
the chemical analysis was performed by analytical electron microscopy and mass spectrometric imaging 
(MSI). 
Results: We present first results for the chemical identification of sub-organellar NM metal storage sites 
in LC. The semi-quantitative SIMS data shows higher accumulation of iron in NM in comparison to the 
cytoplasmic and other cellular compartments, without accumulation of copper or zinc in LC as compared 
to previous analysis on SN NM. Additional immunohistochemistry shows the molecular profiling of LC NM 
with a comparison between PD and non-PD patients. 
Conclusions: We analysed the sub-cellular localization of metals in elderly patients using novel high-
resolution chemical and structural imaging techniques in addition to the molecular profiling. Continued 
work will be done on fresh frozen samples of PD specimen for a better close to native analysis of PD 
pathophysiology also including molecular MSI.
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Aims: Mild cognitive impairment (MCI) is a potential therapeutic window in the prevention of dementia; 
however, automated detection of early cognitive deterioration is an unresolved issue. The aim of our 
study was to compare various classification approaches to differentiate MCI patients from healthy 
controls, based on rs-fMRI data, using machine learning algorithms. 
Methods: A local database was used from two independent institutions. Three fMRI parameters were 
used in five feature selection algorithms: Local Correlation, Intrinsic Connectivity, and Fractional 
Amplitude of Low Frequency Fluctuations. Support Vector Machine (SVM) and Random Forrest (RF) 
methods were applied for classification. Intracalcarine cortex, Superior Parietal lobule, Superior Frontal 
gyrus, Supracalcarine Cortex, Inferior Temporal gyrus and Precentral Gyrus were identified via feature 
selection algorithms as the most relevant features. 
Results: We achieved a relatively wide range of 78-87% accuracy for the various feature selection 
methods with SVM combining the three rs-fMRI parameters. RF provided a more harmonized result 
among the feature selection algorithms with 80-84% accuracy. 
Conclusions: Our results suggest that the combination of various fMRI parameters is needed for precise 
automated detection of MCI. Since feature selection algorithms can highly influence the final accuracy of 
the detection algorithm, RF classification method seems to be superior. Our results highlight the potential 
of ML- based fMRI applications for automated diagnostic techniques to distinguish MCI patients from 
healthy subjects.
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Aims: Alzheimer’s disease (AD) is a neurodegenerative disease characterized by the progressive 
impairment of behavioral and cognitive functions. Neurofibrillary tangles (NFTs), composed of 
hyperphosphorylated tau protein, are established hall-marks of the pathology and Alzheimer’s disease 
progression. Developing a therapeutic strategy based on the selective detection of NFTs in the retina is a 
promising diagnostic tool for early detection of AD. In this study we describe development of highly 
specific tau fluorophores, such as BT-1, for selective detection of pathological forms of tau protein and the 
use of cell permeant peptides (CPP) nanocage to deliver BT-1 to hiPSC-derived retinal neurons and in 
and postmortem samples of AD patients’ retina. 
Methods: BT-1 fluorophore (Soloperto et al., 2021) is a BODIPY-based fluorescent probe developed to 
bind hyperphorylated and oligomeric tau. The fluorescent probe BT-1 was delivered to retinal cells and in 
retinal tissues using CCP, natural nanocages capable of encapsulating small molecules. 
Results: The results showed the effective internalization of the Nanocage-BT-1 complex into living retinal 
neurons, exhibited low toxicity. Moreover, has been shown the ability of NC-BT-1 complex to bind 
hyperphosphorylated and oligomeric tau in iPSC derived retinal cells as well as in postmortem retina of 
AD patients. 
Conclusions: We demonstrated the ability of CPP nanocages loaded with the fluorescent probe BT-1 to 
detect NFTs in hiPSC derived retinal cells and AD retinal slices, developed a promising method for the 
early diagnosis of AD.
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Aims: Aggregated tau is a crucial pathophysiological indicator in various neurodegenerative diseases, 
but accurately quantifying tau aggregates remains challenging due to low abundance. Our research aims 
to pioneer a novel approach for the amplification and quantification of minute amounts of aggregated 
human tau protein, focusing on a specific domain crucial for disease pathology. 
Methods: Our innovation incorporates cutting-edge methodologies and customized reagents to 
selectively amplify aggregated tau protein, specifically targeting the pathological domain. The 
amplification step covers generating recombinant tau aggregates using monomeric recombinant tau 
proteins, which enhances the detection sensitivity of tau aggregates, allowing for their precise 
quantification. Following amplification, we employ Single Molecule Array (Simoa)assay, an immunoassay 
employing high-affinity antibodies to quantify tau aggregates in CSF samples, ensuring accuracy and 
reliability. The immunoassay is designed to be adaptable for the evaluation of blood plasma and serum, 
thus broadening its clinical utility. 
Results: Our initial findings are exceptionally promising, demonstrating the successful amplification of 
minute amounts of aggregated tau protein. This has led to a substantial enhancement in the detectability 
of tau aggregates, offering enhanced sensitivity compared to existing techniques. Moreover, the 
immunoassay has demonstrated exceptional precision and specificity in quantifying tau aggregates in 
CSF samples. These preliminary findings verify the potential of our approach as a revolutionary tool for 
early neurodegenerative disease diagnosis and monitoring. In the current application, we propose to 
perform further analytical and clinical validation of the assay towards establishing its context of use. 
Conclusions: The proposed method offers clinical significance by pioneering a novel approach to 
sensitively amplify and quantify aggregated human tau protein, targeting a critical disease-related 
domain. This approach holds immense value for clinical studies and clinical trials, allowing for the precise 
monitoring of treatment responses.
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Aims: Increasing evidence indicates that physical activity may delay or prevent the onset of Alzheimer’s 
disease (AD). KLOTHO KL-VS heterozygosity (KL-VSHET) has also been associated with resilience 
against AD pathology. We examine whether there is a potential for synergy between the functionally 
advantageous KL-VSHET variant and aerobic fitness (measured via VO2 max) on core cerebrospinal fluid 
(CSF) biomarkers for AD in a cognitively unimpaired, adult cohort enriched for AD risk. 
Methods: Middle-aged and older adults (N=131; MeanAGE=63) from the Wisconsin Registry for 
Alzheimer’s Prevention and Wisconsin Alzheimer’s Disease Research Center who were genotyped 
for KLOTHO and APOE, underwent CSF sampling, and had available VO2 max data were included in 
analyses. General linear models, covarying for sex, age, parental history of AD, and APOE, examined 
whether KLOTHO modified the relationship between VO2 max and core CSF biomarker levels (pTau, 
tTau, Aβ42/Aβ40, pTau/Aβ42). 
Results: For KL-VS non-carriers (KL-VSNC) (N=89), CSF biomarker levels were similar across the range 
of VO2 max values (p’s>0.54). For KL-VSHET (N=42) however, those with higher VO2 max had significantly 
lower levels of CSF tTau (p=0.03) and pTau (p=0.04) but not Aβ42/Aβ40 or pTau/Aβ42 (p’s>0.13). 
Conclusions: Our present results suggest a synergistic benefit of being aerobically fit and heterozygous 
for KL-VS in relation to tau accumulation, suggesting potentially shared underlying biological mechanisms 
that need to be further investigated and elucidated.
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Aims: Alzheimer’s disease is the leading cause of dementia worldwide. Besides neurofibrillary tangles 
and amyloid beta plaques, a wide range of co-morbid neuropathological features can be observed. Since 
AD has a very strong genetic background and displays a wide phenotypic heterogeneity, this study aims 
at investigating the genetic underpinnings of co-morbid and hallmark neuropathological lesions. 
Methods: DNA was extracted from fresh frozen brain material of 351 individuals aged 55 or older. 
Genotyping data was collected for 49 single nucleotide polymorphisms (SNPs) known to be associated 
with AD using an in-house designed long read sequencing multiplex assay (Oxford Nanopore 
Technologies). Variants were tested for association with Braak NFT stage, TDP-LATE stage, Thal 
amyloid phase, CAA severity, Granulovacuolar degeneration stage, CERAD, NIA-AA score and Braak PD 
stage. Association testing was done using PLINK linear regression. Replication of significant associations 
was performed in the ROSMAP cohort for overlapping neuropathological phenotypes. 
Results: Association testing revealed several nominally significant associations, but besides APOE, a 
SNP in exon 1 of APH1B was strongly associated with Braak NFT stages (p=3.15*10-7), GVD stage 
(p=0.0003), CERAD score (p=0.0002), Thal amyloid phase (p=0.0002) and NIA-AA score (p=1.48*10-5), 
all passing Bonferroni multiple testing correction. The SNP was also nominally associated with CAA 
severity (p=0.005). Association signals were corrected for age and sex and were independent 
of APOE genotype. These results were independently replicated in the ROSMAP cohort (n=1141) for 
Braak NFT score (p=0.02) and CERAD score (p=0.004). 
Conclusions: Our results highlight the role of APH1B in several neuropathological phenotypes observed 
in AD. APH1B encodes a subunit of gamma-secretase, making it especially interesting that we find strong 
association with tangle-related pathologies. Future perspectives include functional validation to further 
unravel the downstream effects of the mutation.
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Aims: The somatodendritic, pathophysiological missorting of the axonal, microtubule-associated protein 
TAUau is one of the main hallmarks of Alzheimer’s Disease. However, the main mechanism behind 
physiological, axonal sorting of TAUau remains elusive. The axon initial segment (AIS) and two of its 
major components, i.e., Ankyrin G (ANKG) and Tripartite motif-containing protein 46 (TRIM46) have been 
postulated as constituents of a physiological Tau diffusion barrier (TDB) located at the AIS in rodent in-
vitro cell models, but human neurons is elusive. 
Methods: Here we investigated the development of the AIS in human iPSC-derived neurons (iNs) 
and MAPT-KO iNs using western blot, qPCR and immunofluorescence. We established the knockdown of 
ANKG and TRIM46 in iNs using lentiviral transduction, expressed dendra2-tagged Tau in MAPT-KO iNs 
for pulse-chase life-tracking of TAU trafficking, and expressed BirA-fused to several deletion constructs of 
TAU to identify AIS-based interactors via mass-spectrometry. 
Results: Our time course revealed accumulation of ANKG and TRIM46 to occur between days 5 and 21 
after neuronal differentiation, serving as a baseline for knockdown to study TAU localization. We 
visualised Tau diffusion using photoconvertible dendra2, albeit poorly due to low brightness. Our BirA-Tau 
fusion proteins sort correctly, and biotinylation was demonstrated via WB and IF, pending proteomic 
analysis. 
Conclusions: Our system allows tracking the TAU-diffusion, in future, we will employ mEosEM as 
photoconvertible tag. Knockdown of ANKG and TRIM46 will reveal if these proteins impact Tau sorting 
human neurons. The establishment of our BirA-Tau constructs will reveal new Tau interaction partners 
within the AIS when coupled with laser microdissection-assisted proteomic analysis of the AIS.
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Aims: Malfunction of the protein Tau is a hallmark of neurodegenerative Tauopathies such as 
Alzheimer’s disease and Frontotemporal Dementia (FTD). In the healthy human brain, Tau expression 
and splicing are highly regulated and dys-regulation of the ratio between 3-repeat (3R) and 4R splice 
isoforms leads to FTD. To understand the relevance of Tau isoforms for disease, we aimed to create one 
of the first models that reproduces the adult human 1:1 splice ratio of 3R and 4R Tau and use it to 
recreate endogenous development of molecular Tauopathy hallmarks. 
Methods: For this purpose, we developed a novel iPSC-based cortical neuron model that, as a default, 
expresses 3R and 4R Tau in the 1:1 ratio found in adult human neurons using a multi-step CRISPR/Cas9 
genome editing strategy that alters endogenous Tau isoform expression from the genomic MAPT locus. 
To create a disease model, we further included disease-causing Tau mutations. 
Results: 4R Tau expression in these cortical neurons was required to elicit strong and robust formation of 
late-stage Tau pathology in the presence of Tau mutations. In particular, these neurons endogenously 
accumulated seeding-competent, misfolded, fibrillar Tau in tangle-like structures inside the somata of 
affected neurons. Exclusive expression of mutant 4R Tau in the absence of 3R Tau disproportionately 
intensified pathology, resulting in abundant Tau misfolding and aggregation. 
Conclusions: The generated human iPSC-derived neuronal model recapitulates the adult human 3R/4R 
Tau ratio and develops endogenous late-stage Tau pathology. We further demonstrated modulability of 
the phenotypes in a proof-of-principle drug screen. The presented model will thus provide a valuable 
experimental platform to study mechanistic disease processes and to complement drug screening efforts.
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Aims: Tau is a microtubule-binding protein encoded by the MAPT gen. Tau is essential for several 
physiological functions and associated with pathological processes, including Alzheimer’s disease. Six 
tau isoforms are typically described in the central nervous system, but current research paints a more 
diverse landscape and a more nuanced balance between isoforms. Recent work has described tau 
isoforms generated by intron 11 and intron 12 retention. This work adds to that evidence, proving the 
existence of MAPT transcripts retaining intron 3. Our aim is to demonstrate the existence of 
mature MAPT RNA species that retain intron 3 in human brain samples and to study its correlation with 
Alzheimer’s disease across different regions. 
Methods: First evidence of intron-3-retaining MAPT species come from analysis of RNA-seq databases. 
We further demonstrate the existence of these mature RNA species in human neuroepithelioma cells and 
human brain samples by qPCR. We also use digital droplet PCR to demonstrate the existence of RNA 
species that retain either intron 3, intron 12 or both introns. 
Results: Intron-3-retaining species are even more prominently present that intron-12-retaining ones. We 
show the presence of MAPT transcripts that retain both introns 3 and 12. Relative abundance of intron-3- 
or intron-12-retaining MAPT species are increased with respect to double-retaining species in patients 
with Alzheimer’s disease, especially in hippocampal samples. Moreover, we find a significant increase in 
intron-3- or intron-12-retaining species and its relative abundance with respect to double-
retaining MAPT species in cerebellum in contrast to frontal lateral cortex and hippocampus in individuals 
with no signs of dementia. 
Conclusions: Intron retention constitutes a potential mechanism to generate Tau isoforms whose mature 
RNA expression levels correlate with Alzheimer’s pathology showing its potential as a biomarker 
associated to the disease.
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Aims: Our previous work [1] highlighted distinct astrocyte signatures in progressive supranuclear palsy 
(PSP) and corticobasal degeneration (CBD). In this study, we aimed to investigate network-based gene-
expression/gene-activity patterns and their molecular function in these diseases. We also aimed to link 
network activity with neuropathological (NP) traits. 
Methods: We performed unpaired single-nucleus ATAC/RNA-seq on postmortem frontal cortex samples 
from N=8 PSP, N=8 CBD, and N=8 control cases. After preprocessing and QC, we recovered more than 
93,000 (ATAC) and 112,000 (RNA) high-quality nuclei. Using Seurat&hdWGCNA we determined cell type 
identity, constructed weighted gene co-expression networks on meta cells, and assessed gene 
ontologies. Associations between networks and manually quantified NP traits (ie, tufted astrocytes, TA; 
FFPE, contralateral cortex) were tested with glm (adjusted for age and postmortem-interval). 
Results: In PSP, our analysis revealed dysregulated gene activity modules in astrocytes. Specifically, we 
found a gene network “turquoise” enriched with synaptic terms downregulated in PSP astrocytes. Another 
network “blue” reminiscent of tangle-positive cells was upregulated in PSP astrocytes and associated with 
TA counts. Network “blue” core regulators were involved in mRNA processing, astrocyte, and B cell 
differentiation. 
In CBD, the gene expression module "yellow" with its core regulator PPARGC1A was enriched with 
neuroinflammatory terms and downregulated in Parvalbumin+ inhibitory neurons. 
Conclusions: Our analysis demonstrates a) cell type-resolved dysregulated gene-networks in primary 
Tauopathien, b) specific hub genes (eg, C1orf61, astrocytic DEG in AD [2]; PPARGC1A, implicated in 
inhibitory neurons in AD [3]), and c) a possible systems biology approach to identify therapeutic targets. 
Further studies are needed to validate outlined alterations and their role in tangle-bearing cells 
themselves or their microenvironment. References: 
1. Briel et al. Acta Neuropathologica. 2022 
2. Sadick et al. Neuron. 2022 
3. Weiping et al. JAMA Neurology. 2009
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Aims: We defined 92 neocortical (glial, neuronal, endothelial,..) cell subtypes in 1.6 million transcriptomes 
from the prefrontal cortex of 424 participants in the ROSMAP cohorts. Here, we attempted to recover 
these cell subtypes in spatial transcriptomic data generated from the same 4 tissue blocks profiled using 
4 different platforms and to map their topological relationships. This is part of the NIH-funded Brain-MAAP 
project. 
Methods: After careful evaluation, we selected 4 participants with prefrontal cortex frozen samples with 
RIN>7; 2 participants who do not fulfill a pathologic diagnosis of Alzheimer disease (AD) and have 
minimal amyloid and Tau proteinopathies, as well as 2 participants who fulfil a pathologic diagnosis of 
AD. For each participant, a section of the frozen tissue was cut and profiled with the visium platform from 
10X Genomics. A sister section was profiled with a targeted 500 gene panel using the Vizgene Merscope 
platform. The next section was profiled the Xenium platform from 10x Genomics, and a fourth section is 
being profiled using Stereoseq from STOmics. Following data preprocessing, data will be made available 
through the AD Knowledge Portal, and results will be uploaded as well. 
Results: Data quality for the first three platforms tested were excellent; Stereoseq data is being 
generated currently. We are currently analyzing these data and will present final results at the 
conference, along with a comparison of the platforms. Preliminary results using the Merscope data 
suggest that we were able to recover 9 of our 12 subtypes of microglia in these ST data. 
Conclusions: Our results will help to guide platform selection by the community by presenting data 
collected from sister sections from same 4 brain samples using 4 distinct platforms representing both 
RNA capture and targeted multiplexed FISH.
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Aims: Recent Genome Wide Association Studies have identified novel rare coding variants in immune 
genes associated with late onset Alzheimer’s disease (LOAD) including the gene encoding the enzyme 
phospholipase-C-γ2 (PLCG2), which is associated with both reduced (P522R variant) and increased 
(M28L variant) risk of AD. The role of PLCG2 in AD has been largely investigated in microglia and 
responses to amyloid β (Aβ) pathology. We aim to investigate the cell autonomous role of PLCG2 in 
neurons in AD. 
Methods: 10x Genomics single nucleus RNA-seq, ATAC-Seq, and Visium spatial transcriptomics were 
employed to characterize the cell-type-specific and region-specific changes of PLCG2 in the middle 
temporal gyrus of human AD compared to the control. The immunostaining and WB assay were used to 
measure the localization and protein levels of PLCG2, p-tau, and p62 in human AD and PS19 tau mice. 
The PLCG2 and FUW-mCherry-GFP-LC3 were utilized to measure the change of autophagy dynamics 
induced by PLCG2. 
Results: Here we report that PLCG2 mRNA is significantly increased in AD not only in microglia, but also 
in neurons and astrocytes of human AD compared to the control. The protein level of PLCG2 is also 
significantly increased in tau transgenic mice and human AD compared to controls. It should be noted 
that the expression of PLCG2 protein is significantly lower in neurons with tau pathology than those cells 
without tau pathology. The effect of PLCG2 on autophagy dynamics is under investigation. 
Conclusions: These results suggest that repression or dysfunction of PLCG2 may contribute to tau 
pathology in neurons in AD, probably via the regulation of autophagy pathway. Our findings provide a 
novel role of PLCG2 in neurons, beyond microglia, in AD.



 
Shift 1 - 0385 

ANALYSIS OF THE LOCUS COERULEUS CIRCADIAN TRANSCRIPTOME IN P301S TAU 
TRANSGENIC MICE 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B06.D. CELL, MOLECULAR AND 
SYSTEMS BIOLOGY: METABOLOMICS, TRANSCRIPTOMICS, LIPIDOMICS, PROTEOMICS 

Eun Young Kim1, Eui-Beom Jeong1, Do-Yun Koo2, Jae Hyung Lee2 
1Ajou University, School of Medicine, Department Of Biomedical Sciences, Suwon, Korea, Republic 
of, 2School of Dentistry, Kyung Hee University, Department Of Oral Microbiology, Seoul, Korea, Republic 
of 

Aims: Circadian clock system regulates the physiology and behavior of organisms to manifest about 24hr 
rhythm. Disruptions in circadian rhythms and sleep disturbance frequently occur in neurodegenerative 
diseases including Alzheimer’s disease, Parkinson’s disease etc. Furthermore, circadian rhythm 
disruption is a potential risk factor that may accelerate pathological processes of neurodegenerative 
diseases. However, the mechanistic link between circadian clock and neurodegeneration remains 
incompletely understood. The Locus coeruleus (LC) is the norepinephrine (NE)-containing nucleus in the 
brainstem and innervates into widespread brain regions including the cerebral cortex, hippocampus, and 
hypothalamus. The LC-NE system plays an important role in a variety of brain functions, including 
attention, emotion, cognition, and the sleep-wake cycle. Intriguingly, the LC is an initial site of 
neurofibrillary tangles (NFTs), a neuropathological hallmark of Alzheimer’s disease. In this study, we 
aimed to understand how circadian clock might influence tauopathy pathology in the LC. Specifically, we 
sought to identify daily rhythmic oscillating genes in cell-type specific manner. 
Methods: Briefly, 3-month-old B6C3F1(wild-type) and P301S Tau transgenic male mice were entrained 
under 12:12 light:dark (LD) cycle for 2 weeks and transferred to constant dark (DD) condition. Mice were 
scarified at every 4hrs during 2 days of DD and locus coeruleus containing brain region were processed 
for RNA sequencing. 
Results: We identified total 638 oscillating genes in wild-type mice and total 376 oscillating genes in 
P301S Tau transgenic mice. The rhythmic genes were not completely overlapped and the phase 
distribution of rhythmic genes were delayed in P301S Tau transgenic mice. 
Conclusions: We are currently analyzing the characteristics of circadian rhythmic oscillating genes in LC 
and will discuss the potential significance of those genes in the pathogenesis of P301S Tau transgenic 
mice.
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Aims: Alzheimer’s disease (AD), the most common form of dementia, is associated with two pathological 
hallmarks: beta amyloid deposition and neurofibrillary tau tangles. However, lack of understanding of how 
these primary pathologies result in cognitive deficits remains a hurdle to the development of meaningful 
therapeutics. We studied changes in electroencephalography (EEG) characteristics with age in the P301L 
tauopathy mouse model. P301L mice overexpress the 4R/2N isoform of human tau under control of the 
CaMKIIα promoter on a C57BL/6 background. In this experiment, C57BL/6 will be used as controls and 
their EEG profile will be compared to the transgenic P301L to evidence a potential EEG biomarker related 
to the P301L mutation, or the lack thereof. 
Methods: In P301L mice and WT controls, monopolar electrodes were implanted bilaterally over the 
frontal cortex and over parietal cortex on one side. A depth electrode was also implanted in the 
hippocampus, with a reference electrode over the cerebellum. A Fast Fourier Transform (FFT) was 
performed on EEG signal from each electrode for frequencies ranging from 1 to 140Hz. 
Results: In P301L mice up to 9 months of age, we observed a decrease of power in all classical 
frequency bands (from Delta to Epsilon) in the hippocampus as compared to WT. There was a persistent 
trend for an increase in high Delta in frontal cortex, and for a decrease in Theta in parietal cortex. 
Interestingly, this general pattern of change was evident from 4 months of age. 
Conclusions: This study highlights the utility of EEG to identify subtle and persistent changes in brain 
function in response to AD-relevant tau pathology. Further characterization of the model, including study 
of the potential pharmaco-sensitivity of the phenotype to therapeutic intervention is ongoing.
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Aims: The microtubule-associated protein tau is a primary component of neurofibrillary tangles – one of 
the major pathological hallmarks of Alzheimer´s disease. PS19 transgenic mice overexpressing the 
disease-associated P301S tau mutation, are reported to present a strong tauopathy-related brain 
pathology. However, not all relevant phosphorylation sites were already evaluated in these mice. Recent 
studies highlight phosphorylated tau at residue threonine 217 (pThr217) as a new promising plasma 
biomarker for pathological changes implicated in Alzheimer’s disease (AD) and it therefore gained 
attention as possible target in AD therapeutics. Here, we thus performed a detailed biochemical 
characterization of the soluble and insoluble brain fraction of PS19 mice at different ages, analyzing 
levels of total tau and different ptau species, including pThr231 and pThr217. 
Methods: PS19 mice were sacrificed at the age of 2, 4, 6, and 8 months and cortical and hippocampal 
soluble and insoluble protein fractions were generated. Those fractions were analyzed for total tau and 
different ptau species, including pThr231 and pSer217, using different immunosorbent assays and 
automated western blotting. 
Results: Analyses are still in progress, but results will provide an extensive characterization of PS19 mice 
across different ages including the new emerging marker tau pThr217. 
Conclusions: Together with already published data, our results will further support the value of PS19 
mice as a valid animal model to investigate the deleterious effects of increased mutant tau and to test 
novel drug agents.
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Aims: Alpha-synuclein (aSyn) aggregation represents a key event in the neurodegenerative cascade of 
synucleinopathies. Here, we present new insights into structural characteristics of aggregated full-length 
(FL-) aSyn and, for the first time, of recently discovered pathological pyroglutamate (pGlu-) aSyn variants 
of different lengths. The generation of pGlu-aSyn post-translational modification (PTM) requires two 
enzymatic activities for: (i) N-terminal truncation of aSyn and (ii) the subsequent cyclisation of the 
resultant N-terminal glutamine to pGlu by glutaminyl cyclase (QC). 
Methods: To initiate aggregation, recombinant FL- and pGlu-aSyn variants were agitated with 900 rpm, 
at 37°C for 5 h. To gain insights into structural properties of monomeric and oligomeric states, 
synchrotron radiation circular dichroism (SRCD) and size exclusion chromatography coupled small angle 
X-ray scattering (SEC-SAXS) were performed at SOLEIL synchrotron (France). 
Results: SRCD analyses showed that soluble pGlu-aSyn variants are intrinsically disordered proteins, 
consistent with the known intrinsically disordered nature of FL-aSyn. In order to emulate a lipid 
environment, SDS micelles were added and the chameleon-like properties of aSyn became evident as 
the proteins adopted an alpha-helical fold, depending on the length of the pGlu-aSyn variants. An amyloid 
pore, which was described for the FL-aSyn, could be detected using SEC-SAXS data analyses. 
Furthermore, shapes of oligomeric pGlu-aSyn variants were bioinformatically modeled. Surprisingly, data 
suggest the formation of a dimeric state for all proteins studied. 
Conclusions: Understanding the complexity and the influence of PTMs on protein aggregation is 
important for developing disease-modifying interventions. We here investigated the 3D-shape of the 
dimeric state as a key intermediate in the aggregation/oligomerisation process. Additionally, our results 
suggest a role of QC as aSyn-modifying enzyme and highlight it as a potential target for treatment of 
synucleinopathies.
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Aims: Parkinson’s Disease (PD) is pathologically characterized by misfolded and abnormally aggregated 
α-synuclein (α-Syn) in neurons, called Lewy body. Current diagnostic criteria based on PD motor 
symptoms are not practical enough to distinguish early PD, so it is significant to understand the 
mechanisms and development of prodromal PD non-motor syndromes. Interestingly, locus coeruleus 
(LC), is also related with non-motor syndromes like hyposmia, sleep disorder, dementia and depression. 
Thus, we speculate that there may be potential relationships between LC and PD prodromal syndromes. 
To investigate that, we start from seeding the α-Syn preformed fibrils (PFFs) in LC of mouse, as animal 
model to simulate the premotor syndromes and development of prodromal PD. 
Methods: C57BL/6J mice were injected with α -synuclein pre-formed fibrils (PFF) in locus coeruleus 
unilaterally. Mice were sacrificed at the time period of 1, 3 and 6 months after injection, and the 
propagation of phosphate-129 α -synuclein (Ps129), as well as the density of noradrenergic fibres in LC 
and other brain region were examined by immunofluorescence staining. 
Results: Ps129 pathology appeared early in 1 month after injection, and mainly propagated to median 
prefrontal cortex, hypothalamus, amygdala and periaqueductal grey, which are also main input areas of 
LC. In 3 months and 6 months after injection, Ps129 keep aggregating morphologically. Degeneration of 
noradrenergic fibers were observed in amygdala after 3 months of injection. 
Conclusions: Our data indicate that α-Syn pathology could be induced by PFF injection in LC and 
appeared in areas that innervate LC, hints that propagation of pathology may obey a retrograde 
neuroanatomical way. Furthermore, we assume that under α-Syn pathological status, brain regions like 
amygdala may suffer from noradrenergic degenerations, which may be one of the mechanisms of 
prodromal PD syndromes.
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Aims: Alpha synuclein (aSyn) is a major component of the Lewy bodies found in the brains of 
Parkinson’s disease (PD) patients. However, the toxicity mechanisms of aSyn and the relationship 
between the morphological and geometric structure of the aggregates and the damage they cause has 
not been well understood. Moreover, while mouse models expressing human aSyn are often used to 
study PD, the aSyn aggregates produced by the mice has not been well characterised and compared with 
the aggregates from human brain samples. Lastly, the impact of the extraction method used to harvest 
the aggregates on the specific types of aggregates acquired is not well understood. 
Methods: We first soaked and homogenised the brains of Line 61 mice as well as post-mortem brain 
samples from PD patients. Then the homogenised samples were further extracted with sarkosyl and 
triton-x. We characterised the aSyn aggregates in these samples using single-molecule pulldown 
(SiMPull) and DNA-PAINT using the epitope-specific 4B12 antibody. 
Results: Our results show clear size and shape differences, as well as their numbers, between the mice 
at different ages, human PD samples and controls, and human and mouse PD samples. Moreover, the 
method of extraction also provides aggregates with statistically different sizes and shapes. 
Conclusions: Since the geometric and structural characteristics of aggregates correlate with heir toxicity 
and involvement in different disease mechanisms, understanding how the method used to harvest these 
aggregates effects these properties is crucial. Here we provide a super-resolution characterisation of 
aSyn aggregates from a well validated mouse model as well as human samples, and show how using 
different methods of harvesting and imaging these aggregates can provide different results.
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Aims: A30G is a novel heterozygous mutation of the SNCA gene, recently identified in five affected 
individuals of three non-related Greek families. This mutation is responsible for a PD phenotype, including 
prominent non-motor symptoms. Biochemical analysis in isolated systems revealed that the A30G SNCA 
mutation altered the alpha-helical structure of the protein, perturbed membrane binding and promoted 
fibril formation. However, the effects of this mutation in a cellular context have not been assessed. Our 
main aim is to unravel the biochemical properties of the A30G mutant in a cellular context, deciphering 
the mechanisms governing toxicity, seeding and aggregation, leading to a better understanding of PD 
pathogenesis. 
Methods: Using WT α-synuclein recombinant fibrils (PFFs) in neuronally differentiated SH-SY5Y 
neuroblastoma cells with stable overexpression of mutant A30G α-synuclein, we examined the seeding 
and aggregation of endogenous α-synuclein by immunofluorescence and immunoblotting assays. 
Results: SH-SY5Y neuroblastoma cell lines with stable overexpression of A30G α-synuclein were 
constructed and different clones with robust protein expression were selected. The overexpression of the 
A30G mutant protein resulted in the accumulation of insoluble α-synuclein species, partially 
phosphorylated at pS129, as well as in axonal retraction by 6 days and later neuronal death. 
Immunofluorescence and immunoblotting experiments showed that upon PFF addition, seeding and 
aggregation of endogenous A30G α-synuclein occurred within 4 days of PFF incubation. 
Conclusions: The overexpression of A30G α-synuclein results in the accumulation of insoluble α-
synuclein species and consequently in cell death in a neuronal cell system, while PFF-induced seeding 
and aggregation of endogenous A30G α-synuclein also occur at an accelerate pace compared to that 
previously reported for the WT protein. These results highlight the increased aggregation and toxicity 
propensity of the mutant A30G α-synuclein in a cellular context.
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Aims: Alpha-synuclein (αsyn) is a major component of Lewy bodies, a pathognomonic feature of 
Parkinson's disease (PD), and its genetic mutations cause familial PD. In neurodegenerative diseases 
such as PD, the neuroinflammatory role of activated microglia have long been considered important, but 
the exact role of immune responses in disease progression is unclear. In this study, we analyzed the 
molecular mechanisms of αsyn propagation and aggregation mediated by neuroinflammation and 
microglial activation by performing osmotic minipump administration of Lipopolysaccharide (LPS) in αsyn 
fibril-injected mice. 
Methods: αsyn fibrils were injected into the substantia nigra of wild-type and ASC (apoptosis-associated 
speck-like protein containing caspase recruitment domain) KO mice, and then LPS was introduced 
intraperitoneally using an osmotic minipump. ASC forms a complex called NLRP3 inflammasome, which 
induces the maturation and production of inflammatory cytokines IL-1β and IL-18 via the protease 
caspase-1 (Misawa T, et al. Nat Immunol. 2013 ). Therefore, in ASC KO mice, microglial activation and 
induction of inflammatory cytokine production are suppressed. αsyn fibril-injected wild-type mice and ASC 
KO mice were treated with LPS to induce microglial activation, which could lead to loss of nigrostriatal 
dopamine cells and formation of αsyn aggregates. The pathophysiology of microglial status and 
distribution was analyzed. 
Results: Introduction of αsyn fibrils and LPS into wild-type mice showed an increase in phosphorylated 
αsyn aggregates and degeneration of dopamine cells. However, ASC KO mice showed no change in the 
aggregates of phosphorylated αsyn and degeneration of dopamine cells following LPS treatment. 
Conclusions: These results suggest that neuroinflammation is involved in the formation of αsyn 
aggregates and the loss of dopamine cells and plays an important role in the progression of 
synucleinopathy.
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Aims: Here, we report a novel rodent model of movement disability (Bradykinesia and Postural instability) 
based on the induction of alpha-Syn (aSyn) aggregation within the gigantocellular nuclei (GRN) in 
brainstem. 
Methods: As proof-of-concept (PoC), we performed stereotactic delivery of fibrillar aSyn (termed PFF) 
into the GRN of young (3-4 months) homozygous M83+/+ mice (overexpressing the human mutant A53T 
aSyn) or wild type littermates (n=3/cohort). The mice were then subjected to a battery of motor 
performance tests every 2 weeks (Challenging Beam Traversal, Rotarod, Open Field, Grip Strength, 
Hindlimb Clasping). 
Results: In the PoC M83+/+ study, we have observed a unique phenotype of movement disability, which 
becomes conspicuous 3-4 weeks of PFF injection (in GRN): i) challenging beam: difficulty in movement 
initiation, slow movement, hindlimb slips and impaired posture maintenance (visible around 4 weeks post-
PFF injection, more pronounced on the narrow 8mm beam) ii) Rotarod: abnormal motor coordination, 
such that the mice continue passive movement on the rotating rod and paradoxically ‘outperform’ the 
control mice iii) Open field: reduced spontaneous activity, increasing freezing episodes, difficulty in 
turning, overall slow movement As follow-up, we have initiated a larger study in cohorts of heterozygous 
M83+/- mice (n=8/cohort) with additional controls (PBS vehicle injection, Monomeric aSyn injection), and 
we expect to present relevant findings at the conference. 
Conclusions: This novel rodent model of progressive movement disability based on aSyn aggregation in 
GRN (a region affected in PD brain)- especially capturing clinically relevant phenotypes of bradykinesia 
and postural instability- will be a highly valuable tool for: i) dissecting the neural substrate of movement 
disability in PD and ii) potentially testing the therapeutic relevance of novel disease modifying 
interventions in PD. FUNDING ACKNOWLEDGEMENT: The Michael J. Fox Foundation for Parkinson's 
Research
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Aims: Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized 
neuropathologically by the accumulation and aggregation of alpha-synuclein in the form of Lewy bodies. 
The disease can manifest with different clinical symptoms among subgroups, depending on the age of 
onset or the pace of symptom progression. However, the reasons for this clinical heterogeneity are not 
entirely clear. We hypothesize that the molecular diversity of alpha-synuclein impacts its seeding potential 
and pathology spread, contributing to clinical heterogeneity. To test this hypothesis, we characterized the 
levels of total alpha-synuclein and phosphorylated alpha-synuclein at serine 129 (pSer129-α-syn) in post-
mortem brain extracts and conducted seeding assays to detect differences among the study groups. 
Methods: Study groups were designated as fast-progressing (diseased duration <5 years), and slow-
progressing (disease duration >10 years). A FRET biosensor cell line was used to perform FRET flow 
cytometry assay to characterize alpha-synuclein seeding activity. RT-QuIC was performed as an 
additional measure of seeding bioactivity. High-content imaging was performed to assess the brain 
homogenates' ability to support seeding and promote macroscopic aggregation. Total alpha-synuclein 
and pSer129-α-syn levels were measured by AlphaLISA assay and correlated to imaging and FRET 
assay outcomes. 
Results: No significant difference was detected in total alpha-syn levels between groups. However, 
significantly higher phosphorylated synuclein levels were observed in the slow-progressing group when 
compared to the fast-progressing group. Interestingly, increased levels of pSer129-α-syn appear to 
correlate with increased aggregation as observed by imaging, and increased seeding activity as 
measured by Flow-FRET. 
Conclusions: Our results demonstrate a putative connection between pSer129-a-syn levels and 
aggregation and seeding bioactivity. These results can enhance understanding the molecular 
pathophysiology of PD.
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Aims: The brain renin-angiotensin system (RAS) has been related to dopaminergic degeneration, and 
high expression of the angiotensin II (AngII) type-1 receptor (AT1) gene is a marker of the most 
vulnerable neurons in humans. However, it is unknown whether AngII/AT1 overactivation affects α-
synuclein aggregation and transmission. As such, our main AIM is to determine the effects of AngII/AT1 
overactivation on α-synuclein aggregation and transmission 
Methods: To answer this question, we used in vitro (α-synuclein-T/V5-synphilin-1 and a modified version 
of bimolecular fluorescence complementation in HMC3 and BV2 microglial, C6 astroglial and N27 neuron 
cell lines) and in vivo (subacute MPTP PD mouse) models to study possible effects of AngII on α-
synuclein aggregation and transmission in dopaminergic neurons, and astroglial and microglial cells. 
Results: In vitro, AngII/AT1 activation increased α-synuclein aggregation in dopaminergic neurons and 
microglial cells, which was related to AngII-induced NADPH-oxidase activation and intracellular calcium 
raising. In mice, AngII/AT1 activation was involved in MPTP-induced increase in α-synuclein expression 
and aggregation, as they significantly decreased in mice treated with the AT1 blocker telmisartan and 
AT1 knockout mice. Cell co-cultures (transwells) revealed strong transmission of α-synuclein from 
dopaminergic neurons to astrocytes and microglia. AngII induced a higher α-synuclein uptake by 
microglial cells, and an increase in transfer α-synuclein among astroglial cells. However, AngII did not 
increase the release of α-synuclein by neurons. The results further support brain RAS dysregulation as a 
major mechanism for progression of Parkinson’s disease, and AT1 inhibition and RAS modulation as a 
therapeutic target. 
Conclusions: AngII/AT1 overactivity and brain RAS dysregulation appears involved in major processes 
related to PD progression such as oxidative stress, neuroinflammation, and α-synuclein expression, 
aggregation, and cell-to-cell transmission, as revealed for the first time in the present study.



 
Shift 1 - 0396 

ALPHA-SYNUCLEIN SEED AMPLIFICATION ASSAY AT DIAGNOSIS IN PD PATIENTS WITH 
PATHOLOGICALLY CONFIRMED PD 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: A-SYNUCLEIN AGGREGATION 

Johannes Lange1, Linn Oftedal1, Irene Flønes2, Charalampos Tzoulis2, Ole-Bjørn Tysnes3, Guido 
Alves1, Jodi Maple-Grødem1 
1Stavanger University Hospital, Stavanger, Norway., The Centre For Movement Disorders,, Stavanger, 
Norway, 2University of Bergen, Department Of Clinical Medicine, Bergen, Norway, 3Haukeland University 
Hospital, Bergen, Norway, Department Of Neurology, Bergen, Norway 

Aims: Early and accurate Parkinson’s disease (PD) diagnosis can be difficult and remains a clinical 
challenge. The current gold standard is post-mortem histopathological confirmation. Alpha-synuclein (a-
syn) seed amplification assay (SAA) is a novel method to detect aggregatable a-syn, the pathological 
hallmark of PD, with the potential for early detection of PD but needs to be validated against the current 
gold standard. Here we used a-syn SAA to detect a-syn aggregation in CSF samples taken at the time of 
initial diagnosis of PD from patients with histopathologically confirmed PD diagnosis after death. 
Methods: Our in-house a-syn SAA utilizes novel assay chemistry and gives a result after 48 hours. CSF 
samples were derived from the Norwegian ParkWest study and taken at the time of diagnosis. All patients 
were followed prospectively. The included samples (n=27) represent a subset of patients whose PD 
diagnosis was histopathologically confirmed upon death. 
Results: 24 of 27 PD patients had a positive SAA result at the time of diagnosis, corresponding to a 
sensitivity of 88.9%. On average, SAA detected PD 10.2 years (range 5.4 – 13.2) prior to the gold 
standard diagnosis. All patients were Braak stage VI at autopsy. The three SAA-negative PD patients had 
a disease duration between 8.0 and 12.7 years. 
Conclusions: Our a-syn SAA was able to detect PD pathology with high sensitivity already at the time of 
diagnosis with reference to the current gold standard post-mortem diagnosis. A-syn SAA has the potential 
to increase diagnostic accuracy at the very early clinical stages of PD.
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Aims: Small alpha-synuclein (αSyn) aggregates in solution are proposed to be the true drivers of 
neurotoxicity in Parkinson’s disease (PD). However, small soluble aggregates are elusive research 
targets due to their variable structures and low abundance, obstructing efforts to fully understand their 
structures, interactions, and bioactivity in a physiologically-relevant context. The present study aims to 
characterise small αSyn aggregates from post-mortem human brain tissue using single-molecule 
techniques and super-resolution microscopy, thereby representing the heterogeneity of aggregates on the 
nanometer scale. This work will expand on previous limited results from our group in a larger cohort and 
across different brain regions. 
Methods: Post-mortem human brain tissue from n= 14 PD and n=5 age-matched controls across six 
brain regions was acquired from the Cambridge Brain Bank and the soluble fraction was extracted for 
analysis. We use the single-molecule pull-down (SiMPull) assay to capture protein aggregates on a novel 
specialised surface using an antibody-sandwich approach. Total internal reflection fluorescence 
microscopy is used to visualise proteins on the surface, and super-resolution imaging enables us to 
characterize aggregate sizes and shapes down to 20 nm. 
Results: We established a SiMPull assay for investigating αSyn aggregates from post-mortem human 
brain tissue, and paired with super-resolution microscopy, we found that aggregates were on average 
smaller and more fibrillar in PD compared to healthy controls. We extended this assay to investigate other 
pathological protein aggregates including tau and amyloid-beta, and compared the results with Lewy 
Body burden throughout the brain regions. 
Conclusions: We have established a robust assay to investigate small soluble αSyn aggregates from 
human brain tissue at the single-molecule level and uncovered significant differences in aggregate size 
and morphology in PD compared to controls.
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Aims: In this study, we investigate the relationship between alpha-synuclein (aSyn), an intrinsically 
disordered protein, and synphilin-1 (Sph1). 
Methods: Our new cell-based model allows real-time monitoring of aSyn-Sph1 assemblies, reflecting 
biologically-relevant protein-protein interactions. We identify striking morphological differences between 
aSyn-aSyn and Sph1-aSyn assemblies, characterized by distinct antibody recognition patterns, 
resistance to Proteinase K treatment, and protein mobility. We show that the Sph1-aSyn interaction can 
be genetically manipulated, influencing inclusion size and quantity. Additionally, protein interactions 
proved to be pivotal for inclusion localization and formation, with protein expression levels altering 
inclusion phenotypes. 
Results: We show that the Sph1-aSyn interaction can be genetically manipulated, influencing inclusion 
size and quantity. Additionally, protein interactions proved to be pivotal for inclusion localization and 
formation, with protein expression levels altering inclusion phenotypes. Our study highlights the potential 
significance of membrane binding in inclusion formation, further emphasized by the presence of 
lysosomes and AP-1 vesicles within these inclusions. Our findings suggest that Sph1 expression, or lack 
thereof, is a critical factor in aSyn aggregation as the coiled-coil domain of Sph1 plays an essential role in 
its interaction/aggregation with aSyn. Furthermore, our study hints at the broader implications of Sph1 in 
proteostasis and neurodegenerative diseases, suggesting it may act as a sentinel protein, promoting 
protein clearance or compartmentalizing harmful proteins. 
Conclusions: In conclusion, this study offers novel insights into the interplay between Sph1-aSyn, 
shedding light on potential therapeutic strategies that extend beyond conventional targets. Sph1 emerges 
as a key player in the modulation of protein aggregation and homeostasis, paving the way for innovative 
approaches to tackle synucleinopathies and related neurodegenerative disorders. Further investigations 
are necessary to explore the clinical relevance of Sph1 expression levels in disease contexts.
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Aims: Protein have their own structure and it is associated with its function and mechanism. Proteins can 
be denatured by various stresses such as heat, but certain proteins are naturally prone to be aggregated. 
Of note, the aggregation of proteins is related to the diseases in human, for example the aggregation of a-
synuclein is associated with Parkinson’s disease. In this study, we tried to discover known anti-protein 
aggregation factors in Escherichia coli. 
Methods: In this study, tripartite protein folding sensors fused with a-synuclein were utilized, and 
transposon sequencing (Tn-seq) methodology was employed. 
Results: Through the screening process. we were able to discover that the OPE1 protein exhibits potent 
anti-aggregation activity towards a-synuclein. In addition, we confirmed that OPE1 protein significantly 
contributes to the inhibition of a-synuclein aggregation. This discovery highlights OPE1 as one of the 
known protein aggregation inhibitors for a-synuclein. 
Conclusions: This study provides important insights into the relationship between protein aggregation 
and diseases, with OPE1 protein being identified as an effective inhibitor of a-synuclein aggregation. 
These research results are expected to offer valuable information for disease-related protein aggregation 
studies and the potential development of therapeutic approaches.



 
Shift 1 - 0400 

EFFECTS OF ALPHA-SYNUCLEIN IN THE EXPRESSION OF PEROXISOMAL GENES AND THE 
DISLOCATION OF CATALASE 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: A-SYNUCLEIN AGGREGATION 

He-Jin Lee1, Ye-Seul Yoon1, Soojin Shin2, Woo Jung Ahn3, Seung-Jae Lee2,4 
1Konkuk University, Anatomy, Seoul, Korea, Republic of, 2Seoul National University, Biomedical 
Sciences, Seoul, Korea, Republic of, 3Konkuk University, Ibst, Seoul, Korea, Republic of, 4Neuramedy, 
Research And Development, Seoul, Korea, Republic of 

Aims: Peroxisomes are small, membrane-bound organelles that contain enzymes involved in various 
metabolic reactions, such as lipid metabolism and the processing of reactive oxygen species. 
Peroxisomes in the brain also maintain cellular membrane and myelin sheath in neuron and glial cells. 
Peroxisomal defects result in severe neurological dysfunctions in myelination, oxidative stress, 
inflammation, neuronal migration, etc., but little is known about the roles of peroxisomes in 
neurodegenerative diseases. 
Methods: This study shows that a-synuclein overexpression decreased mRNA and protein expression of 
some peroxisome biogenesis factor proteins. 
Results: We identified that these reductions result in abnormality of catalase import into the peroxisome 
lumen, causing dislocation of catalase outside the peroxisomes. Interestingly, these dislocated catalase 
proteins co-localized with a-synuclein aggregates in the cell cytoplasm. 
Conclusions: These results suggest that a-synuclein overexpression may cause peroxisome dysfunction 
by regulating the expression of peroxisomal proteins that are important for the transport of catalase into 
the peroxisomes. The resulting accumulation of ROS species and increased oxidative stress may be 
critically unfavorable for the progression of neurodegenerative diseases.
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Aims: Hyposmia and accumulation of insoluble αSynuclein aggregates in the olfactory bulbs are 
associated with early, pre-motor stages of typical Parkinson disease (PD). In this study we investigated 
αSynuclein pathology in the human olfactory epithelium and whether it reflects pathology inside the 
nervous system and responds to environmental triggers such as viral infections. 
Methods: We resected the nasal cavity at autopsy from >45 adults with PD, dementia with Lewy bodies, 
other neurodegenerative diseases, COVID-19 and controls. Nasal bone structures were decalcified and 
processed for immunohistological and immunofluorescence-based microscopy to screen for and localize 
aggregated αSynuclein within olfactory and respiratory epithelia. 
Results: Select regions of nasal epithelia contained αSynuclein aggregates with four typical staining 
patterns observed. These were present most often in olfactory neurons, including in their apical dendrites, 
and in cells of the Bowmann glands in the form of small punctae. Large aggregates were seen in 
synucleinopathy cases at a rate of 50% and in subjects that died of COVID-19 at ~65%. αSynuclein 
aggregates were also detected to a lesser extent in control cases (at ~20%). In general, we found poor 
correlation between these aggregates in nasal epithelia and Lewy-type inclusions in the olfactory bulb 
and tract from the same subjects. 
Conclusions: Our findings indicate that αSynuclein can physiologically form aggregates in the nasal 
cavity. These may represent the earliest Parkinson’s-linked misfolding events described to date. Our 
results also suggest that environmental triggers, such as a nasal RNA virus infection, could play a role in 
the formation of such aggregates. The correlation of αSynuclein aggregate formation in relation to 
inflammation and epithelial turnover remains under investigation.
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Aims: Loss of function mutations in the serine/threonine protein kinase PINK1 have been associated with 
the development of Parkinson’s disease (PD) in humans. These mutations lead to impairment in 
mitophagy, a cellular process that removes damaged or depolarized mitochondria, consequently 
protecting cells from oxidative stress and eventually neuronal cell death. Upon mitochondrial 
depolarization, PINK1 gets stabilized on the outer mitochondrial membrane (OMM) and phosphorylates 
ubiquitin and the E3 Ubiquitin ligase, parkin, ultimately triggering mitophagy. Hence, PINK1 activation has 
been highlighted as a potential therapeutic approach for PD by promoting neuroprotection through the 
activation of mitophagy. Our aim of this work is to design and synthesize a series of small molecule 
PINK1 activators as potential treatments for PD. 
Methods: We used chemical synthesis to generate a series of small molecules, and Western 
blotting/ELISA to probe their ability for activating PINK1 in cells and neurons. Also, we used mito-QC 
assay to assess the ability of these molecules to induce PINK1-dependent mitophagy in mouse 
embryonic fibroblasts (MEFs). 
Results: Our compounds were able to activate PINK1 in cells as judged by the phosphorylation of parkin, 
a PINK1 physiological substrate. Intriguingly, such compounds were able to protect the cells from the 
formation of elevated phosphoubiquitin levels caused by mitochondrial damaging agents such as CCCP 
and niclosamide in cells and in neurons, a hallmark of PD. Subsequently, the compounds were found to 
trigger mitophagy in a PINK1-dependent manner in MEFs. 
Conclusions: We have discovered a series of PINK1 activators that can trigger physiologically relevant 
PINK1-dependent mitophagy that is capable of suppressing the accumulation of phosphoubiquitin. Given 
the promise of such compounds, they warrant further development and investigation as potential PD 
treatment.
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Aims: Parkinson's disease (PD) represents a significant neurodegenerative disorder, and its occurrence 
is on the rise within our aging population. The loss of dopamine-producing neurons, which is at the core 
of PD, has long been associated with compromised energy production within the mitochondria. 
Meanwhile, ongoing research suggests that irregularities in DNA metabolism and the recycling of cellular 
components (autophagy) also play crucial roles in the development of this disease. Recent investigations 
have revealed deviations in mitochondrial function and nucleotide metabolism linked to PD in human 
neurons. Mitochondria, housing DNA (mtDNA) vital for energy production and overseeing autophagy, 
form a functional loop that we propose includes defects in mitochondrial DNA maintenance. Any 
alterations in these pathways, particularly in highly susceptible cell types, can potentially lead to neuronal 
cell death and the onset of PD. Our project aims to explore the relevance of Parkinson's disease-causing 
mutations, specifically LRRK2 mutations, in relation to mitochondrial function, autophagy, and DNA 
metabolism. 
Methods: We use fibroblasts extracted from skin biopsies of PD patients carrying LRRK2 mutations, as 
well as idiopathic PD patients and Drosophila melanogaster models to develop different molecular and 
functional assays. 
Results: In our study, we demonstrate that hyperactivation of LRRK2 within our Parkinson's disease (PD) 
models not only results in impaired lysosomal function but also disrupts mitochondrial function and 
compromises the maintenance of mitochondrial DNA (mtDNA). 
Conclusions: Through the analysis of functional and molecular outcomes derived from our models, we 
demonstrate that hyperactivation of LRRK2, causing alterations in autophagy, results in mitochondrial 
dyfunction and mtDNA metabolism defects, ultimately affecting neuronal survival and locomotor 
function.These findings could shed light on their potential contribution to the pathogenesis of PD.
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Aims: Variants in the genes for leucine rich repeat kinase 2 (LRRK2) and glucocerebrosidase 1 (GBA1) 
are risk factors for Parkinson disease. An observational study reported that the gain-of-function G2019S-
LRRK2 mutation has a protective effect in patients carrying a loss-of-function GBA1 mutation, but the 
biochemical basis of this interaction remains unclear. This project aims to identify the mechanisms by 
which LRRK2 influences GBA1 protein expression and activity via the lysosomal pathway, Rab8A and 
Rab10, as well as to determine if GBA1 exerts an effect on LRRK2. 
Methods: Mouse and hiPSC-derived astrocytes carrying the G2019S-LRRK2 and/or N370S-GBA1 
mutations were treated with the LRRK2 kinase inhibitor MLi-2 for 24 hours or the lysomotropic drug 
chloroquine for 5 hours, which has been shown to enhance LRRK2-dependent phosphorylation of 
Rab8A/10. Immunofluorescence, Western blot, lysosomal activity assays and LysoID are used to 
investigate how LRRK2 kinase activity impacts alpha-synuclein, GBA1 protein expression and activity and 
the lysosome, and if reduced GBA1 activity affects LRRK2 activity. 
Results: As expected, phosphorylation of Rab8A and Rab10 in mouse and human iPSC-derived 
astrocytes were decreased or increased by MLi2 and chloroquine, respectively. Preliminary results 
suggest that in human astrocytes carrying both G2019S and N370S, G2019S rescues the loss of GBA1 
protein, and partially rescues reduced lysosomal GBA1 activity, possibly through increasing overall 
lysosomal content. N370S also appears to slightly increase LRRK2 kinase activity in both mouse and 
human astrocytes. 
Conclusions: Understanding the mechanisms of which GBA and LRRK2 interact within the lysosomal 
pathway will increase our knowledge of how the two genes cause disease as well as help identify 
possible drug targets for GBA1- or LRRK2- associated Parkinson disease.
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Aims: Recent studies show that persons with neurodegenerative disorders have an altered microbiome, 
moreover, studies in animal models pointed to a central role of microbiota in PD pathology. Initial results 
have shown that the gastrointestinal microbiome expresses functional amyloids as scaffold components 
of its biofilm and cross-seeding of amyloidogenic proteins by bacterial amyloids has been documented 
both in vivo and in vitro. The overall goal of this proposal is to investigate if bacterial amyloids secreted by 
S. aureus induce alpha-synuclein aggregation promoting key pathological features of Parkinson's 
disease. 
Methods: SH-SY5Y cells expressing alpha-synuclein were treated with Bap preformed fibrils (rBap-PFF) 
to evaluate alpha-synuclein aggregation. Mice received unilateral intrastriatal injection of rBap-PFF or 
vehicle and were sacrificed 7 months later to assess alpha-synuclein pathology, dopaminergic 
degeneration and microglia and astrocyte activation. 
Results: The treatment with rBapB-PFF amyloids resulted in an increase of phosphorylated alpha-
synuclein aggregates in SH-SY5Y cells. The intrastriatal injection of rBapB-PFF amyloids in wildtype mice 
caused impairment in fine motor performance. These behavioural changes were associated with a 
unilateral loss of dopaminergic innervation in the striatum and a loss of dopaminergic neurons in the 
substantia nigra pars compacta (SNpc). The PD pathology was associated with the presence of 
phosphorylated alpha-synuclein aggregates in the SNpc, cortex and thalamus. The neurodegenerative 
process was not associated with a neuroinflamatory response to Bap fibrils. 
Conclusions: Bacterial amyloids secreted by S. aureus have direct impact on alpha-synuclein 
aggregation and pathology.
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Aims: Small extracellular vesicles (sEVs) have recently emerged as key players in cellular 
communication in both physiological and pathological processes in the brain, particularly in 
synucleinopathies. Our recent work indicates that brain-derived sEVs are internalized by glial cells 
(microglia and astrocytes) through macropinocytosis and are sorted to endolysosomes for subsequent 
processing. The current study aims to examine the intracellular trafficking pathway of sEVs in glial cells 
linked with the sEV-associated α-synuclein (α-Syn) transmission. 
Methods: Glial primary cultures were incubated with DiI-stained mouse brain-derived sEVs, in the 
absence or presence of recombinant fibrillar human α-Syn (pre-formed fibrils, PFFs). The internalization 
and trafficking pathways in cells treated with pharmacological reagents that block the major endocytic 
pathways, were analyzed by immunofluorescence, using the Imaris analysis software. 
Results: PFFs were internalized by both microglia and astrocytes at early time points of PFF incubation. 
In microglia, PFF uptake occurred within 15 min, whereas in astrocytes PFFs were efficiently internalized 
1h post-incubation. In the presence of sEVs, a delay in the PFF uptake was observed in both glial cell 
types. Treatment with dynasore, that inhibits dynamin-dependent endocytosis, affected PFF uptake only 
in the absence of sEVs. sEV-associated PFFs seemed to utilize macropinocytosis and/or phagocytosis as 
the main pathway of endocytosis. Fibrillar α-Syn when associated with sEVs enter the endosomal 
pathway and are targeted to the lysosome for subsequent degradation. In the absence of sEVs, only a 
small portion of fibrillar α-Syn is sorted to the endolysosomal pathway. 
Conclusions: Our data indicate that brain-derived sEVs serve as scavengers and mediate a rather slow 
cell-to-glia transfer of pathological α-Syn which is targeted to the endolysosomal pathway, suggesting a 
beneficial role in glia-mediated clearance of toxic protein aggregates, present in numerous 
neurodegenerative diseases.
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Aims: The dorsal motor nucleus of the vagus nerve (DMV) represents a primary site where pathological 
alpha-synuclein (A-SYN) aggregates are formed and from where A-SYN pathology could spread rostrally 
throughout the brain in Parkinson’s disease (PD). Variants in the glucocerebrosidase gene (GBA1) are 
common PD genetic risk factors and have been linked to earlier PD onset and more severe disease 
progression. The aim of this study was to investigate the relationship between GBA1 mutations and A-
SYN aggregation and spreading in a mouse model of overexpression-induced A-SYN pathology. 
Methods: Experiments were carried out in heterozygous Gba1 mice carrying a L444P knock-in mutation 
(L444P/+) and non-transgenic (NTG) littermates. Overexpression of human A-SYN targeting the DMV 
was induced by a unilateral injection of adeno-associated vectors (AAVs) delivering hA-SYN DNA into the 
vagus nerve. Mice were sacrificed 6 weeks post-injection. 
Results: Frozen brain tissue was used to measure glucocerebrosidase (GCase) activity that was 
significantly decreased in naive L444P/+ as compared to NTG mice. After vagal AAV injections, hA-SYN 
aggregation was detected using proximity ligation assay and found to be markedly enhanced in mice 
carrying the L444P mutation. To assess spreading, tissue sections were collected throughout the brain 
and processed for immunohistochemistry with anti-hA-SYN. Data revealed a significant increase in 
number of hA-SYN-positive axons in the pons, midbrain and forebrain of transgenic as compared to 
control animals. 
Conclusions: Our findings support an increased vulnerability to A-SYN pathology associated with L444P 
mutation-induced GCase deficiency. We demonstrate that, in the presence of GCase deficiency, 
enhanced A-SYN expression in the vagal system is accompanied by more severe aggregate pathology. 
As importantly, under these conditions, A-SYN spreading is promoted, resulting in its enhanced transfer 
toward brain regions rostral to the DMV-containing medulla oblongata.
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Aims: Alzheimer’s (AD) and Parkinson’s disease (PD) feature progressive neurodegeneration in a 
remarkably regionally selective manner. Post mortem studies have posited a role for cell autonomous 
mechanisms driving this, so we aimed to examine a live human induced pluripotent stem cell (iPSC) 
model to see whether it can replicate the phenomenon of selective neuronal vulnerability, so to better 
determine disease mechanisms and therapeutic targets. 
Methods: iPSC-derived neurons offer a rare opportunity to examine cell autonomous vulnerability in live 
human cells. iPSCs from patients with AD-related presenilin-1 mutations (n=6), PD-related leucine rich 
repeat kinase 2 mutations (n=6), and isogenic corrected (n=4) and healthy controls (n=4) have been 
differentiated into both cortical and midbrain dopaminergic neurons to enable comparison of pre-formed 
fibril induced pathology in different neuronal subtypes from the same patient. We then examined 
lysosomal number, morphology, degradation, pH, and calcium using live imaging assays, alongside 
mitochondrial biology, and electrophysiology to understand underlying drivers of vulnerability in the cell 
types. 
Results: Upon insult with alpha-synuclein PFFs, AD and PD dopaminergic neurons produce substantial 
Lewy-like pathology, whereas cortical neurons remain relatively resilient to alpha-synuclein aggregation, 
suggesting cell-type vulnerability. PSEN1-Intron-4-Deletion cortical neurons, however, had significantly 
elevated pathology. These lines displayed hyperactivity on microelectrode arrays and abnormal 
lysosomal biology, including increased LAMP1 and dysregulated calcium. PFF-insulted AD cortical 
neurons also have impaired neurite outgrowth, while PD cortical neurons are resilient. 
Conclusions: These preliminary results show relative vulnerability of AD against PD cortical neurons, 
and dopaminergic against cortical neurons to alpha-synuclein aggregates for the first time. These suggest 
the selective vulnerability to proteinopathy in these diseases is reflected by the iPSC neuronal model and 
support the notion that cell intrinsic factors like autophagy drive vulnerability.
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Aims: α-synuclein plays a central role in the pathogenesis of Parkinson disease. Misfolded α-synuclein 
accumulates in neurons and forms Lewy pathology, leading to dopaminergic neurodegeneration. These 
Lewy pathology and dopaminergic neurodegeneration are major pathological features of Parkinson's 
disease. Despite extensive efforts, the pathological molecular changes caused by misfolded α-synulein in 
neurons remain to be elucidated. We aimed to understand the molecular mechanism in the early phase of 
Parkinson disease. 
Methods: To selectively obtain PFF-injected dopaminergic neurons, we adapted the α-synuclein 
preformed fibrils (PFF) model to a Ddc-hKO1 reporter mouse to selectively acquire α-synuclein PFF-
injected dopaminergic neurons. We harvested dopamine neurons from α-synuclein PFF-injected mice in 
the early phase and analyzed them with RNA-sequencing. 
Results: We found that lipid-related process genes, followed by protein modification and degradation-
related process genes, were up-regulated in the dopaminergic neurons from α-synuclein PFF-injected 
mouse brain. The activation of fatty acid-binding protein 1 was particularly evident. FABP1 accumulation 
in dopaminergic neuron was confirmed by immunohistochemistry of Pakinson disease patients. 
Conclusions: We revealed the molecular events during the early phase of α-synuclein accumulation 
using α-synuclein PFF-injected mouse model. Up-regulation of FABP1 in both α-synuclein PFF injection 
model and Parkinson disease patients’ brain suggests that FABP1 plays a role in the pathogenesis of 
Parkinson disease.
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Aims: Parkinson’s disease (PD) affects more than one million people in the EU. It has currently no 
definitive cure, hence patients rely only on symptomatic treatments, which themselves are burdened by 
side effects. The need for advancements in both knowledge and available treatments is thus heartfelt by 
patients, caregivers, and health operators. This unmet need sparked the idea of orchestrating a 
collaborative effort via a common network – IMMUPARKNET. IMMUPARKNET COST Action focuses on 
PD challenges and the crosstalk with immune response. Although widely recognised, the role of immunity 
in the onset and development of PD is still unclear. The main goal of IMMUPARKNET is to fill this 
knowledge gap, establishing an innovative, multi-interdisciplinary research network, fostering expertise 
exchange among specialists from different countries and institutions. 
Methods: Gathering scientists and clinicians studying immunity in PD and related fields, IMMUPARKNET 
will establish the first nucleus of a multidisciplinary ecosystem that aims at harmonising efforts and 
approaches, both in research and clinical practice, for boosting the development of ground-breaking 
treatments for PD. Through meetings, training schools, webinars, position papers and review 
manuscripts, IMMUPARKNET will lead fruitful exchanges of know-how among experts in the field. 
Results: IMMUPARKNET Action structure relies on 5 working groups. To date, IMMUPARKNET has 119 
active members from 26 different European countries. Of all these active members, 51% are young 
researchers, while 34% come from inclusiveness target countries. 
Conclusions: IMMUPARKNET outputs will allow a better sharing and development of research 
resources, straightening the road to novel treatments, or pointing to drug-repurposing of existing ones, 
and, ultimately and hopefully, a cure for PD. Acknowledgments: Based upon work from COST Action 
CA21117 IMMUPARKNET, supported by COST (European Cooperation in Science and Technology). 
www.cost.eu; https://immuparknet.eu/
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Aims: To determine the contribution of type-I interferons to the microglial response in the alpha-synuclein 
pre-formed fibril (alpha-syn PFF) model of Parkinson’s disease. 
Methods: Alpha-synuclein PFFs (8μg) or PBS were stereotaxically injected into the right dorsal striatum 
of wildtype (C57BL/6) or interferon-alpha receptor-1 knockout (IFNAR1-/-) mice at 8-12 weeks (young) or 
46-50 weeks of age (aged) (n=5-8). The neuroinflammatory response in the brain was determined by 
qPCR, western blot analysis and immunohistochemistry at 3- and 6-months, post injection (p.i). Changes 
in gait were assessed by DigiGait analysis. 
Results: Alpha-synuclein PFF’s induced a pro-inflammatory response in aged wildtype mice at 3 months 
(midbrain and striatum) and 6 months (striatum) p.i. Increased expression of key interferon-stimulatory 
genes IRF7 and STING, and the classical pro-inflammatory cytokines IL-1beta and TNF-alpha were only 
observed in the aged, and not young alpha-syn PFF-injected wildtype mice. Critically, age-matched 
alpha-syn PFF-injected IFNAR1-/-mice displayed an attenuated neuroinflammatory profile at both 
timepoints. Microglial morphology analysis revealed distinct differences in branch length and cell radius in 
alpha-syn PFF-injected wildtype brains, compared to PBS-injected, with no difference seen in IFNAR1-

/- mice. Significantly, alpha-syn PFFs induced significant locomotor changes in stride length and 
stance/swing at 3 months p.i in aged wildtype but not IFNAR1-/- mice. 
Conclusions: This study implicates type-I interferons in mediating the age-related neuroinflammatory 
changes in the alpha-synuclein PFF model and supports a detrimental role for neuroinflammation in 
driving the progression of Parkinson’s disease.
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Aims: This study aimed to investigate the influence of alpha-synuclein (a-syn) levels on microglial 
function with reduced glucocerebrosidase (GCase) activity in the context of Parkinson’s disease (PD). To 
achieve this, we developed a method for creating human midbrain organoids (hMOs) incorporating 
microglia derived from human embryonic stem cells (hESCs). 
Methods: Using CRISPR/Cas9, we inserted EGFP into the TMEM119 locus of hESCs, a specific 
microglia marker. Subsequently, we performed another round of gene editing to generate a TMEM119-
EGFP::GBA (encodes GCase) knock-out (KO) cell line. Following these manipulations, we differentiated 
hESCs into haematopoietic progenitor cells (HPCs) and then into microglia. We verified successful 
differentiation through the assessment of CD43 and Iba1 expression, markers for HPCs and microglia, 
respectively. Additionally, we conducted a comprehensive transcriptomic analysis of the differentiated 
microglia. To assess microglial functionality, we employed a pHrodo conjugation phagocytosis assay and 
studied their response to a-syn pre-formed fibrils (PFFs). These microglia were co-cultured with hMOs 
generated from both H9-wildtype and H9-GBA KO cell lines, which was previously established in our lab. 
Results: Our study revealed the impact of reduced GCase levels on microglial function. Transcriptomic 
analysis provided valuable insights into the molecular changes occurring in these microglia, elucidating 
the mechanisms involved in a-syn pathology. Functional assays demonstrated alterations in microglial 
phagocytic activity and their response to a-syn PFFs. 
Conclusions: This study underscores the intricate balance maintained by microglia within the complex 
brain environment and the consequences of prolonged activation, particular in the context of PD and 
aberrant a-syn accumulation. By developing a method to incorporate microglia into hMOs, we can bridge 
the gap between animal models and human pathophysiology, providing a clinically relevant model to 
explore fundamental cellular mechanisms and evaluate potential therapeutic strategies for PD.
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Aims: Misfolded and aggregated α-synuclein (α-Syn) is the pathological hallmark of synucleinopathies. 
Preformed fibrils (PFFs), the synthetic active fibrils of α-Syn, have been demonstrated to cause synaptic 
loss, however, the underlying mechanisms remain elusive. Previously, we have reported that activating 
18 kDa translocator protein (TSPO) causes synaptic loss via promoted microglial engulfment of synaptic 
materials. Here, we aim to investigate the potential mechanism of PFF-induced synaptic loss and explore 
the effect of PFFs on microglial functionality, in particular their phagocytic activity towards synaptic 
materials. 
Methods: PFFs (or PBS) were stereotactically delivered to subcortical regions of 2-month-old Thy1-eGFP 
mice. After 5 months of inoculation, brains of both cohorts were harvested. The density and morphology 
of dendritic spines of GFP-labelled cortical neurons were analysed. Microglia, including their lysosomes 
and containing synaptic materials, were immunolablled, scanned using super-resolution microscopy and 
analysed using 3D reconstruction. Tspo-/- mice were employed for validation of TSPO dependency of the 
observed alterations. 
Results: In the cortical region with confirmed spreading of aggregated α-Syn, we observed a decreased 
density of dendritic spines. Moreover, compared to PBS-injected mice, microglia of PFFs-injected mice 
showed heightened TSPO expression, coupled with increased synaptic materials (PSD95) inside 
lysosomes (CD68), indicating a promoted phagocytic activity towards synapses. Both effects were 
inhibited upon genetic depletion of TSPO, supporting the TSPO dependency of the PFFs-induced 
microglial synaptic engulfment. 
Conclusions: Collectively, we have demonstrated that PFFs induce synaptic loss via promoted TSPO-
mediated microglial engulfment of synapses. Our findings support the perspective of TSPO as a potential 
therapeutic target for rescuing synaptic loss induced by misfolded and aggregated α-Syn.
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Aims: Astrocytes perform pivotal roles in sustaining brain physiology and function. Accumulating 
evidence shows that disrupted astrocytic activity contributes to neurodegenerative disorders, including 
Parkinson’s disease (PD). Over the past decade, various methods have been developed to generate 
more pertinent astrocytic models to interrogate disease mechanisms, namely using human induced 
pluripotent stem cells (iPSC). However, the properties of astroglia generated through different methods 
are inconsistent, which complicates the selection of an appropriate protocol for a given research question. 
Thus, we aimed to compare two approaches for the generation of iPSC-derived astrocytes that differ in 
their duration and serum utilization. 
Methods: We obtained human iPSC-derived astrocytes employing a widely used long, serum-free 
(“LSF”) method and an in-house established short, serum-containing (“SSC”) protocol. The latter method 
involves the purification of expandable neural stem cells. We employed high-content confocal imaging 
and bulk RNA sequencing to characterize the resulting cultures. 
Results: LSF and SSC protocols generate astrocytes that differ considerably in their properties. While 
the LSF method is more labor-intensive involving manual cutting of astrospheres and a longer cultivation 
time (~5 vs ~2 months), the generated cells more robustly expressed traits of mature astrocytes. This 
notion was strengthened by data resulting from cell-type deconvolution analysis that was applied to bulk 
transcriptomes from each culture to assess their similarity with human postmortem astrocytes. 
Conclusions: Overall, our data highlight the need to carefully consider the advantages and 
disadvantages of any given differentiation method, when designing functional or drug discovery studies 
involving iPSC-derived astrocytes.
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Aims: Conventional preclinical tests for CNS disorders, which depend on behavioural or histological 
outcomes, frequently struggle to distinguish between various mechanisms. The lack of mechanistic 
insights are often causative of translational failure at the clinical stage. More sensitive and predictive 
assays shall speed up the progression of effective new therapies into clinical settings. The miniscope 
imaging platform allows cellular resolution activity measurements from hundreds of genetically defined 
neurons simultaneously. These large-scale neural activity recordings, paired with simultaneous 
behavioural measurements in freely moving animals, present an opportunity to advance translational 
research by revealing detailed relationships between neural circuit activity and behavioural symptoms and 
allowing for the construction of predictive preclinical assays based on the treatment-induced response of 
large populations of neurons. 
Methods: As a proof of concept, we have established a robust pharmacological dataset with FDA-
approved medications for Parkinson’s Disease (PD) to compare this approach with traditional behaviour-
based assays. In 6-OHDA lesioned mice, we have gathered a multidimensional dataset which includes 
cell-type specific activity of striatal D1 receptor-expressing medium spiny neurons (D1-MSNs) with 
synchronised locomotor metrics during free exploration under a breadth of conditions: pre-lesion, post-
lesion, therapeutic and dyskinesia-inducing doses of L-DOPA, and dyskinesia-alleviating doses of 
amantadine. 
Results: We have observed distinct neural activity patterns across these disease and treatment 
conditions. 
Conclusions: Utilising these neural profiles to inform preclinical assessments of target engagement and 
drug efficacy holds the potential for greater predictability in clinical outcomes compared to current 
behaviour-centric assays. This approach will accelerate the advancement of next-generation therapeutics 
for a wide range of CNS disorders, beginning with PD.
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Aims: The aim of this study was to stratify a new cohort of Sporadic Parkinson’s disease (sPD) patients 
into small, homogeneous subgroups defined by specific mitochondrial and lysosomal dysfunction. 
Methods: sPD is widely recognised as a heterogeneous disorder, both clinically and mechanistically. 
Several dysfunctional mechanisms have been identified, including mitochondrial and lysosomal 
dysfunction. However, clinical trials select participants without considering mechanism heterogeneity and 
continually fail to reach efficacy outcomes. We investigated mitochondrial and lysosomal dysfunction, two 
key mechanisms of sPD and promising targets for therapeutics. Imaging and biochemical assays 
assessed 13 mitochondrial and lysosomal health parameters in fibroblasts from a new cohort consisting 
of 35 sPD patients and 24 healthy individuals. The sPD population was then stratified by assessing 
patterns of dysfunction across these parameters. Validation of these subgroups is currently being 
undertaken in the patient fibroblasts and induced Dopaminergic Neurons. 
Results: The sPD population was significantly more heterogeneous in 88% of mitochondrial and 
lysosomal parameters, but population means were only significantly different in 7.7% parameters 
demonstrating the diversity amongst patients. Stratification of this cohort by distinct patterns of 
dysfunction identified four unique subgroups, defined by mitochondrial dysfunction, lysosomal dysfunction 
or both. The top three patients in each subgroup were selected for validation and mechanism studies, 
which discovered a significant reduction in maximal respiration in the pure mitochondrial dysfunction 
subgroup and Cathepsin D activity deficit in the lysosomal dysfunction subgroup. 
Conclusions: This study suggests that it is possible to stratify cohorts of sPD patients providing a 
possible model for clinical trial recruitment in order to aid the effectiveness, and therefore approval, of 
new therapeutics and support an approach to personalised treatment plans.
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Aims: We aim to raise awareness to a rare cause of neurogenerative parkinsonism. 
Methods: We report a patient with pathogenic POLG mutation who presented with early-onset 
parkinsonism. 
Results: A 43-year-old female presented with an 8-year history of a bilateral upper limb tremor. 
Additionally she complained about episodes of abnormal posturing of the left foot and pain during 
stressful events and resting, causing gait disturbances. She had a previous history of ocular 
misalignment, which led to a strabismus surgery, and important systemic reactions to viral illnesses and 
vaccination. Family history revealed a maternal grandfather with history of Parkinson’s Disease with age 
of at 45-years-old. The neurological examination revealed opthalmoparesis with esotropia of the left eye 
and abduction restriction and a mild right eyelid ptosis. She displayed postural tremor on the upper limbs. 
Bilateral bradykinesia was observed in the finger tapping, hand movements and foot tapping maneuvers. 
Additionally, a dystonic posturing of the left foot was noted. Brain MRI was unsuspicious and the 
DatSCAN was compatible with right preference degeneration of dopaminergic neurons of nigostriatal 
pathways. The patient revealed a marked improvement after initiation of rotigotine 2mg id. A next 
generation sequencing panel of Parkinson’s Disease and Parkinsonism detected a variant in 
heterozygosity in POLG, c.1402A>G (p.Asn468Asp), classified as pathogenic. The patient was treated 
with increasing dose of dopamine-agonist (rotigotine up to 4mg/d), with sustained dopaminergic-
response. 
Conclusions: Mitochondrial dysfunction has emerged as one of the possible mechanisms associated 
with neurodegenerative parkinsonism. The co-occurrence of other neurological and systemic 
symptomatology may underpin a mitochondrial disorder. POLG mutations should be suspected as a 
genetic cause of a neurodegenerative parkinsonism regardless of age and family history, particularly 
when features suggestive of a mitochondrial disorder are present.
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Aims: We investigated the transcriptomic profiles associated with prodromal and advanced stages of 
alpha-synuclein (aSyn) aggregation in mouse brain, within their histological context, using spatial 
transcriptomics. 
Methods: We induced aSyn aggregation in vivo by intramuscular delivery of fibrillar (mouse) aSyn in the 
hindlimb of heterozygous transgenic M83 mice overexpressing the human mutant A53T aSyn. Spatial 
cDNA library construction was performed through 10X Genomics Visium platform, using brains section 
(n=4/cohort) from the following cohorts: i) Controls (vehicle), ii) Early stage (45 days post-injection, with 
non-significant phenotype), and iii) Terminal stage pathology (70-86 days post-injection with paralysis). 
See publication (PMID 34136810) for details on pathology and associated phenotypes in the model. 
Results: Our differential gene expression analyses reveal remarkably distinct transcript modules in the 
affected brain regions at the two stages. In the prodromal (non-symptomatic) phase, we observe 
significant upregulation of pathways involved in the energy metabolism (ie. Oxidative phosphorylation, 
glucose homeostasis, fatty acid metabolism and cholesterol biogenesis), and protein translation. 
Intriguingly, there is a dramatic decline in these metabolic pathways at the end-stage (phenotype: 
paralysis), with substantial enrichment of inflammatory markers (eg, complement, interferon response). 
Crucially, we also identified differential expression of unique gene clusters highlighting the effects of 
pathological aSyn aggregation in the components of white matter, choroid plexus and brain vasculature, 
which otherwise remain underrepresented features in studies of Parkinson disease (PD) and related 
disorders. Lastly, data from validation studies involving select candidate markers in PD patient-derived 
microarrays datasets and immunohistochemical analyses in post-mortem brain specimen will also be 
presented 
Conclusions: We consider that these findings will have significant implications for obtaining a refined 
mechanistic understanding concerning the role of aSyn aggregation in neurodegeneration and potentially 
hold promise for the discovery of surrogate biomarkers in PD and other synucleinopathies.
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Aims: Strong evidence points to mitochondrial dysfunction as a major cause of PD pathogenesis. We 
hypothesize that a fraction of idiopathic Parkinson’s disease (iPD) cases may harbor a pathogenic 
combination of common variants in mitochondrial genes ultimately resulting in mitochondrial dysfunction. 
We aim to functionally validate mitochondrial polygenic risk profiles (mitoPRS) in patient-based cellular 
models to define mitochondrial pathways potentially involved in neurodegeneration in subgroups of iPD 
patients. 
Methods: We used PD GWAS SNPs data from the Luxembourg Parkinson’s study (412 iPD and 576 
controls), and calculated mitoPRS to capture the cumulative effect of common variants in mitochondrial 
genes on PD risk. The COURAGE-PD consortium (7270 iPD and 6819 controls) was used as a 
replication dataset. Skin fibroblasts and iPSC-derived neuronal progenitor cells (NPCs) from iPD patients 
were identified based on their mitoPRS and then subjected to a comprehensive mitochondrial 
phenotyping. 
Results: We found that distribution of mitoPRS was significantly associated with PD in both Luxembourg 
Parkinson’s study and COURAGE-PD. Extending the PRS approach to selected mitochondrial pathways, 
we demonstrated that common variants in genes regulating Oxidative Phosphorylation (OXPHOS-
PRS) were associated with a higher PD risk (OR=1.31[1.14-1.50], FDR-adj p=5.4e-04 and OR=1.23[1.18-
1.27], FDR-adj p=1.5e-29, respectively for the Luxembourg Parkinson’s Study and COURAGE-PD). 
Functional characterization of skin fibroblasts and corresponding iPSC-derived NPCs from iPD patients 
classified based on OXPHOS-PRSs revealed significant alteration of mitochondrial oxygen consumption 
rates in the high OXPHOS-PRS group. Finally, individuals with high OXPHOS-PRS tended to have earlier 
AAO and longer disease duration compared to low-risk patients, a phenotype particularly significant in the 
larger COURAGE-PD dataset. 
Conclusions: We developed and functionally validated novel mitochondria specific PRSs that could be 
used as a genetic tool to stratify the heterogeneous group of iPD patients.
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Aims: Neuronal inclusions of ɑ-synuclein aggregates are pathological hallmarks of Dementia with Lewy 
Body (DLB) and Parkinson’s Disease (PD). Corticostriatal projection neurons in the supplementary motor 
area (SMA) in humans - secondary motor cortex (M2) in mice - are specifically vulnerable in PD, and 
show large burdens of ɑ-synuclein pathology. Here, we endeavor to understand how pathological 
corruption of ɑ-synuclein impairs M2, a critical brain area involved in executive functions known to be 
impaired in DLB and PD, to striatal connections and related behaviors. 
Methods: We performed whole-cell patch clamp recordings from spiny projection neurons (SPNs) 6 
weeks after ɑ-synuclein pre-formed fibrils (PFFs) inoculations into the striatum or directly into M2. The 
optogenetics construct Chrimson-R was used to record light-elicited M2-striatal projection specific evoked 
glutamate release. Expansion Microscopy (ExM) was utilized to assess for abnormalities in synaptic 
morphology in presence of ɑ-synuclein pathology. Additionally, Y maze and Erasmus ladder we used to 
assess for motor impairments and executive dysfunction. 
Results: We show impaired evoked corticostriatal glutamate release onto SPNs in striatal and M2 PFF-
injected animals compared to controls. Additionally, we found significant impairments of SPN excitability 
in the PFF group. M2 PFF injections caused robust layer 5 pathology throughout M2 and adjacent cortical 
areas and neuritic pathology overlapping with cortical terminal markers in the striatum. Using ExM 
superresolution imaging, we show a decrease of corticostriatal glutamatergic synapses and and overall 
loss of volume of presynaptic terminals in mice with ɑ-synuclein inclusions. 
Conclusions: Our combined efforts in physiology and high-resolution imaging point to a critical 
dysfunction of corticostriatal synapses in neurons harboring ɑ-synuclein inclusions and our future efforts 
will elucidate how our findings on corticostriatal synapse abnormalities contributes to executive 
dysfunction in PD and DLB.
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Aims: In 2014, DNAJC13 was linked to late-onset autosomal dominant Parkinson’s disease (PD) in a 
multi-incident kindred with post-mortem SNpc neuronal loss and Lewy body pathology. Neuronally 
expressed DNAJC13 localizes to endosomal compartments where it functions in protein trafficking by 
partitioning endosomal membranes. Interestingly, all neuronally expressed DNAJ class-III (DNAJC) 
members (DNAJC5/CSPα, DNAJC6/auxilin, DNAJC12/HSP40, DNAJC13/RME-8 and DNAJC26/GAK) 
have been implicated in parkinsonism, although with disparate synaptic-endosomal properties. Here, we 
examine glutamatergic and dopaminergic michinery and kinetics in Dnajc13 p.N855S knock-in (DKI or 
Het) mice, as well as underlying molecular mechanisms and downstream effects of observed changes in 
relation to the onset and progression of PD. 
Methods: Animal behaviour, immunohistochemistry, fast-scan cyclic voltammetry, patch-clamp 
electrophysiology recording, high performance liquid chromatography, western blotting, ELISA, cell 
culturing, immunocytochemistry, transfections, laser-scanning confocal microscopy, electron microscopy, 
synaptosome isolation. 
Results: We show Dnajc13 p.N855S knock-in (DKI or Het) mice exhibit significant reductions in vesicular 
glutamate transporter 1 and altered response to a prolonged repetitive stimulation train, but with normal 
basal excitatory signaling and dopamine (DA) machinery and release/reuptake kinetics. Further, synaptic 
vesicle organization and content are presented. 
Conclusions: We show Dnajc13 p.N855S knock-in mice exhibit significant alterations to synaptic 
homeostatic and signaling mechanisms, thereby supporting the assignment of this mutation as disease 
causing in humans.
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Aims: We have studied the platelet miRNome in dementia with Lewy bodies (DLB) compared to controls 
and found a biosignature of diminished miRNAs. As consequent alterations in the platelet transcriptome 
can be expected, we analyzed it in DLB, Parkinson disease (PD), as another synucleinopathy, and 
isolated REM sleep behaviour disorder (IRBD), which is considered a prodromal stage of 
synucleinopathies. Thus, we aimed to identify the earliest changes associated with the development of 
synucleinopathies, and changes resulting in the phenoconversion to either DLB or PD. 
Methods: Platelets were obtained from patients diagnosed with IRBD, PD or DLB (n=12, each) and 14 
control individuals (CTRLs). Total platelet-RNA samples were pooled pairwise. Libraries were prepared 
using Illumina Stranded Total-RNA Prep-kit and sequenced with a NovaSeq-6000 (Illumina). RNA 
expression was analyzed using DESeq2-package in R (version 4.3.0), comparing DLB, PD and IRBD with 
CTRLs, and DLB and PD with IRBD. Pathway analysis was performed with String. 
Results: Compared to CTRLs, 4206 genes were expressed differentially in IRBD, 24 in PD and 5970 in 
DLB platelets. Whereas 1241 of these genes were specifically deregulated in IRBD, 2950 genes were 
similarly expressed in IRBD and DLB, and 14 genes in IRBD and PD. Only 3 genes were deregulated in 
all three, IRBD, DLB and PD. Pathway analyses revealed that the most deregulated genes in IRBD were 
related with immune response. Comparing with IRBD, 137 genes differentially expressed in DLB were 
mainly associated with the ribosome pathway, and 1064 genes differentially expressed in PD with 
mitochondrial function. 
Conclusions: Altered immune response in IRBD could be an early change during the development of 
synucleinopathies. Subsequent phenoconversion could be driven by ribosomal dysfunction in DLB and to 
by mitochondrial dysfunction in PD.
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Aims: In mice overexpressing α -Synuclein (SNCA), cortical synapse loss is already evident at 3 months 
of age, long before the onset of motor symptoms and coinciding with translational dysfunction at the 
synapse. We aimed to explore the regulatory networks leading up to this phenomenon. 
Methods: RNA- and micro-RNA-sequencing were used to characterize the transcriptome and regulome 
at the onset of SNCA-mediated synaptic loss. Human iPSCs of an α-Synuclein triplication line (AST) and 
its CRISPR-corrected isogenic equivalent (CAS) were differentiated to cerebral organoids as well as 
neurons and subjected to immunohistochemical assays, gene expression assays and translatome 
sequencing. Genetic manipulation of miRNA levels was performed by administration of anti-miRs and 
miRNA mimics. Micro-RNA target genes were identified by pulldown assays. 
Results: The miRNA 183/96/192 cluster was significantly upregulated during the onset of SNCA-
dependent synaptic loss, while glutamatergic synaptic markers were downregulated during this phase. 
Human cerebral organoids as well as iPSC-derived neurons recapitulated this phenotype. miRNA-
183/96/182 target genes revealed a strong enrichment for intracellular membrane-bound organelles as 
well as synaptic gene ontology terms. 
Conclusions: We uncovered a role for the miRNA-183/96/182 cluster in early synaptic loss during the 
pathogenesis of α -Synucleinopathies. Experiments on iPSC-derived cerebral organoids and neurons 
demonstrate this process to be conserved among humans. We hypothesize that elevated levels of 
miRNA 183/96/182 decrease local protein synthesis at the synapse, ultimately resulting in synapse loss. 
Further experiments are being performed to investigate whether this is a direct or indirect effect.
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Aims: NF-kB transcription factors family is a transcriptional regulator of inflammation that contributes to 
pathological processes associated with neurodegeneration. We previously reported that NF-κB/c-Rel 
deficient mice develop a late-onset parkinsonism. Recently, we demonstrated that post-mortem brain and 
peripheral blood mononuclear cells (PBMCs) of PD patients displayed a significant reduction of NF-kB/c-
Rel DNA-binding activity when compared with age-matched healthy controls (HC) ones, although no 
differences in NF-kB/c-Rel protein level were observed. NF-kB/c-Rel DNA-binding activity has been 
shown to depend on post-translational modifications (PTMs) such as O-linked-β-N-acetylglucosamine (O-
GlcNAc), a nutrient-sensing PTM. Interestingly, altered O-GlcNAc glycosylation (O-GlcNAcylation) has 
been found in multiple neurodegeneration-related pathway. 
Methods: PBMCs from PD patients and HC were isolated from blood samples drawn in both fasting and 
postprandial conditions and NF-kB/c-Rel activity was assessed in protein extracts by customized DNA-
based ELISA. The extent of total protein and NF-kB/c-Rel-specific O-GlcNAcylation was evaluated by 
western blot and co-immunoprecipitation assays, respectively. The impact of O-GlcNAcylation on NF-
kB/c-Rel activity was assessed in vitro on primary culture of PBMCs from selected PD and HC subjects 
stimulated with high glucose concentration. Finally, O-GlcNAc transferase (OGT) and hydrolase (OGA) 
mRNA levels were analysed by RT-qPCR. 
Results: NF-kB/c-Rel DNA-binding in PBMCs is enhanced after food intake in HC but not in PD subjects, 
while only stimulated HC PBMCs displayed an increase in NF-kB/c-Rel DNA-binding activity when 
compared with not stimulated ones. Fresh and cultured PBMCs from PD patients were characterized by 
lower levels of total protein and NF-kB/c-Rel-specific O-GlcNAcylation, while higher mRNA expression of 
OGT and OGA highlights a dysregulated O-GlcNAcylation. 
Conclusions: Taken together, these data suggest that NF-kB/c-Rel dysregulation is involved in the 
pathophysiology of PD, whereas an altered O-GlcNAcylation state could explain the defect in NF-kB/c-Rel 
DNA-binding activity.



 
Shift 1 - 0425 

FICD-MEDIATED AMPYLATION MODULATES ALPHA-SYNUCLEIN PATHOLOGY: NOVEL 
INSIGHTS INTO PARKINSON´S DISEASE MECHANISM 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.M. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: PROTEIN AGGREGATION, MISFOLDING, CHAPERONES 

Aron Koller1, Laura Hoffmann2, Martin Weidenfeller3, Alexandra Bluhm4, Tobias Becker2, Verena 
Schmitt3, Maike Hartlage-Rübsamen4, Steffen Roßner4, Friederike Zunke3, Stephan Von Hörsten5, Jürgen 
Winkler3, Pavel Kielkowski2, Wei Xiang3 
1University Hospital Erlangen, Department Of Molecular Neurology, Erlangen, Germany, 2LMU Munich, 
Institute Of Chemical Epigenetics Munich (icem), Munich, Germany, 3University Hospital Erlangen, 
Molecular Neurology, Erlangen, Germany, 4University of Leipzig, Paul Flechsig Institute For Brain 
Research, Leipzig, Germany, 5University Hospital Erlangen, Department Of Experimental Therapy And 
Preclinical Experimental Animal Center, Erlangen, Germany 

Aims: FICD, the predominant human AMP transferase, is implicated in neuronal integrity targeting key 
proteins of the lysosome and endoplasmic reticulum (ER). However, the role of FICD-mediated 
AMPylation in neurodegeneration is unclear. Considering the crucial role of protein dyshomeostasis in 
Parkinson´s disease (PD), we explored the interplay between the FICD-AMPylation pathway and alpha-
synuclein (aSyn) pathology. 
Methods: To examine the pathological relevance of FICD, we analyzed human post-mortem PD brains, 
brains from transgenic PD rats expressing human aSyn (BAC-SNCA), and iPSC-derived dopaminergic 
(DA)-neurons from a PD patient with SNCA duplication (SNCADupl). For mechanistic insights, we 
employed H4 neuroglioma cells overexpressing aSyn and FICD variants, including the constitutively 
active FICD-E234G variant. To identify AMPylated proteins, we applied click chemistry-based mass 
spectrometry. 
Results: Analysis of human and rat brains unveiled a predominant FICD expression within DA-neurons in 
the substantia nigra (SN). Notably, in BAC-SNCA rats, FICD levels were decreased in the striatum and 
SN, but increased in the cortex. This distinct topographical difference suggests that FICD levels are 
particularly reduced in regions characterized by a severe neuronal and synaptic DA loss. Mass 
spectrometry-based AMPylation profiling revealed a remarkable increase in AMPylation within 
SNCADupl neurons when compared to isogenic neurons with corrected SNCA dosage. Notably, lysosomal 
and ER proteins were identified as especially susceptible targets to this modification. Mechanistically, 
AMPylation of lysosomal cathepsins, key enzymes for aSyn degradation, was associated with reduced 
peptidase activity in H4 cells overexpressing both aSyn and FICD-E234G. Moreover, FICD-E234G 
overexpression increased levels of aSyn aggregation and apoptosis. 
Conclusions: Our findings provide mechanistic insights into the modulatory role of the FICD-AMPylation 
pathway in lysosomal and ER impairment, aSyn pathogenesis, and ultimately apoptosis, suggesting 
pathological significance of this pathway in PD.
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Aims: Chronic exposure to air pollution is a recognised risk-factor for both Alzheimer’s and Parkinson’s 
disease, however the role of the smallest airborne particles is poorly understood. The olfactory bulb is 
amongst the first brain regions affected by hallmark protein pathology in both disorders, whilst also being 
vulnerable to the deposition of inhaled metal-rich particulates. The objective of this work was to better 
characterise nanoscale metal distributions in human olfactory bulb. 
Methods: In situ characterisation of nanoscale metal deposits with relation to the surrounding biological 
milieu requires a unique combination of spatial resolution, sensitivity, and specificity, crucially without 
disrupting the native tissue chemistry. Synchrotron x-ray spectromicroscopy was used for this purpose. 
Post-mortem fresh-frozen olfactory bulb tissue from two Parkinson’s disease, one Alzheimer’s disease 
and one neurologically healthy control case were resin embedded, microtome-sectioned and examined 
using nanoscale x-ray fluorescence (XRF) and scanning transmission x-ray microscopy (STXM) at 
Diamond Light source beamlines I14 and I08, respectively. Careful measures were taken to prevent metal 
contamination, avoiding any metal contact with tissue during sample preparation. 
Results: Multi-element XRF maps revealed evidence of titanium- and chromium-rich sub-micron sized 
deposits in all four cases studied, as well as nanoscale deposits of iron, nickel, copper, and manganese. 
STXM analysis revealed iron-rich deposits consistent with the iron oxide mineral maghemite in one 
Parkinson’s case, with additional magnetic characterisation required to confirm iron speciation. 
Conclusions: Findings from this work raise intriguing questions regarding the origin of observed metal-
rich deposits, particularly for titanium which has no recognized biochemical function, suggesting an 
environmental origin. Ongoing investigation using advanced chemical imaging techniques will advance 
crucial understanding of the biochemical environment in human olfactory bulb, with relevance to 
burgeoning associations between neurodegeneration and air pollution.
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Aims: Multiple system atrophy (MSA) is a primary oligodendroglial synucleinopathy, characterized by 
pronounced iron deposition in the early-affected subcortical nuclei. Due to the complex involvement of 
iron in compounding neurodegenerative pathways, the exact role of iron in MSA pathogenesis is yet 
undefined. For elucidation, evaluation of iron deposition at the cellular level is critically needed, especially 
in relation to α-synuclein cytopathology. 
Methods: Using a unique histology method which combines iron staining with immunohistochemistry, we 
performed the first cellular characterization of subcortical iron deposition in post-mortem human MSA 
brains (α-synuclein-affected and -unaffected neurons, oligodendrocytes, astroglia, and microglia), 
distinctly in MSA-parkinsonian (MSA-P) and cerebellar (MSA-C) subtypes. We examined mRNA 
expression changes in key iron- and closely related oxygen-homeostatic genes for insight into underlying 
mechanisms. 
Results: MSA-P and MSA-C showed distinct regional patterns of subcortical iron deposition. We 
identified microglia as key iron-accumulating cell population in MSA-affected brains, which was more 
distinct in MSA-P. MSA-C showed relatively heterogenous deposition which astroglia showed greater or 
similar accumulation. Notably, iron deposition was also observed outside cellular bodies and cellular iron 
deposition minimally associated with α-synuclein cytopathology. Hierarchal cluster analysis revealed 
pattern of cellular vulnerability to iron accumulation, rather than of α-synuclein pathology load in the 
subtype-related systems, to distinguish MSA subtypes. Our gene expression analysis further highlighted 
dysregulation of oxygen homeostasis in the same regions. 
Conclusions: Our study reveals cellular vulnerability pattern to iron deposition as a novel 
pathophysiological feature that distinguishes MSA subtypes, further reinforcing the involvement of iron 
dysregulation in disease progression at subtype-specific levels. Our findings support the role of iron 
dysregulation as an early affecter of disease pathology rather than consequent of synuclein pathology. 
We inform iron chelation therapies at the disease and cellular-specific levels.
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Aims: The carotid bodies (CBs) were recently described as metabolic sensors. While in type-2 diabetes 
mellitus (T2D), this organ is hyperactive, its ablation was demonstrated to lessen T2D outcomes. Knowing 
the association between T2D and neurodegenerative diseases, we aim to investigate if blocking CBs 
activity via resection of the carotid sinus nerve (CSN), its sensitive nerve, can prevent neurodegenerative 
outcomes induced by dysmetabolism in a prediabetic rat model. 
Methods: Male Wistar rats aged three months were fed a normal-chow (NC) or a high-fat high-sucrose 
diet (HFHSu) for 15 weeks, followed by random assignment to CSN resection or sham surgery. After 22 
weeks, proteins from the frontal cortex and hippocampus were analysed using Western blot to assess 
insulin resistance, neurodegeneration, inflammation, and synaptic markers. 
Results: HFHSu diet promoted a decrease in Insulin receptor (IR) and Protein kinase B (AKT) levels in 
the cortex. In the prefrontal cortex, HFHSu animals exhibit a significant increase in the levels of the 
glutamate receptor, N-methyl-D-aspartate (NMDA) receptor 2, alpha-synuclein (αSyn), and β-Amyloid 
precursor protein (APP). Interestingly, in HFHSu-CSN resected animals, the increase of NMDA2, αSyn 
and APP was ameliorated. 
Conclusions: Our findings suggest that HFHSu contributes to a brain insulin-resistance phenotype and 
to the accumulation of αSyn and APP, which are proteins associated with neurodegenerative diseases 
such as Parkinson’s and Alzheimer’s. Significantly, CSN ablation can reduce the levels of αSyn and APP, 
thus suggesting that the CBs can be therapeutic targets for mitigating neurodegenerative outcomes 
induced by dysmetabolic conditions. We consider exploring the underlying molecular mechanisms 
connecting CBs and neurodegeneration essential. Moreover, we aim to evaluate the long-term outcomes 
and the potential therapeutic interventions stemming from CB modulation.
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Aims: Polyphenols, abundant in fruits and vegetables, have emerged as pleiotropic compounds against 
PD. We identified gut-derived polyphenol metabolites (PMs) as abundant in the bloodstream [1], capable 
of crossing the blood-brain barrier (BBB), protective against neurodegeneration and neuroinflammation 
[2], particularly in a 3D neuronal model [3]. However, PMs’ mechanisms in a comprehensive/translatable 
model of the full brain for Parkinson’s disease (PD) have never been explored. By taking advantage of a 
new microphysiological system (MPS) of a brain-on-a-chip, we will disclose PMs’ molecular potential 
against PD. 
Methods: The new two-compartment model will employ a dopaminergic insult applied into human brain 
microvascular endothelial cells (HBMEC), at the blood site, and dopaminergic neurons (LUHMES) [3], 
with astrocytes (HASTR/ci35) and microglia (HMC3), at the brain site. PMs (individually or as a mixture) 
will be infused from the blood site and alterations in the different cell types monitored. 
Results: Full system differentiation status will be unveiled. The response of brain cells to the 
dopaminergic neurotoxicant in the MPS will be disclosed. PMs/PMs mixture role in tackling PD-related 
hallmarks will be uncovered, including their benefits in BBB impairment, dopaminergic cell death, 
oxidative stress, neuroinflammation, cell crosstalk, and a-synuclein phosphorylation. 
Conclusions: In the end, we hope to provide physiologically relevant insights for the nutritional 
management of PD by unveiling PMs’ physiologic mode of action in an avant-gard cell model of the 
pathology, bypassing the need for animal experimentation. References: 1.Pimpão BrJNutr 2015; 
2.Figueira SciRep 2017; 3.Carecho MolNutrFoodRes 2022 Acknowledgments: to EU, for ERC - Grant 
No. 804229; to FCT, for financial support of R.C. (PD/BD/135492/2018), D.M. (2021.05505.BD), I.F. 
(2022.00151.CEECIND) through PeX – 2022.02127.PTDC (PERCEPT) and through the R&D unit 
iNOVA4Health (LISBOA-01-0145-FEDER-007344; UIDB/04462/2020), and LS4FUTURE Associated 
Laboratory (LA/P/0087/2020).
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Aims: Assess long term trends in wearable data to characterize symptom progression. 
Methods: In 900+ subjects with Parkinson’s disease with wearable data, we assessed long term trends in 
tremor, dyskinesia, gait, vitals, and sleep. For metrics with high daily variability, such as tremor and 
dyskinesia, we used windowing functions and statistical aggregation to assess changes across time. We 
applied an algorithm to identify statistical changes in metric trajectory, which we compared against known 
therapeutic interventions such as medication changes or deep brain stimulation programming updates. 
Further, we applied a normative modeling approach to identify patient-specific deviations in the 
progression rate of different symptoms. In a subcohort with data prior to disease diagnosis, we explored 
wearable data trends during the prodromal period. 
Results: We found highly variable trends across subjects, including instances of worsening symptoms 
and improving symptoms. In patients with worsening trends, increases in double support time and 
decreases in walking speed and step length were observed. Longitudinal tracking of sleep metrics 
showed that decreasing sleep time was also associated with increases in sleep fragmentation. Normative 
modeling provides a structure to help distinguish between the effects of clinical interventions and 
symptom progression across multiple modalities. 
Conclusions: Worsening symptoms can be identified and characterized with wearable devices, reflecting 
inadequate therapeutic maintenance and/or worsening disease. Conversely, subjects with improved 
metrics may indicate good symptom management. Data-driven approaches for assessing longitudinal 
symptom change and how individual patients deviate from one another in progression patterns may yield 
insights on disease progression phenotypes.
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Aims: This study aimed to establish the Gut-Brain model of Parkinson's disease by inducing α-synuclein 
pathology and microbiome changes in the gut by intracolonic gavage of rotenone for 6 weeks. 
Methods: C57B6 mice were treated with rotenone (30 mg/kg, 100-150ul) or vehicle (4 % carboxymethyl 
cellulose) by intracolonic gavage every day for 6 weeks. Fecal samples were collected before, 
immediately after, and 28 weeks after rotenone or vehicle administrations. 28 weeks after rotenone or 
vehicle injection, a rotarod test was carried out. All mice were sacrificed the next day, and the proximal 
colon and brain were extracted for the analysis of α-synuclein pathology, gut inflammation, and 
neurodegeneration. Fecal microbiomes were analyzed using 16S rRNA sequencing. 
Results: We observed that intracolonic administration of rotenone induced impaired intestinal barrier and 
gut inflammation. α-synuclein expression and pS129 were increased in the gut mucosal layer and 
myenteric plexus, respectively, right after 6 weeks of rotenone administration and remained until 28 
weeks. α-synuclein aggregations were limited in the DMV region at 12 weeks after the last rotenone 
administration, but it was significantly increased in the SN after 28 weeks, which suggests that α-
synuclein pathology in the gut eventually leads to dopaminergic neuronal death in the SN. The motor 
deficit was observed in the rotenone-treated group. The changes in gut microbiome persist even 28 
weeks after rotenone administration. Firmicutes/Bacteroidetes ratio was significantly increased by 
rotenone and a negative correlation between Lactobacillus and the number of dopaminergic neurons was 
found. 
Conclusions: Our novel gut-brain PD model successfully demonstrates that α-synuclein pathology 
originated in the colon propagates to the brain, leading to dopaminergic neuronal loss in the SN, and 
dysbiosis of the gut microbiota might contribute to this process.
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Aims: A specific loss of dopaminergic neurons is a hallmark of Parkinson's disease (PD). Few studies 
have looked at changes in oligodendroglia, despite the fact that the majority of PD research to date has 
concentrated on neurons and, to some extent, glia. 
Methods: Here, we investigated the heterogeneity of oligodendrocytes from PD patients compared with 
those of control cases by analyzing single-nuclei transcriptomes. 
Results: These analyses revealed the presence of distinct oligodendrocyte populations in Parkinson's 
disease patients, indicating corresponding variations in molecular features such as inflammatory 
response activation, response to protein folding stress, and myelination abnormalities. In α-synuclein 
preformed fibril-injection mouse model of Parkinson's disease, we confirmed myelination defects and 
responses to protein folding stress. 
Conclusions: These findings imply that in Parkinson's disease, oligodendrocytes acquire disease-
associated characteristics and may contribute to the subsequent neurodegeneration.
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Aims: To verify the modeling approach using visual images for identification of gait freezing in 
Parkinson’s disease. 
Methods: The subjects of this study were each 30 PD patients with and without freezing of gait and 30 
healthy control subjects. Subjects patients performed the 360° turning tasks in an off state of medication. 
Position and acceleration time-series data were converted into new imaging and trained with a 
classification modeling approach using visual images (Convolutional Neural Network, CNN algorithm) 
technique. The performance of the three-group classification model was evaluated using accuracy. 
Results: The body segments with the highest performance in classifying freezers, non-freezers, and 
controls were the left elbow at 61%, right tibia at 60%, and right ankle at 60% in the image-based position 
time-series data when using the Recurrence Plot (Rec) algorithm and were the left upper arm at 60% and 
left knee at 60% when using the Gramian Angular Summation Field (GASF) algorithm. In addition, the left 
toe at 62% and right toe at 58% were found in the image-based acceleration time-series data when using 
the Rec algorithm. 
Conclusions: The time-series gait pattern was useful for identification of gait freezing during 
360o turning. And these results suggest uncoordinated gait pattern and troubled automatic movement of 
turning in freezers. Therefore, the CNN technique based on time-series gait data imaging might be used 
as an objective indicator and an effective research tool for revealing pathophysiology of gait freezing in 
PD patients.
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Aims: Parkinson’s disease (PD) clinical trials require careful planning to progress beyond Phase 2. Many 
in the PD community recognize the need for improvements in communication, education, funding, 
recruitment, and compliance, but the need to measure disease with optimized outcome is 
underappreciated. This work demonstrates how composite scores (CS) of re-weighted combinations of 
the MDS-UPDRS PART II items can better detect meaningful changes and increase success for 
efficacious disease-modifying treatments. 
Methods: This study analyzed Parkinson’s Progression Markers Initiative data in subjects with confirmed 
PD. Three cohorts were defined based on use of levodopa or dopamine agonists (lev/DA) and presence 
of motor complications: untreated, early-lev/DA (motor complications absent), and later-lev/DA with motor 
complications (≥25% time of waking day in OFF-state and/or dyskinesia assessed on MDS-UPDRS). 
Sensitivity of individual items to disease progression was assessed using partial least square regression. 
Selected items were weighted using model coefficients and summed to create the CS. CS 
responsiveness to change was assessed using a 2-year mean to standard deviation ratio (MSDR) for 
treated and 1-year for untreated (due to data limitations). 
Results: CS were generated for untreated (n=428), early-lev/DA (n=424), and later-lev/DA (n=536) 
cohorts separately. The three most responsive items (with their combined weights) were: turning in bed, 
getting out of bed/car/chair, tremor (45%); turning in bed, getting out of bed, and speech (56%); and 
turning in bed, speech, and handwriting (53%) respectively. The MSDRs increased from 0.5431 to 
0.5647, 0.4265 to 0.4994, and 0.3128 to 0.3849, respectively. Corresponding sample size decreases 
were ~7%, 27%, and 34%, reflecting powering improvements of ~3%, 11% and 13%. 
Conclusions: Endpoints derived from the three CS presented can measure clinically meaningful 
progression with greater sensitivity compared to existing tools.
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Aims: Recent studies indicate that adaptive immune system plays a role in neurodegenerative disorders, 
including Parkinson’s disease (PD), and T cells are emerging as potential mediators of this pathology. T 
cells are suggested to migrate into brain and play a crucial role in PD pathogenesis by mediating cell 
death and neuroinflammation. To study T cell migration mechanisms into central nervous system (CNS) 
and investigate spatial interactions of T cells and neurons we aim to develop a co-culture system of 
peripheral blood T cells and stem cell-derived human midbrain organoids (hMOs). Moreover, we 
compared T cell infiltration and impact on hMOs of PD patients and controls, hypothesizing that PD hMOs 
are more vulnerable to T cell migration and T cell driven effects. 
Methods: hMOs were differentiated from induced pluripotent stem cells derived from PD patients with α-
syn gene locus duplication and controls. hMOs were co-cultured with T cells or left untreated, and 
assessed for neuronal, immunological, cell migration and cell adhesion markers, and cell death. 
Results: We determined that T cell migrate into hMOs and localize in the proximity of MAP2-positive 
neurons. Indeed, neurons express lymphocytes adhesion molecules such as ICAM1 and VCAM1. 
Differential T cell migration into control and PD hMOs was demonstrated pointing to the relevance of T 
cells in PD pathogenesis. Moreover, T cell presence was shown to increase cell death within hMOs tissue 
and decrease MAP2 signal, suggesting that T cells cause neuronal cell loss. This pathology was 
enhanced in hMOs harboring PD phenotype. 
Conclusions: Our work suggests a novel 3D cell co-culture model as a promising tool to investigate 
peripheral immune cell impact on CNS and delineates the neurotoxic effect of T cells in PD pathology.
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Aims: Exposure to ambient fine particulate matter is considered a risk factor for neurodegenerative 
disorders such as Parkinson's disease and Alzheimer’s disease, but the mode of propagation to the brain 
and the biological response have not been fully elucidated. In this study, we investigate the nose-to-brain 
transport of exogenous microparticles using manganese contrast-enhanced MRI technique. 
Methods: (1) Manganese chloride (MnCl2), manganese oxide nanoparticles (MnO2), or solvent were 
intranasally administered to mice, and imaging was performed by manganese contrast enhanced MRI 
over time (N=6~7/group, 9.4 Tesla MRI). (2) MnO2 or solvent was repeatedly administered intranasally to 
the mice and imaging was performed in the same manner (N=6~8/group, 7 Tesla MRI). Statistical 
analysis was performed using Student’s t test. 
Results: (1) MnCl2-treated group showed significant signal changes in the olfactory bulb and pisiform 
cortex at 26 hours (p<0.01), and some signals in the pisiform cortex remained after 1 week (p<0.05); 
MnO2-treated group showed significant signal changes in the thalamus and substantia nigra at 26 hours, 
and midbrain signals remained after 1 week (p<0.05). (2) When MnO2 was repeatedly administered, 
signal changes were detected in deep brain regions includiing the amygdala, hippocampus, thalamus, 
and substantia nigra in addition to the olfactory bulb and pisiform cortex at 24 hours (p<0.01). Signals in 
the hippocampus and thalamus remained even after 2 weeks (p<0.01). 
Conclusions: The results suggest that insoluble exogenous microparticles may reach to the deep brain 
at an early stage, and accumulate at least for 2 weeks. Our result support that ambient fine particulate 
matter can be a risk for neurodegenerative disorders.
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Aims: Synucleinopathies, which include Parkinson’s disease and multiple systems atrophy, are a class of 
devastating neurodegenerative diseases characterized by the presence of alpha-synuclein (aSyn) rich 
aggregates in the brains of patients. Passive immunotherapy targeting these aggregates is an attractive 
disease-modifying strategy. Such an approach must not only demonstrate target selectivity towards aSyn 
aggregates, but also achieve appropriate brain exposure to have the desired therapeutic effect. 
Methods: SAR446159/ABL301 is a bispecific antibody composed of an aSyn-binding IgG and an 
engineered insulin-like growth factor receptor (IGF1R) binding moiety acting as a shuttle to transport an 
antibody across blood-brain barrier (BBB). We tested SAR446159 binding to various forms of aSyn to 
demonstrate selectivity for aggregates. Then, we used cell-based assays, a transgenic mouse model, and 
a preformed-fibril (PFF) induced synucleinopathy mouse model to demonstrate the efficacy of this 
molecule. 
Results: SAR446159 bound tightly to aSyn aggregates and prevented their uptake in vitro and seeding in 
vivo. In wild type (WT) mice injected in the striatum with aSyn PFFs, treatment with SAR446159 reduced 
aSyn pathology and lowered the severity of motor phenotypes. Additionally, in 9-month-old transgenic 
mice overexpressing aSyn, SAR446159 reduced pSer129 aSyn levels in the brain. The potent activity of 
this antibody was enabled by the engineered IGF1R binding moiety, which enhanced brain exposure by 
shuttling the antibody across the BBB, and by its high selectivity for aggregated conformers of aSyn over 
monomeric aSyn. Moreover, the IGF1R-binding shuttle enabled greater uptake into the endo-lysosomal 
trafficking pathway of neurons, potentially allowing this antibody to engage aSyn aggregates both 
intracellularly and extracellularly. 
Conclusions: The in vitro and in vivo properties of SAR446159 supported the clinical translation of this 
next-generation immunotherapeutic molecule. Phase I clinical trials were started in late 2022.
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Aims: Parkinson’s disease (PD) is a common neurodegenerative disorder associated with misfolding and 
aggregation of α-synuclein protein (α-syn). Recently, it has been strongly suggested that A53T mutated α-
syn represents the different phenotype of the PD model. However, it is still unclear how different effects of 
each period induced by A53T mutated α-syn involve neurodegeneration and whether targeting this 
pathway has therapeutic potential. 
Methods: A53T-α-syn overexpressed transgenic mice (line G2-3) is widely used as a PD animal model 
(Lee et al., 2002). Mice (7 mo, 12 mo A53T TG and littermate WT) were administrated with blebbistatin 
(BLEB, 10 mg/kg, i.p.) daily once for two weeks. Also, we developed the in vitro PD model, A53T 
overexpression in cultured cortical neuron by adeno associated viral vector system. We investigated how 
BLEB treatment influences transgenic mouse models by mediating molecular changes in cortex region 
using quantitative real-time polymerase chain reaction (qRT-PCR), western blot, immunohistochemical, 
and behavioral analysis. 
Results: We demonstrated that the treatment of BLEB, a non-muscle myosin II inhibitor, improves 
mitochondrial dysfunction and hyperlocomotion caused by A53T-α-syn in the in-vitro and in-vivo model. 
After α-syn overexpression, dynamin-related protein 1 (Drp1, mitochondrial fission marker) level 
significantly increased in PD model, whereas the elevated Drp1 level was suppressed in the BLEB co-
treated groups. Also, Similarly, peroxisome proliferator-activated receptor gamma coactivator 1-α (PGC1-
α, mitochondrial homeostasis marker) and sirtuin 1 (Sirt-1, mitochondrial homeostasis marker) levels 
significantly decreased in PD model, whereas the decreased levels were suppressed in the BLEB co-
treated groups. The behavioral showed hyperlocomotion in transgenic mice model was rescued by BLEB. 
Conclusions: Our study reveals that BLEB could play a role in alleviating the symptoms of PD in A53T 
PD model.
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Aims: Neuroinflammation and mitochondrial dysfunction with associated oxidative/endoplasmic reticulum 
(ER) stress work synergistically to accelerate Parkinson’s disease (PD) progression. Epoxyeicosatrienoic 
acids (EETs) are the endogenous mediators that stimulate the inflammation resolution pathway and 
attenuate mitochondrial stress and neurotoxicity. The EETs are, however, degraded rapidly by the soluble 
epoxide hydrolase (sEH) to inactive metabolite. Recent studies in PD patients confirm that sEH 
expression in the human brain increases in tandem with rising synuclein aggregates and correlates with a 
reduction in dopaminergic neurons. The animal studies also confirm that sEH plays crucial role in driving 
neurodegeneration in PD. Collectively, these data suggest sEH as an important target for 
pharmacological intervention in PD. We envisaged that a brain penetrating, oral sEH inhibitor could block 
neurodegeneration and arrest PD progression. The efficacy of NP-319 in alpha-synucleinopathy PD 
model will be presented as a potential breakthrough therapy for Parkinson’s disease. 
Methods: NP-319 was evaluated in alpha-synucleinopathy PD model in aged mice that reproduces 
neuropathological features of human PD (motor function defects, loss of dopaminergic neurons, a-syn 
aggregation). NP-319 was dosed (oral, q.d.) both in a preventive (starting day -1) and therapeutic setting 
(starting day +7) post stereotaxic injection of a-syn fibrils in the brain. The motor coordination was 
evaluated after 3-weeks while impact on neuroprotection, a-syn aggregation, and neuronal inflammation 
was evaluated at the sacrifice of animals after 4-weeks of NP-319 treatment. 
Results: NP-319 therapy given in a preventive or therapeutic setting fully rescues motor function 
(mobility, motor coordination and slips), shows complete protection of dopaminergic neurons, prevents a-
syn aggregation in the substantia nigra and blocks neuronal inflammation (microgliosis) and the 
mitochondrial dysfunction. 
Conclusions: NP-319 has potential to be the first disease-modifying therapy in Parkinson’s Disease
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Aims: Mutant forms of β-Glucocerebrosidase (GCase) found in Gaucher´s Disease, Parkinson’s Disease 
and Dementia with Lewy Bodies are less stable than wild-type (WT) GCase, which contributes to 
endoplasmic reticulum (ER) stress and lysosomal dysfunction due to ineffective trafficking. This leads to 
increased accumulation of lysosomal glucosylceramide and/or toxic α-synuclein aggregates. Therapeutics 
aimed at enhancing GCase trafficking and lysosomal activity are therefore of high relevance. 
Methods: To this end we have established a comprehensive panel of in vitro and cellular assays to 
evaluate direct target engagement of small molecules against GCase and their mechanism of action. The 
assays have been validated using literature tool compounds and implemented in multi-well format 
enabling simultaneous multiple compounds testing. 
Results: This platform includes assays to determine in vitro and cellular target engagement (e.g., X-ray 
Crystallography, Isothermal Titration Calorimetry, Cellular Thermal Shift Assay, Nano-Glo GCase-HiBiT 
assay), as well as assays to interrogate compound effects on GCase enzyme activity, protein stability, 
intracellular localisation and endogenous substrate levels in WT and mutant patient cell lines using a 
range of biochemical, high-content imaging and LC-MS methods. This has been applied to support 
fragment-based and structure-guided drug discovery against new potentially druggable sites on the 
protein surface. 
Conclusions: We have developed a platform that enables profiling of GCase small molecule modulators. 
The assays can be used to assess target engagement and investigate mechanism of action. Identifying 
compounds that improve GCase trafficking and function may lead to the development of novel 
therapeutics for neurodegenerative diseases.
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Aims: The objective of the current study was to characterize the novel dopamine D1/D2 agonist IRL1117 
in the 6-OHDA-lesioned rat model of Parkinson’s Disease. 
Methods: The methods employed in the current studies were a combination of tests assessing motor 
function (cylinder test for motor asymmetry and the induced rotations assay) and the standard AIMs test 
for assessing extent of treatment-induced dyskinesias. Both acute and chronic studies have been 
performed, with the longest study following a 16 days once-daily treatment protocol. 
Results: indicate that IRL1117 induces a long-lasting behavioral effect in the induced rotations assay 
(>12h) after a single oral dose, and that the restorative effect on motor function (as measured by the 
cylinder test) are maintained during chronic once-daily oral IRL1117 treatment for 16 days. In parallel, no 
or minimal induction of treatment-induced dyskinesias was observed during chronic treatment with 
IRL1117. Furthermore, when substituting L-DOPA with IRL1117 in rats with established L-DOPA induced 
dyskinesias, the dyskinesias were gradually diminished until largely absent while a functional motor 
response as measured by the cylinder test appears instead. Of note is also that these effects attained 
during chronic treatment with IRL1117 occur without the development of D1-related tachyphylaxis. 
Conclusions: In conclusion, the data show that chronic treatment of 6-OHDA-lesioned rats with IRL1117 
results in a robust effect on motor function without the simultaneous development of treatment-induced 
dyskinesias or the development of D1-mediated tachyphylaxis. Consequently, IRL1117 may constitute a 
novel chemical entity for once-daily treatment of the motor symptoms in Parkinson’s disease, providing 
robust efficacy without the development of treatment-induced dyskinesia.
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Aims: Dopamine mishandling has been a recognized feature of Parkinson’s disease (PD) since the 
1960s when decreased dopamine was observed in post-mortem PD brain tissue and it was discovered 
that L-DOPA supplementation rescued motor deficits. Our work suggests synergistic action between 
vesicular monoamine transporter 2 and synaptic vesicle glycoprotein 2C (SV2C) to regulate vesicular 
dopamine homeostasis. Several SNPs in SV2C have been implicated for PD including variants that 
modify differential responses of PD patients to L-DOPA. There is precedent for therapeutically targeting 
SV2 proteins demonstrated by the efficacy of the SV2A modulator Levetiracetam for epilepsy treatment. 
We believe a pharmacotherapeutic modulator of SV2C may improve motor symptoms for PD patients 
either as a monotherapy or by improving L-DOPA efficacy. We sought to use theoretical modeling 
approaches and functional assays of SV2C activity to identify and test putative SV2C-targeted 
pharmacotherapeutics. 
Methods: Induced-Fit docking (Schrödinger software) of small molecules against a reliable Alpha-Fold 
model of the full-length SV2C were used to evaluate interactions between SV2C and therapeutic 
compounds containing -racetam moieties. Compounds with high docking scores were tested in an in 
vitro plate-reader based assay utilizing a fluorescent dopamine analogue (FFN206) for effects on SV2C 
activity. 
Results: Functional assays identified inhibitory effects (-39%) of the -racetam compound Padsevonil on 
FFN206 uptake at high (e.g., 100μM) dose, although no effects were identified with Levetiracetam. 
Additional compounds identified by theoretical modeling were prioritized for analysis resulting in the 
identification of “compound 29,” which increased FFN206 uptake (+8%) at low (e.g., 0.001μM) dose. 
Conclusions: Theoretical modeling can be paired with functional assays to identify and test putative 
compounds for SV2C activity. Future studies will expand this catalogue of potential SV2C-modifying 
compounds for translation into in vivo models of PD.
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Aims: Mechanisms underlying graft-induced dyskinesia (GID), a potential side effect in individuals with 
Parkinson’s disease (PD) and striatal dopamine (DA) grafts, remain controversial. One potential genetic 
contribution to this therapeutic outcome is a common single nucleotide polymorphism (SNP), rs6265, 
found in the gene for brain-derived neurotrophic factor (BDNF), a SNP which results in decreased BDNF 
release. Using rs6265 knock-in rats, we previously demonstrated that homozygous rs6265 (Met/Met) 
parkinsonian rats engrafted with wild-type (WT; Val/Val) DA neurons uniquely developed GID. Based on 
the necessity of BDNF for DA neuron maturation, we hypothesize that decreased BDNF release in rs6265 
carriers impairs maturation and synaptogenesis of grafted DA neurons, leading to GID, and that infusion 
of exogenous BDNF will allow for graft maturation, normalization of graft-derived synaptic innervation, 
and GID prevention. 
Methods: Male parkinsonian Met/Met rats were transplanted with intrastriatal embryonic WT DA neurons. 
Infusion cannulas were stereotaxically inserted 3μm dorsal to grafted cells with a 28-day AlzetTM osmotic 
minipumps containing BDNF or vehicle phosphate buffered saline (PBS). Pumps were removed after four 
weeks. Levodopa-induced dyskinesia (LID) and GID severity were evaluated over 10 weeks post-
engraftment. 
Results: DA-grafted animals infused with PBS or BDNF exhibited significant amelioration of LID 
compared to non-grafted animals, demonstrating successful engraftment. Contrary to our hypothesis, 
BDNF infusion in grafted animals increased amphetamine- and levodopa-mediated GID behavior in 
Met/Met hosts. BDNF infusion also increased contralateral amphetamine-induced rotational behavior. 
Conclusions: Behavioral results are indicative of excess DA in the grafted striatum, a phenomenon 
reported in some grafted individuals with PD and GID. Histological and molecular analyses of graft 
neurochemical phenotypes are ongoing. These data highlight the necessity of careful therapeutic tailoring 
for optimization of clinical outcomes for individuals with PD.
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Aims: Parkinson’s disease (PD) trigger protein misfolding associated with accumulation of a-synuclein (a-
syn) aggregation and neurodegeneration. Rotenone (ROT), a mitochondrial complex I inhibitor, trigger 
protein aggregation in the pathogenesis of PD. Mesenchymal stem cells treating neurodegenerative 
diseases mainly attributed their beneficial effects from their secretome during differentiation mainly 
consist of extracellular vesicles, proteasomes, microRNA, and neurotropic factors. In this study, we 
examined the exosomes isolated from neurogenic differentiation of human adipose tissue-derived stem 
cells (NI-hADSC-Exo) against ROT-induced PD model in rats 
Methods: Male Sprague-Dawley rats (200-250 g; 8~9 weeks old) were obtained, Rotenone in a dose of 1 
mg/kg b.wt. daily for 28 d for induction of PD. NI-hADSC-Exo were suspended in PBS slowly injected into 
the tail vein at 500 mg/kg b.wt. at days 15, 18, 21, 24, and 27. At end of the experimental period, rats 
were sacrificed by terminal anesthesia and transcranially perfused, brains were rapidly removed, midbrain 
and striatum were located, and lysates were prepared for Western blotting. Whole brains were used for 
immunohistochemistry. 
Results: The results obtained in the present study revealed that ROT toxicity significantly reduced 
tyrosine hydroxylase expression in midbrain and striatum regions. ROT also increased the phospho-
Ser129-a-syn in Triton X-100-soluble and -insoluble cell lysate fractions from midbrain and stratum 
subregions along with increased total a-syn except in midbrain Triton X-100-insolbule fraction. However, 
NI-hADSC-Exo induced increase in TH expression and TH-positive cells also reduced the phospho-
Ser129-a-syn in Triton X-100-soluble and -insoluble cell lysate fractions from midbrain and stratum. 
Conclusions: These results suggest that NI-hADSC-Exo involved in improving neurological functions in 
rats, thus, may presents critical insight in future studies on PD and other neurodegenerative disorders.
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Aims: Microglia are key players in neuroinflammation linked to neurodegenerative diseases such as AD 
and PD. Several studies suggest that pharmacological blockade of Kv1.3 in rodent microglia reduces 
neuroinflammation and enhances neuroprotection, indicating its potential as a novel therapeutic 
approach. A lack of selective, small molecule Kv1.3 blockers with CNS exposure has however prevented 
the study of Kv1.3 in the context of neuroinflammation in vivo so far. We present here the effect of a 
potent, selective brain penetrant Kv1.3 blocker on T cells and microglia in the context of inflammatory 
stimulation in vitro and in vivo. 
Methods: Selectivity of compounds was determined by patch-clamp electrophysiology in heterologous 
cells. Compounds were tested in the context of disease pathology relevant inflammatory stimuli in vitro in 
human PBMC derived T cells and hIPSC derived microglia and in vivo in human microglia xenografted 
into mice and wildtype rodent models challenged with pro-inflammatory stimuli both centrally and 
peripherally. Assessment of cytokine release and gene expression analyses by qPCR and/or RNA-seq 
were performed on T cells and microglia. 
Results: We identified small molecules with low double-digit nanomolar potency for Kv1.3, high selectivity 
against other Kv1 family members, and excellent brain pharmacokinetics. These compounds exert anti-
inflammatory effects both on human T cells and microglia in vitro and in vivo across several different pro-
inflammatory stimuli. Transcriptional analyses from xenografted hIPSC microglia showed that Kv1.3 
blockade in vivo normalized a pro-inflammatory gene signature. 
Conclusions: These results support Kv1.3 as a novel drug target for the treatment of brain disorders with 
prominent neuroinflammation. Kv1.3 blockade impacts both T cells and microglia, suggesting synergistic 
effects in the context of neurodegenerative disorders accompanied by peripheral and central 
inflammation.
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Aims: With ongoing effort to test and optimize anti-amyloid monoclonal antibodies, the evidence of a 
significant improvement in cognitive outcome measures without any major side effect concerns is rather 
limited. We have been studying a novel AD target synaptojanin 1 (synj1), a brain-specific phosphoinositol 
bisphosphate (PIP2)-degrading enzyme that modulates lipid homeostasis and endo-lysosomal function. 
Evidence suggests by reducing synj1, multiple disease processes can be modulated at once. 
Methods: We identified an FDA-approved drug, nimodipine that reduces synj1 protein expression. 
Nimodipine has proven human safety profiles with excellent pharmacokinetic (PK) properties and blood-
brain barrier (BBB) penetrability as a starting point for drug discovery. On the other hand, nimodipine 
manifested some short-term benefits but failed to show any sustained cognitive benefits with chronic 
treatments in AD mouse models in vivo. We then developed nimodipine structural analogs using 
medicinal chemistry approaches to potentiate its synj1-lowering effects (on-target effects) and reduce its 
calcium channel activity (off-target effects), which resulted in the discovery of two promising synj1-

lowering compounds, Cpd#9 and Cpd#6 as lead candidates.  
Results: Two nimodipine derivatives (Cpd#9 and Cpd#6) showed superior beneficial effects in vitro and 
improved oral bioavailability in vivo. More importantly, both lead compounds manifested a sustained in 
vivo efficacy of cognitive improvement after chronic oral administration in familial and sporadic AD mouse 
models. Single-cell RNA-sequencing (scRNA-seq) analysis identified brain cell type-specific changes in 
microglial signature, reversing disease-related microglial signatures observed in AD human and mouse 

brains.  
Conclusions: In summary, we describe key findings of two novel disease modifying small molecules 
targeting the brain PIP2-synj1 pathway that could prevent and slow down cognitive decline in AD mouse 
models. The mechanisms of action involve changes in microglial signature and modulation of neuro-
inflammation.
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Aims: Neuron-glia interactions and neuroinflammation may be dysfunctional in neurodevelopmental and 
neurodegenerative disorders. Complex cell biology in vitro models for investigating such interactions for 
drug discovery are lacking. We therefore set out to establish high-capacity, high-quality in vitro assays 
using rodent primary cortical cultures, consisting of neurons and astrocytes with human iPSC-derived 
(hiPSC) microglia. Our novel assays will investigate neuronal function and cell health and are promising 
tools for the testing of molecules with the potential to modulate neuroinflammation. 
Methods: Chimeric cultures of rodent primary cortical cultures and hiPSC microglia were generated in 
384 well-format. After 10-14 days, cell cultures were treated with LPS at different concentrations and 
timepoints. 1-5 days after LPS addition, neuronal, astrocytic and microglial morphology and TNF-alpha 
release was quantified. Further, optical electrophysiology was used to investigate effects on neuronal 
network activity. 
Results: The chimeric model resulted in well-integrated hiPSC microglia, with morphology resembling 
homeostatic microglia, as well as healthy neurons and astrocytes. Addition of LPS resulted in a clear shift 
of hiPSC microglia to an amoeboid morphology as quantified by HCA, an increased TNF-alpha secretion 
and an increased electric field stimulation-evoked response. Changes in microglia were aligned with an 
activated pro-inflammatory status. 
Conclusions: The results indicate that it is possible to generate biologically relevant neuroinflammation 
models for drug discovery, where both morphological and functional phenotypes such as cytokine release 
and neuronal network activity can be investigated for the functional profiling of molecules developed for 
clinical use.
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Aims: The neurodegenerative diseases of Parkinson’s and Alzheimer’s result from the aggregation of the 
proteins a-synuclein (a-syn) and tau and the multiplication of these aggregates in the central nervous 
system. These diseases are currently incurable, partially because diagnosed after the irreversible loss of 
neuronal populations. The late diagnosis of these diseases also hinders the development of effective 
therapeutic tools to stop or slow down their progression. Designing ligands of these biomarkers is 
challenging, because both proteins are able to adopt several misfolding behaviour resulting in different 
polymorphs of each protein aggregate. Thus, such ligands need to be selective from a protein to another, 
and specific from one polymorph to another. Our project aims to design new ligands to bind these 
pathological biomarkers with diagnostic potential, but also therapeutic potential based on structures we 
solved at atomic scale and surfaces of the pathological aggregates of a-Syn and tau previously identified 
by our group. 
Methods: To design new interesting scaffolds two approaches were investigated in parallel, guided by 
bioinformatic analysis in collaboration with the Institut Pasteur. First, we established a map of the pockets 
available for binding at the surfaces of each polymorph to better understand whether there are some 
common features to avoid or distinct cavities that would be promising for ligandability. 
Results: We then projected these information into a “pocketome”, which maps the similarity between 
pockets. In parallel, we performed a “scaffold hopping” virtual screen onto preselected known ligands for 
a-Syn and tau to obtain new scaffolds based on 3D similarity and electrostatic properties. 
Conclusions: The promising data obtained through these in silico studies will lead to the synthesis of the 
candidates and their in vitro and in vivo evaluation.
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Aims: Parkinson ́s disease is a neurodegenerative disorder, mainly characterized by the specific 
degeneration of nigrostriatal dopaminergic neurons in the substantia nigra pars compacta. So far no 
causal treatment option exists and therapy is primarily symptomatic. However, several attempts are 
realized utilizing in situ direct cellular reprogramming of somatic cells, like fibroblast or astrocytes, to 
generate dopaminergic neurons as a curative option. The efficiencies of generating functional 
dopaminergic neurons were not satisfying so far and it was found that one limitation during 
reprogramming is induced cell death via apoptosis and ferroptosis. So this work focuses on reducing cell 
death via apoptosis and ferroptosis in combination with multiplexed in vitro and in vivo activation of 
transcription factors to reprogram astrocytes into dopaminergic neurons. 
Methods: This is achieved by using a CRISPR/Cas9 activator system to upregulate the transcription 
factors Ascl1, Lmx1a, Nr4a2 or Ascl1, miR124, miR9, Pitx3, Foxa2 to facilitate the reprogramming and 
additionally the transcription factors Mcl1 and Bcl2 as well as Gpx4 and Fsp1 to inhibit apoptosis and 
ferroptosis respectively. 
Results: In this ongoing project an improved upregulation of transcription factors used for reprogramming 
was achieved. Using CRISPRa a sufficient upregulation of transcription factors inhibiting apoptosis and 
ferroptosis could be established on RNA as well as on protein level. It could be shown that Gpx4 and 
Fsp1 increase cell viability upon Ferroptosis induction. The beneficial effect of the increased cell viability 
on direct reprogramming is being analyzed. 
Conclusions: Inhibiting Apoptosis and Ferroptosis during direct cellular reprogramming is a suitable 
method to increase the reprogramming efficiency of astrocytes to dopaminergic neurons. Ongoing in 
vivo experiments are investigating the effect of this reprogramming in a Parkinson´s Disease mouse 
model.
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Aims: Potential strategies to develop new treatments for Parkinson`s disease (PD) target specific, 
disease-associated proteins like alpha-Synuclein (aSyn). A promising new approach to lower aSyn 
protein levels is the therapeutic use of small RNAs. Efficient delivery of small RNA is challenging due to 
their instability and the need to bypass the blood-brain barrier. Therefore, we developed a nanoparticle-
based approach for intranasal delivery of small RNAs, opening this gene therapy strategy to broad clinical 
application. 
Methods: In this project, seven different polymeric nanoparticles (NPs) were tested in vitro for their ability 
to penetrate neuronal cells. Differentiated SH-SY5Y neuroblastoma cells were incubated with NPs loaded 
with fluorescent-labeled control RNA and evaluated by confocal microscopy. Furthermore, we 
administered different control RNA-NPs intranasally to aSyn overexpressing (Thy1-aSyn) mice once daily 
on four consecutive days. For functional experiments, Thy1-aSyn mice received either nanoparticles 
loaded with small RNA targeting human SNCA mRNA (SNCA-NPs) or with control RNA intranasally. Mice 
were sacrificed and brains collected for immunohistochemical, western blot and qPCR analysis. 
Results: All tested NPs were able to penetrate SH-SY5Y neuroblastoma cells. Furthermore, all labeled 
NPs reached the brain after intranasal application. They distributed extensively across the brain and were 
detectable in different regions including the olfactory bulb, substantia nigra and prefrontal cortex. 
Quantitative evaluation revealed that cationic polymers reached the brain in the highest amount. Mice 
showed no overt adverse behavioral effects nor increased reactivated microglia. After only four days of 
intranasal administration, SNCA-NPs significantly reduced brain aSyn levels with a polymer-dependent 
efficacy. 
Conclusions: Non-invasive NP-mediated intranasal application of small RNA to aSyn overexpressing 
mice is able to reduce aSyn levels in the brain and could be a novel therapeutic approach to treat PD.
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Aims: TT-P34 is a novel cyclic peptide drug which has been developed by Teitur Trophics, a biotech 
company based I Aarhus, Denmark. The peptide induces mitochondrial and lysosomal biogenesis 
through upregulation of master regulators PGC1a and TFEB. It is well established that α-synuclein 
aggregation and propagation leads to dysfunction of both mitochondria and the lysosomal autophagy 
system (LAS), resulting in axonal degeneration and neuronal death. Here, we assessed the therapeutic 
efficacy of TT-P34 as a first-in-class peptide in Parkinson’s Disease. The aim was to investigate the 
potential of TT-P34 to protect against dopaminergic cell loss and reduce pathological α-synuclein 
inclusions as a result of restoring the affected mitochondrial and lysosomal pathways mitochondrial. 
Methods: The peptide was evaluated in two different rodent models; 1) the MPTP mouse model and in 2) 
a brain-initiated Parkinson's disease rat model using recombinant alpha-synuclein fibrils injected 
unilaterally into the amygdala of aged (14 months old) rats. 
Results: In the MPTP mouse model, once-daily administration of TT-P34 significantly increased 
locomotor activity in the open field test in a dose-dependent manner as well as completely rescued grip 
strength. These behavioral improvements were accompanied with significant rescue of TH+ neurons in 
substantia nigra pars compacta area (SNc). Once daily treatment with TT-P34 (0.2mg/kg) of the PFF-rat 
model led to a 75% reduction of α-synuclein inclusions and dramatic increase in TH+ neurons in SNc. 
Conclusions: By driving gene transcription of key regulators, PGC1a and TFEB, in neuronal health TT-
P34 offers a unique approach to target multiple affected cellular pathways in Parkinson’s. Taken together, 
this validates the therapeutic efficacy of TT-P34 as a novel and first-in-class drug for Parkinson’s Disease 
and other neurodegenerative diseases.
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Aims: Deficits in adult hippocampal neurogenesis (AHN) is a common feature of depression and 
Parkinson’s Disease (PD). Indeed, depressive disturbances occur in 40–50% of patients with PD, 
influencing many clinical aspects of the disease. Adult-born hippocampal cells showed abnormal 
morphological development and altered differentiation markers’ expression, exhibiting singular AHN 
signatures in PD patients. Additionally, the number of proliferating cells in the subventricular zone and 
dentate gyrus (DG) was reduced in PD patients and mice models. Since both regions comprise 
dopaminergic innervation and inputs from the nigrostriatal areas, it has been hypothesized that 
dopaminergic system may exert some control over or under cytogenic brain regions, representing a 
promising therapeutic target for depression in PD patients. 
Methods: Firstly, we used a transgenic rat (glial fibrillary acidic protein (GFAP)-thymidine kinase (TK)) to 
induce a PD model. Then, to determine the effect of cytogenic abrogation on a PD pre-clinical model, the 
antiviral drug ganciclovir was administrated for 18 days. Due to its interaction with TK and its impact on 
cell replication blockage, the TK-GFAP-TK animals exhibit reduced newborn cells in DG, oppositely to 
WT-GFAP-TK rats. Since non-motor symptoms play a key role in leading to severe disability, we 
characterized the anxiety/depressive-like behavior of the animals. 
Results: Analysis demonstrated that cytogenesis abrogation may potentiate the anxiety/depressive-like 
phenotype of PD rats, indicating that the modulation of neurogenesis may have a role in the functional 
performance of PD. 
Conclusions: Understanding the impact of the modulation of AHN and the role of non-motor 
symptomatology in PD may allow us to study early cellular/molecular and functional alterations promoted 
by age-related events. By following this, novel perspectives about new potential mechanisms and 
therapeutic targets could be opened for PD.
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GOLEXANOLONE, A GABAA RECEPTOR-MODULATING STEROID ANTAGONIST, IMPROVES 
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Aims: Enhanced GABAergic neurotransmission contributes to Parkinson’s disease (PD) pathogenesis 
and to some motor and non-motor symptoms. In animal models, GABA levels are increased in substantia 
nigra pars compacta, leading to reduced expression of tyrosine hydroxylase (TH) in neurons which 
contributes to the behavioural deficits. The aim was to evaluate whether treatment with golexanolone, a 
well-tolerated GABAA receptor-modulating steroid antagonist in clinical development, that reduces 
GABAA receptors activation and neuroinflammation, may improve some motor and non-motor deficits in a 
rat model of PD. 
Methods: We used the unilateral 6-OHDA rat model. Rats positive in the apomorphine-induced rotation 
test were included, together with sham-operated controls. Golexanolone treatment (50 mg/kg, daily, 
intragastric) started four weeks after surgery. Motor symptoms were assessed by motorater and CatWalk 
tests. The following non-motor behaviour was evaluated: fatigue (treadmill), anhedonia (sucrose 
preference test), anxiety (open field) and short-term memory (Y maze). Neuroinflammation and key 
proteins involved in PD pathogenesis were analyzed by immunohistochemistry and western blot 
Results: 6-OHDA rats showed impaired motor coordination and locomotor gait alterations measured by 
motorater and CatWalk tests. Golexanolone treatment improved motor coordination and reversed some 
of the locomotor gait alterations. Regarding non-motor deficits, 6-OHDA rats showed increased fatigue in 
the treadmill test, anxiety in the open field test, anhedonia in the sucrose preference test and impaired 
short-term memory in the Y maze. These alterations were reversed by golexanolone treatment. 
Golexanolone also reversed some neuroinflammation parameters. 
Conclusions: Golexanolone treatment may be useful to improve different symptoms that affect the 
patients’ quality of life: anxiety, depression, fatigue, some aspects of motor coordination and locomotor 
gait, and some cognitive alterations. These beneficial effects would be due to a reduction of GABAergic 
neurotransmission and neuroinflammation.
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AMANTADINE DIFFERENTIALLY EFFECTS STRIATAL DIRECT AND INDIRECT SPINY 
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Aims: Amantadine is a unique medication that improves both bradykinetic and dyskinetic movements, but 
its use is limited by serious side effects and its mechanism of action is unknown. The aim of this study 
is to determine Amantadine’s effects on striatal direct and indirect spiny projection neurons (dSPNs and 
iSPNs) in bradykinetic and dyskinetic states to gain insight into Amantadine's mechanism of action. This 
may be useful for the development of new, improved treatments for Parkinson's disease. 
Methods: We used two-photon calcium imaging to simultaneously record the firing activity of dSPNs and 
iSPNs in the dorsolateral striatum of mice as they ran on a wheel. We first recorded behavior and neural 
activity in the pre-lesion baseline state, then injected mice with 6-OHDA in the ipsilateral substantia nigra 
pars compacta (SNc) to induce unilateral dopamine depletion. We then recorded behavior and neural 
activity in dopamine depleted mice receiving the following intraperitoneal injections: Saline (vehicle 
control), Amantadine 60mg/kg, L-DOPA 10mg/kg, and L-DOPA 10mg/kg + Amantadine 60mg/kg. 
Results: In dopamine depleted mice, compared to Saline alone, Amantadine increased the maximum 
achieved running speed and mean dSPN calcium event rate per trial. Additionally, compared to L-DOPA 
10mg/kg alone, Amantadine (when given with L-DOPA 10mg/kg) reduced the percentage of time mice 
spent having dyskinetic movements and increased the mean iSPN calcium event rate per trial. 
Conclusions: Amantadine improves bradykinesia and increases dSPN activity in dopamine depleted 
mice. Amantadine also reduces dyskinesias and increases iSPN activity in dopamine depleted mice given 
high-dose L-DOPA. This data suggests that increasing iSPN activity may be a useful strategy for treating 
dyskinesias. This could be used to guide the development of selective, novel treatments for dyskinesias 
with better side effect profiles than Amantadine.
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Aims: To investigate the changes in quality of life (QoL), depression, and satisfaction of women with 
Parkinson’s disease (PD) following deep brain stimulation (DBS). 
Methods: This mixed-method case study involved the analysis and categorization of completed 
interviews with participants. Data were collected through questionnaires, individual in-depth interviews, 
and a review of electronic medical records. Patients were recruited between December 2019 and April 
2020 to gather qualitative data. Additionally, we analyzed quantitative data using the United Parkinson's 
Disease Rating Scale (UPDRS), Beck Depression Inventory (BDI), and the 39-item Parkinson's Disease 
Questionnaire (PDQ-39) both before and after DBS implantation. 
Results: Twelve women with PD who underwent DBS implantation participated in this study. The 
average age was 57.5±8.8 years with an average implantation period of DBS of 5.9±5.0 years. The 
patient’s baseline UPDRS part III significantly improved after the surgery (39.3±10.4 vs 
25.0±16.8; p=0.038). The axial symptoms (p=0.003) and off duration (p=0.008), and mean modified 
Hoehn and Yahr stage (p=0.017) significantly improved after DBS implantation. However, PDQ-39 scores 
(60.3±24.2 vs 56.9±22.7) and BDI scores (20.3±11.5 vs 17.1±7.7) before and after surgery were not 
significantly different (0.45<p<0.70). The reasons for subjective dissatisfaction included “stress due to 
external changes seen by others,” “pain at the implantation site,” “reduction in DBS implantation effect,” 
“economic burden of battery replacement surgery,” and “anxiety when DBS goes off.” 
Conclusions: This study found that female patients with PD did not exhibit significant difference in their 
self-reported quality of life (QoL) and levels of depression before and after the procedure, although they 
had improvement in motor symptoms after DBS surgery. These results underscore the importance for 
medical service providers to recognize and address patients' discomfort and concerns from a therapeutic 
perspective.
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Aims: Develop a peptide bioinspired in the natural form Fraternine, which presented promising effects for 
treating Parkinson. Fraternine presented neuroprotective effects and improvement in motor coordination, 
however, it is quickly degraded from blood serum. Consequently Fraternine-24 was developed looking to, 
improve motor coordination model, reduce the activation of the microglia and proinflammatory cytokines 
levels and decrease dopaminergic neurons depletion in the Substantia Nigra (SN). 
Methods: Therapeutic efficacy was evaluated using 6-OHDA toxin model, the peptide was delivered 
through a guide canula, the doses were 20, 10 and 5 μg/animal. The tests utilized were apomorphine-
induced rotational behavior test to assess the lesion and two Rotarod test for motor coordination. 
Neuronal depletion was assessed through counting TH-reactive cells and comparing the 6-OHDA-lesion 
side and the non-lesion side. Pro-inflammation rates were measured with capture enzyme-linked 
immunosorbent assay, accounting for TNF-α, IL-1β and IL-6. 
Results: Fraternine-24 did not present significant difference in the Rotarod tests in comparison to the 6-
OHDA group. The dose 20μg/animal was the only one to stay less time in the rotarod then the SHAM 
group suggesting neuromuscular toxicity. All doses had a lower number of rotations when compared to 
the L-DOPA group in the Apomorphine test. Furthermore, the highest dose showed significantly different 
from the 6-OHDA group. Dose 10μg/animal and 20μg/animal presented more dopaminergic neurons than 
6-OHDA group, having significant difference. 
Conclusions: Fraternine-24 exerted a potential neuroprotective and anti-inflammatory effect in the 6- 
OHDA-induced model of hemiparkinsonism. The dose of 20 μg/animal preserved dopaminergic neurons 
in the SN and reduced apomorphine-induced rotations. However, it did no effect motor coordination, and 
the higher dose was toxic possibly causing motor impairment. Toxicity is a challenged that requires 
further studies. This work was supported by FAPDF, CAPES and CNPq.
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Aims: Glial cell line-derived neurotrophic factor (GDNF) is a member of the TGF-beta superfamily of 
growth factors with neurotrophic activity on midbrain dopaminergic neurons and on motoneurons of the 
brainstem and spinal cord. Our group previously showed that GDNF administration can rescue 
dopaminergic cell loss in the 6-OHDA lesioned rat and that GDNF knockout mice are born without 
dopaminergic neurons. Patients with Parkinson’s disease (PD) have reduced levels of GDNF and are 
dependent on GDNF for dopaminergic neuronal survival. This led to the first clinical trials of infusion of 
GDNF into the putamen of patients with PD. A few years ago, two studies were published, showing 
modest clinical benefits of GDNF infusion in two different cohorts of patients. We now present data from 
two postmortem brains from patients who received intra-putaminal GDNF infusions over 20 years ago. 
Methods: Two patients who received unilateral GDNF infusions died from unrelated causes during the 
last few years. The brains were extracted, and anatomical regions were dissected and fixed according to 
the NIA-AA protocol for brain processing. The tissue was paraffin embedded and 5-micron sections were 
de-paraffinized and processed for immunohistochemistry, using antibodies directed against tyrosine 
hydroxylase (TH) and alpha-synuclein. The following brain regions were investigated: middle frontal 
gyrus, the head of the caudate nucleus, putamen/globus pallidus, and substantia nigra. 
Results: Preliminary studies support an increase in TH innervation in the putamen of the GDNF-infused 
hemisphere. In depth bilateral comparisons of innervation densities are currently ongoing. 
Conclusions: Preliminary data suggest that a 24-month infusion of GDNF gave rise to a long-lasting 
increased dopaminergic innervation in the ipsilateral putamen, suggesting that longer term infusions of 
GDNF may produce more sustained effects on damaged dopamine neurons.
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Aims: SINEUPs are a functional class of natural and synthetic antisense long non-coding RNAs that 
enhance the translation of partially overlapping sense mRNAs. Their activity depends on the combination 
of two domains: the overlapping region that dictates the specificity, and the embedded inverted SINEB2 
element that acts as the effector domain controlling the enhancement of mRNA translation (Carrieri et al., 
Nature 2012). By artificial engineering, synthetic SINEUPs can increase the translation of virtually any 
target gene of interest. We have previously developed active SINEUPs for the Glial cell-derived 
neurotrophic factor (GDNF), which is a well-established neurotrophic factor promoting the survival of 
dopaminergic (DA) neurons and a potential agent to halt neurodegeneration in Parkinson's disease (PD). 
Upon stereotaxic injection of AAV-SINEUP-GDNF, endogenous GDNF protein levels increased up to 3-
fold and ameliorated motor deficits and neurodegeneration of DA neurons in a PD neurochemical mouse 
model (Espinoza et al., Molecular Therapy 2020). Yet, several pieces of evidence suggest the need for 
additional SINEUPs targeting genes, which increased expression could be combined to efficiently protect 
DA neurons in vivo. 
Methods: We designed SINEUP RNAs for GDNF and RET and multiSINEUPs targeting both transcripts 
at the same time. SINEUP activity was evaluated by measuring endogenous GDNF and RET protein 
levels by western blot. Their post-transcriptional control of target gene expression was monitored with 
qRT-PCR. 
Results: Here we show that single and multi-target SINEUP RNAs can increase endogenous protein 
levels of molecules with therapeutic interest by about 2-fold. 
Conclusions: Our study provides first evidence that multiSINEUPs can increase endogenous levels of 
more than one candidate therapeutic molecule for PD at the same time paving the way for a new RNA 
therapeutic strategy for multitarget drugs in neurodegenerative diseases.
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Aims: Cough is one of the most common adverse events of angiotensin-converting enzyme (ACE) 
inhibitors. Previously, there has been controversy on the protective effect of ACE inhibitors on pneumonia 
in the general population and patients with stroke possibly related to this adverse event. We aimed to 
elucidate the effects of ACE inhibitors on the pneumonia in patients with Parkinson's disease. 
Methods: We analysed National Health Insurance System (NHIS) database in South Korea from January 
1, 2004 to December 31, 2019. The inclusion criteria are; (1) Older than 40 years, (2) Newly diagosed 
Parkinson's disease (PD) with V124 code, (3) Hypertension previous than PD. They were devided into 
two groups including ACE inibitor users and non-users. 
Results: The total number of patients was 1,302,897. The number of each group was 38,919 when 
matched by sex, age, disease duration, and Charlson Comorbidity Index (CCI). More bacterial pneumonia 
developed in patients with female gender, older age, history of pneumonia in the previous year, higher 
CCI score, and longer disease duration. The strongest risk factor was history of pneumonia during the 
previous year. In addition, use of ACE inhibitors for any duration did not affect the incidence of 
pneumonia. It decreased the risk of pneumonia only when used for more than 60 days. 
Conclusions: According to our nation-wide cohort study, ACE inhibitors can decrease the risk of 
aspiration pneumonia in patients with PD. However, its preventive effects are significant only during the 
period of use.
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Aims: HER-096 is a brain-penetrating peptidomimetic derived from the active site of human CDNF 
protein and is developed as a disease-modifying treatment for Parkinson’s disease. The aim of this study 
is to improve understanding of the multimodal mechanism of action of HER-096. 
Methods: In vivo effects of HER-096 were studied in an aged mouse model with intranigral injection of 
alpha-synuclein oligomers and systemic glucocerebrosidase inhibition. HER-096 was administered 
subcutaneously three times a week starting one week after alpha-synuclein injection. Neurotransmitter, 
metabolite and protein levels were analysed from nigrostriatal lysates by mass spectrometry and 
immunoassays. Transcriptomic changes were analysed from dissected striatum and substantia nigra and 
spatial transcriptomics focused on substantia nigra. Regenerative mechanisms were studied using hiPSC 
motor neuron cultures in microfluidic chambers which were subjected to mechanical axotomy. 
Corresponding changes in protein biomarker levels both in vivo and in vitro will also be studied. 
Results: In the aged mouse synucleinopathy model, HER-096 protected dopamine neurons and reduced 
alpha-synuclein aggregation. This was accompanied by normalized nigrostriatal levels of dopamine and 
dopamine turnover correlating with improved motor function (bar walking test, grid walking test). Protein 
levels of tyrosine hydroxylase and dopamine transporter were increased supporting the increased number 
of dopamine neurons and terminals. In an axotomy model, HER-096 strongly enhanced axonal 
regeneration of hiPSC motor neurons, without affecting non-axotomized motor neurons. The on-going 
transcriptomic and protein biomarker analysis is expected to provide further insight into underlying 
multimodal biological mechanisms. 
Conclusions: A multi-omics approach was employed to uncover the multimodal mechanism underlying 
the effects of HER-096 on functional recovery in chronic and acute degeneration. Our results suggest that 
HER-096 promotes functional recovery and regeneration of stressed neurons via multiple complementary 
ways.
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Aims: PD is characterized by the accumulation of α-synuclein and blood-brain barrier disruption, thereby 
contributing to the loss of dopaminergic neurons in the substantia nigra. Here, we have evaluated the 
effect of a subcommissural organ-spondin-derived peptide (NX210c) on PD progression using in 
vitro and in vivo rat models. 
Methods: Primary rat dopaminergic neurons were exposed for 48h to human α-synuclein and treated 
simultaneously with NX210c (100, 250, 500 µg/mL) or its vehicle (water), or to 6-OHDA and then treated 
for 2h with NX210c or its vehicle. Neuronal survival, neurite growth, microglial activation and/or α-
synuclein aggregation were evaluated by immunocytochemistry. Sprague Dawley rats were subjected to 
an injection of AAV1/2-hA53T-α-synuclein or an empty AAV (control) in the substantia nigra, and treated 
2 days later with NX210c at 2.5, 5 or 10 mg/kg and then once a day for 41 days. Rats were sacrificed on 
D42 to measure dopamine levels (LC-MS/MS), dopamine transporters (autoradiography), and α-synuclein 
aggregation (ELISA) in the striatum. 
Results: NX210c reduced α-synuclein-induced neurite network retraction, neuronal death and microglial 
activation in dopaminergic neuron cultures, when applied in parallel of α-synuclein regardless of the dose 
used. Dopaminergic neurons were also protected from 6-OHDA when post-treated for 2h with NX210c at 
500 µg/mL, likely due to the decrease in α-synuclein aggregation (-71%, p=0.004, n=4-5). In vivo, daily 
treatment with NX210c at 5 mg/kg significantly increased dopamine levels and its transporters in the 
striatum compared with that of untreated PD rats (n=9-11, p<0.05. No effect was observed at 2.5 and 10 
mg/kg. In this model, NX210c did not reduce α-synuclein aggregation (p>0.05). 
Conclusions: NX210c is a promising drug candidate for reducing neuropathological changes in PD, 
notably the loss of dopaminergic neurons.
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Aims: Parkinson's disease (PD) is the second most prevalent neurodegenerative disorder. Previous 
studies on PD have suggested that alterations in abnormal electroencephalography (EEG) patterns may 
reflect the neural communication and underlying neuronal dysfunction. Additionally, studies have 
demonstrated that gamma-frequency sensory stimulation could improve the cognitive and memory 
functions in Alzheimer's disease mouse model. However, the effects of gamma-frequency sensory 
stimulation on PD remain uncertain. Therefore, this current research specifically aims to apply the PD 
animal model to investigate the neuromodulatory effects following gamma auditory stimulation. 
Methods: 6-hydroxydopamine (6-OHDA) was injected into the left medial forebrain bundle to induce a 
hemiparkinsonian rat model. EEG data were collected using five electrodes implanted in the left/right 
frontal lobes, parietal lobe, and occipital cortex. The EEG data were then analyzed across multiple 
frequency bands (delta, theta, alpha, beta, low/high gamma) within a time frame that included pre-, 
during-, and post-gamma auditory stimulation. 
Results: We observed a decrease in EEG power especially in low-gamma frequency (30-48 Hz) in the 
sham-PD lesion rats after stimulation compared to pre-stimulation period. Additionally, a similar pattern 
was found in the PD rats, indicating a reduction in low-gamma frequency following gamma auditory 
stimulation. 
Conclusions: This study demonstrated the role of gamma auditory stimulation in neuromodulation, as 
assessed by EEG, in a PD rat model. Future research could focus on enhancing gamma frequency 
oscillations with the purpose of improving motor cortex plasticity in PD.
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Aims: Alpha-Synuclein (aSyn) plays a central role in Parkinson's disease (PD) and is considered a target 
for disease modification. UB-312 is a synthetic aSyn peptide conjugated to a T-helper peptide and is 
expected to induce antibodies specifically against oligomeric and fibrillar aSyn, making UB-312 a potential 
immunotherapeutic for synucleopathies. The aim of the trial was to investigate the safety, tolerability, and 
immunogenicity of UB-312 in a two-part Phase 1 clinical trial, in healthy volunteers (HVs) and PD 
patients. 
Methods: Participants were enrolled in a 44-week, randomized, placebo-controlled, double-blind study. A 
total of 28 HVs and 19 PD patients were randomized to three intramuscular UB-312 or placebo injections 
at weeks 1, 5, and 13 at varying dose levels. Safety and tolerability were assessed by adverse events 
(AEs) and standard safety assessments. Immunogenicity was assessed by measuring serum and 
cerebrospinal fluid (CSF) anti-aSyn antibodies. 
Results: In HVs, the antibodies were detectable in 100% of the HVs who received 3 doses of 300μg UB-
312 and in 92% of PD patients who completed dosing with UB-312. Anti-aSyn antibodies were also 
detectable in CSF. Most AEs were mild and transient. UB-312 was generally well tolerated with overall 
adverse event profile similar across UB-312 and placebo groups. No serious adverse events (SAEs) were 
reported in HVs. Two patients experienced SAEs. Only one event was deemed possibly related to the 
trial, and all SAEs were resolved. 
Conclusions: The trial met its primary objectives. UB-312 was generally safe, well tolerated, and induced 
anti-aSyn antibodies in serum and CSF. These data support further development of UB-312 for alpha-
synucleinopathies.
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Aims: NAD replenishment therapy with nicotinamide riboside (NR) has shown promising results in 
preclinical and clinical studies on PD and other neurodegenerative disorders. However, individual 
neurometabolic responses vary and the optimal dose is yest to be determined. Here, we aim to determine 
the optimal biological dose of NR for the treatment of Parkinson's disease (PD), defined as the dose 
required to achieve maximal cerebral NAD increase, increase in the expression of the NR related pattern 
(NRRP), or proportion of MRS-responders, in the absence of unacceptable toxicity. 
Methods: N-DOSE is a single-center, randomized, placebo-controlled, double-blinded trial. Participants 
will be randomized 1:1:2 into either placebo group (n=20), dose stable group (n=20) or a dose escalation 
group (n=40) for 3 months. Each participant will attend four visits during the trial. Inclusion 
criteria: clinically established diagnosis of idiopathic PD according to MDS criteria, DAT-SPECT imaging 
consistent with PD, age ≥ 40 at enrollment, Hoehn and Yahr score < 4, and ability to undergo MRI and 
lumbar puncture. Exclusion criteria: supplementation with high dose vitamin B3 within 30 days of 
baseline or co-morbidity with another neurodegenerative disorder, neoplastic or severe and debilitating 
metabolic, psychiatric or physical disorder. Investigations: At all visits, participants will undergo: 31P-MRS, 
1H-MRS, FDG-PET, drawing of blood and scoring of clinical scales; MDS-UPDRS, MDS-NMS, MoCA, 
GIDS-PD, EQ-5L. At baseline and final visit, participants will undergo CSF collection via lumbar puncture 
and a fecal sample will be collected. 
Results: Currently 15 participants have completed the trial and 26 have been randomized. Three 
participants have dropped out. 
Conclusions: Anticipated trial completion: Q4 2024. Trial registration: NCT05589766



 
Shift 1 - 0465 

RESULTS FROM SHAPE: A PHASE 2 TRIAL OF FOSGONIMETON IN PATIENTS WITH 
PARKINSON’S DISEASE DEMENTIA OR DEMENTIA WITH LEWY BODIES 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C03.B. DRUG 
DEVELOPMENT, CLINICAL TRIALS: VITAMINS, ANTIOXIDANTS, NEUROPROTECTIVE 
COMPOUNDS 

Hans Moebius1, Daniel Burdick2, Kai-Bin Ooi1, Michael Hale1, Sharay Setti1, Kevin Church1 
1Athira Pharma, Clinical Research And Development, Bothell, United States of 
America, 2EvergreenHealth Neuroscience Institute and Eastside Neuroscience Institute, Booth Gardner 
Parkinson's Center, Kirkland, United States of America 

Aims: Parkinson’s disease dementia (PDD) and dementia with Lewy bodies (DLB) are characterized by 
protein aggregation that drives synaptic dysfunction, neuronal death, and cognitive and behavioral 
changes. Positive modulation of the neurotrophic hepatocyte growth factor (HGF) system with 
fosgonimeton may offer a therapeutic approach for several neurodegenerative diseases. The SHAPE trial 
evaluated fosgonimeton safety and effects on clinical measures in participants with PDD or DLB. 
Methods: SHAPE was a 26-week, multicenter, randomized, double-blind, placebo-controlled, phase 2 
trial of subcutaneous fosgonimeton (40 mg/day or 70 mg/day) versus placebo in participants with PDD or 
DLB. Enrollment targeted 75 participants, but 28 were enrolled due to design limitations and resource 
constraints. The primary end point was the effect of fosgonimeton versus placebo at week 26 per change 
from baseline (CFB) in a composite score (Global Statistical Test [GST]) combining the z-scores of 
ADAS-Cog13 and ERP P300L. CFB in ADAS-Cog13 and safety and tolerability were also assessed. 
Results: Twenty-eight participants were randomly assigned treatments (fosgonimeton 40 mg, n=9; 
fosgonimeton 70 mg, n=10; placebo, n =9). CFB for GST was not significantly different between groups at 
26 weeks (mean ± SD: fosgonimeton 40 mg, -0.524 ± 0.741; fosgonimeton 70 mg, 0.534 ± 0.942; 
placebo, -0.007 ± 0.626). However, participants treated with fosgonimeton 40 mg had a 7.2-point 
descriptive improvement in ADAS-Cog13 CFB versus placebo at week 26. The most common treatment-
emergent adverse event was injection site reaction. 
Conclusions: The primary end point was not met. However, fosgonimeton had a favorable safety profile, 
and ADAS-Cog13 CFB with fosgonimeton 40 mg suggests a procognitive effect in participants with PDD 
or DLB, supporting the potential therapeutic benefit of modulating the neurotrophic HGF system with 
fosgonimeton for neurodegenerative diseases.
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Aims: HER-096 is a peptidomimetic compound developed from the active site of human CDNF that in 
preclinical studies has shown brain penetration and protection of nigrostriatal dopamine neurons. In this 
study we aimed to (1) assess the safety and tolerability of subcutaneously administered HER-096 in 
healthy volunteers (HV), and (2) assess its pharmacokinetic properties, including blood-brain barrier 
penetration in humans. 
Methods: A randomised, double-blind, placebo-controlled, safety, tolerability and pharmacokinetic study 
of single ascending subcutaneous doses of HER-096 was conducted at a single site in Finland. In Part 1 
of the study, 48 young (20-45 years) male HV subjects were randomised to receive single doses of HER-
096 (10, 30, 60, 120, 200 or 300 mg) or placebo at a 6:2 ratio in six dosing cohorts. In Part 2, 6 older (50-
64 years) and 6 elderly (65-75 years) male and female HV subjects were administered a single 200 mg 
dose of HER-096. The primary endpoint was safety, assessed by incidence, type and severity of 
treatment-emergent adverse events (AE), including injection-related events, as well as standard clinical 
and laboratory assessments. Secondary endpoints were pharmacokinetic properties of HER-096 (up to 
24 h) in plasma and urine in the young HVs, and in plasma, urine and cerebrospinal fluid in the older and 
elderly subjects. 
Results: All study subjects were recruited and dosed in Q2-Q3 2023. Data analysis is on-going. There 
were no reports of serious AEs or other dose-limiting AEs affecting progression of the clinical study. 
Conclusions: Preliminary assessments suggest a good safety profile for single ascending subcutaneous 
doses of HER-096. Full data analysis will be completed after database lock by November 2023 and the 
results will be reported in the AD/PD 2024 conference presentation.
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Aims: The present study aims to evaluate antiparkinsonian and neuroprotective effects of OcTx-1202, a 
wasp venom peptide, in a mouse model of 6-hydroxydopamine-induced hemiparkinsonism. 
Methods: The experimental design consisted of a ten-day evaluation period, in which male Swiss mice 
were subjected to a stereotaxic procedure and two behavioral tests, the rotarod test and the 
apomorphine-induced rotational test. Then, animals were euthanized and brains were collected for 
quantification of dopaminergic neurons in the substantia nigra pars compacta (SNpc). Subjects were 
divided on five experimental groups: SHAM (infusion and treatment with vehicle solution), negative 
control (infusion of 6-OHDA and treatment with vehicle solution) and three experimental groups (infusion 
of 6-OHDA and diary treatment with OcTx-1202 in 2, 4 or 8 mg/kg). 
Results: In the rotarod test, a progressive improvement of motor performance was observed with 8 
mg/kg OcTx-1202 treatment, but these results were not obtained for lower doses. For the apomorphine-
induced rotational test, treatment with all three doses of OcTx-1202 did not significantly reduce the 
number of contralateral rotations. As for the neuroprotection of dopaminergic neurons in SNpc, treatment 
with OcTx-1202 preserved 73%, 44% and 60,7% of dopaminergic neurons in doses of 2, 4 and 8 mg/kg, 
respectively. Lastly, an interesting finding was the 100% survival rate of animals treated with OcTx-1202 
in 8 mg/kg, equivalent to the SHAM group. For the remaining groups, survival rate was 87,5% (OcTx-
1202, 4 mg/kg), 81,8% (OcTx-1202, 2 mg/kg) and 66,7% (negative controls). 
Conclusions: These findings suggest that OcTx-1202 has antiparkinsonian and neuroprotective effects, 
being a potential therapeutic alternative for PD. Future studies should investigate its mechanism of action 
and propose chemical modifications, such as PEGylation or nanoencapsulation. This work was supported 
by Fundação de Apoio e Pesquisa do Distrito Federal (FAPDF).
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Aims: This study was performed in order to develop an optimized Nurr1 agonist(s) that may provide 
beneficial disease modifying treatment of Parkinson's disease (PD). 
Methods: Herein we carried out an extensive medicinal chemistry search in which over 570 4-amino-7-
chloroquinoline (4A7C)-derivatives were generated and characterized for their ability to activate Nurr1. 
We performed the highthroughput analyses determining cytotoxicity, Nurr1 transcriptional activity, binding 
affinity to Nurr1, and brain/plasma ratio, to identify an optimized, brain-penetrant agonist(s). The final 
candidate, 4A7C-301 was tested in vitro models including MPP+-treated midbrain dopaminergic (mDA) 
cell lines (MN9D and N27-A) and MPP+- or LPS-treated mDA neuron-glia co-cultures to validate its 
effects on neuroprotection and neuroinflammation. In addition, 4A7C-301 was administered in vivo 
models of PD including MPTP-induced mice and AAV2-mediated human α-synuclein (both wild-type and 
hA53T mutant)-overexpressing mice to verify the efficacy in PD-like behavioral deficits and 
pathophysiological symptoms. 
Results: The brain-penetrant Nurr1 agonist, 4A7C-301, exhibits robust neuroprotective effects in vitro 
models (e.g., mDA cell lines and primary mDA neuron-glia co-cultures) with enhanced expression of mDA 
neuron-specific markers along with suppression of microglial activation against MPP+- and/or LPS-
induced toxicities. In addition, 4A7C-301 protects against the loss of mDA neurons in the MPTP-induced 
mouse models of PD and improves both motor and non-motor deficits without side effects such as 
dyskinesia-like behaviors. Furthermore, 4A7C-301 significantly ameliorates neuropathological 
abnormalities and improves motor and non-motor dysfunctions in AAV2-mediated human α-synuclein 
(both wild-type and hA53T mutant)-overexpressing mouse models, with reduced α-synuclein 
accumulation and increased dopamine production. 
Conclusions: These disease-modifying properties of 4A7C-301 may warrant clinical evaluation of this or 
analogous compounds for the treatment of patients with PD.
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Aims: This clinical trial aimed to evaluate the effects of OPC treatment on sleep disorders in fluctuating 
PD patients. 
Methods: Open-label, single-arm pilot trial that recruited 16 fluctuating PD patients. All received OPC-
50mg once-daily during a 6-week evaluation period. L-dopa/DDCI daily dose, but not number of intakes, 
could have been adjusted during first 2 weeks. Primary endpoint was change from baseline in 
Parkinson’s Disease Sleep Scale-2 (PDSS-2). Secondary endpoints included tolerability, functional motor 
and non-motor assessments [MDS-UPDRS, MDS-NMS, 8-item PD Questionnaire (PDQ-8), 16-item PD 
Fatigue Scale (PFS-16), ON/OFF home diary], and Global Impression of Change [Clinician (CGI-I) and 
Patient (PGI-I)]. 
Results: At week 6, there was a significant reduction from baseline of -7.9 points (95%CI: -13.6,-2.2; 
P=0.0099) in total PDSS-2 score. Similarly, there were also significant reductions in PFS-16 [-9.6 points 
(95%CI: -17.5,-1.7; P=0.0211), in MDS-NMS total score [-28.9 (95%CI: -44.7,-13.2; P=0.0052), in MDS-
UPDRS III and IV [-6.3 (95%CI: -11.6,-0.9; P=0.0253) and -1.2 (95%CI: -2.0,-0.4; P=0.0044), 
respectively] and in PDQ-8 [-14.2 (95%CI: -23.2,-5.0; P=0.0051). Absolute OFF-time was also reduced (-
142.1 mins), mirrored by an increase in ON-time without dyskinesia (+127.1 mins). Most patients (93.3%) 
and most clinicians (80.0%) reported any improvement as evaluated by the PGI-I and CGI-I, respectively. 
OPC-50mg was found to be well tolerated. 
Conclusions: In this exploratory open single-arm trial, treatment with OPC-50mg as add-on to L-
DOPA/DDCI improved PD-specific sleep disturbances and other relevant and troublesome non-motor 
symptoms. These results support the potential benefit of using opicapone for the treatment of motor 
fluctuations in patients with PD associated with sleep problems.
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Aims: Presenting safety and efficacy results of a phase 2 study of Spectramax Light Therapy (SLT), a 
circadian targeted, blue+green light as adjunctive treatment in Parkinson’s disease (PD) and describing 
the design for a currently-enrolling phase 3 trial in a similar population. 
Methods: Current treatments do not adequately address many disabling features of PD, including 
circadian dysfunction. SLT may improve circadian rhythms affecting both motor and non-motor features of 
PD.1 A 6-month, phase 2, multi-center, randomized, double-blind, controlled clinical trial of one hour/day 
of passive exposure to SLT in PD patients on stable dopaminergic therapy demonstrated motor and non-
motor benefits. Clinical endpoints included MDS-UPDRS Parts 1-3 (assessed during the On-state), PDQ-
39, CGI-I, and ESS. A phase 3 RCT is currently enrolling similar patients and is entirely remote. 
Results: 92 subjects (45 active, 47 sham) were randomized. Effects were 8-points for MDS-UPDRS 
score (p=0.074), 5.7-points for PDQ-39 (p=0.038), 0.37-points for CGI-I (p=0.067), and 1.5-points on ESS 
(p=0.054) were observed. Non-motor symptoms were significantly affected (MDS-UPDRS Part 1, 
p=0.006). Spectramax was safe and well 
tolerated. 



 

 
Conclusions: Once-daily Spectramax LT improved PD symptoms, particularly non-motor symptoms and 
quality of life. SLT was well-tolerated. A phase 3 double-blind study is currently enrolling 300 patients in 
PD, with the PDQ-39 as the primary and MDS-UPDRS Parts 1-2 as key secondary efficacy outcomes, 
with ESS, FSS, and MDS-UPDRS Part 3 as additional outcomes. References [1] Videnovic A, Rutten S, 
Croft W, Erickson H, Groves J, Havemann C, Herrington T, Hendrix S, Kieburtz K, Van der Werf Y, Van 
den Heuvel O. Double-blind controlled trial of Spectramax™ light therapy for the treatment of 
Parkinson’s disease patients on stable dopaminergic therapy, Mov Disord. 2018 Oct;33 Suppl 
2:S429
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Aims: We compare neuroanatomical signatures associated with Parkinson’s disease (PD) from North-
American and Indian cohorts quantified using sMRI. We aim to identify commonalities and differences in 
brain morphometry in PD patients - possibly resultant of genetic, demographic, and lifestyle factors. 
Methods: We analyze age-matched samples from PPMI (n=294), QPN (n=162), and NIMHANS (n=138) 
cohorts. The MRI data are acquired on different scanners but processed with identical pipelines. We 
quantify cortical thickness (CTh) and subcortical volumes using FreeSurfer-6.0 (DKT parcellation), and 
cerebellar volumes using the MAGeT Brain pipelines. To control for site effects, we assess CTh and 
volumetric PD-vs-control differences separately for the three cohorts using GLM. We control for age and 
sex in all models and additionally for total-intracranial-volume in regional and total-cerebellar-volume in 
cerebellar volumetric analyses. 

Cohort N (PD|Control) Age (mean,std) 

PPMI 210 84 54.2 (5.7) 51.6 (7.9) 

QPN 136 26 55.9 (5.3) 52.5 (7.6) 

NIMHANS 108 30 55.4 (7.1) 52.0 (5.9) 

 

 

Results: NIMHANS consistently shows lower values for total-intracranial, supra-

tentorial, and cerebellar volumes, and higher values for regional CTh compared to 

QPN and PPMI across PD and controls. The PD-vs-control comparisons show 

significant differences in CTh of posterior-cingulate (right) in both QPN and 

NIMHANS cohorts. Significant differences in Thalamic (left&right) volume are seen 

in PPMI, but not in QPN or NIMHANS. In cerebellum, lobules III(right), VIII-

A(left), VIII-B (left&right) show differences only in 

QPN. 



 

 
Conclusions: The results indicate that cross-cohort differences are affected by both 

scanner and biological factors. The PD-vs-control comparisons suggest few regional 

anatomical markers, however only CTh differences in posterior-cingulate are 

replicated across QPN and NIMHANS. Image harmonization and analysis of clinical 

phenotypes are needed (ongoing) to address cohort-specific biomarker shifts and 

isolate reliable PD-specific neurological signatures across datasets.
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Aims: Regional atrophy patterns have been observed in dementia with Lewy bodies (DLB). However, 
determinants of regional vulnerability to atrophy remain largely unexplored. Here, we investigated the 
association between regional gene expression and grey matter atrophy in probable DLB patients. 
Methods: 165 DLB patients along with 165 age- and sex-matched healthy controls from three European 
centres and the Mayo Clinic (USA) were included. Volumetric atrophy was quantified from MRI using 
SPM12 in 112 cortical, subcortical, and cerebellar brain regions, and compared between groups, using w-
scores. Regional expression data of seven genes involved in the formation and degradation of 
pathological protein aggregates (APOE, APP, BIN1, GBA, MAPT, SNCA, TMEM175) was extracted from 
six healthy donors from the Allen Human Brain Atlas and correlated with regional atrophy w-scores. 
Additionally, we assessed the predictive values of regional gene expression on regional atrophy using 
Gaussian stepwise backwards linear regression including all seven genes as predictors. 
Results: Most brain regions showed atrophy in DLB patients compared to healthy controls, with atrophy 
being most pronounced in occipital and parietal lobes. Regional expression of APOE correlated 
negatively with regional atrophy in DLB. Conversely, regional expression of MAPT correlated positively 
with regional atrophy. Both APOE and MAPT gene expression were significant predictors of regional 
atrophy in the regression analysis. None of the other gene expression values was significantly associated 
with regional atrophy in DLB. 
Conclusions: Our findings show that regional expression of genes associated with the abnormal 
accumulation of amyloid and tau, common co-pathologies in DLB, partially account for the brain atrophy 
pattern observed in DLB patients. This finding emphasises the relevance of co-pathologies in predicting 
atrophy progression and identifying potential targets for future disease-modifying treatments.
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Aims: Neurodegeneration patterns of diagnosed Parkinson’s disease (PD) have been successfully 
studied with increasingly large datasets but the same does not apply for prodromal stages. In UK 
Biobank, imaging participants are followed up through a linkage with their electronic health records and 
those who subsequently develop PD offer a unique opportunity to examine early brain changes. Here, we 
compared neurodegeneration patterns between unaffected controls (HC), participants with diagnosed PD 
(dPD) and participants with prodromal PD (pPD) at the time of their brain MRI. 
Methods: From the UK Biobank imaging sample, we identified 141 participants with PD and 8,460 
matched HCs based on age, sex, BMI, socioeconomic status and ethnicity. Participants with PD were 
either classified as diagnosed (N = 91, mean time since diagnosis: 6,2 years) if they received the 
diagnosis prior to the brain MRI or as prodromal (N = 50, mean time to diagnosis: 3,6 years) if they 
received it afterwards. We performed Kruskal-Wallis tests with FDR-correction comparing subcortical 
volumes, regional cortical thickness and surface area across the three groups. Significant group effects 
were examined with post-hoc Dunn tests. 
Results: We observed significant differences between HCs and the respective PD groups for cortical 
thickness and between HCs and pPD patients in right hippocampal volume. Cortical thickness of both 
dPD and pPD patients was especially reduced in temporoparietal regions. Interestingly, there were no 
significant differences between the two PD groups. However, dPD patients showed a higher number of 
significant differences to HCs than did pPD patients. We did not find any significant differences in cortical 
surface area. 
Conclusions: Our results show that pPD patients already display relevant neurodegeneration patterns 
that are mostly congruent with those observed in dPD.
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Aims: In the context of new PET radiotracers development, the identification of radioligands is still a 
major obstacle to the diagnosis of neurodegenerative diseases such as Alzheimer or Parkinson. We 
propose here an innovative, high-throughput approach based on the accelerated synthesis and 
identification of new specific radioligands for PET imaging. 
Methods: This approach is based on the synthesis, screening and identification of specific ligands of 
biologically relevant targets, by combining HTE (High Throughput Experimentation), radiolabelling, mass 
spectrometry, and click chemistry. Based on the reaction of Staudinger-Aza-Wittig and using CO2, a 
library of urea was built in a 96-well plate format. The synthesis was designed to incorporate an alkyne in 
the structure of each urea derivatives allowing to click a mass enhancer and improve their identification 
by HRMS and MALDI. The high-throughput format provides a semi-robotisation of this drug discovery 
processes, combining a gain in reproducibility with a drastic reduction in time. 
Results: To date, our methodology provided the parallel synthesis of more than 1500 compounds in one 
run. More than 3000 compounds have been tested on protein aggregates of α-synuclein, tau and Aβ-42 
and selective hits have been identified. Furthermore, BBB models have recently been used to screen 
these hits and assess their ability to cross this barrier leading to the identification of the best BBB-
crossers among the hits. 
Conclusions: The next steps will consist in the quantitative measurements of protein binding using 
selected 14C-labelled hits and the assessment of their distribution/specificity on pathologic brain slices 
using a combined β-Imaging technique. The ultimate selection of "hit-to-lead" molecules will be done by in 
vivo imaging in rodents using Positron Emission Tomography (PET) after radiosynthesis of the best hits 
using carbon-11.
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Aims: Parkinson's disease with GBA mutation (GBA-PD) shares common clinical features with idiopathic 
PD (iPD) without GBA mutation, however, GBA-PD shows more rapid motor and cognitive deterioration, 
in association with severe autonomic dysfunction and neuropsychiatric symptoms. We already found that 
GBA-PD patients show more severe striatal dopamine depletion than iPD. Dopaminergic connectivity 
alterations associated with GBA-mutations have never been investigated. 
Methods: We enrolled a total of 87 patients, 44 GBA-PD and 43 iPD patients (matched for age, motor 
impairment and disease duration) with available brain [123I]FP-CIT-SPECT. We applied molecular 
connectivity analyses to assess possible alterations in the nigrostriatal and mesolimbic dopaminergic 
pathways characterizing the two groups, in comparison with a group of healthy controls. 
Results: As expected, as the two clinical groups were similar in terms of motor impairment, we observed 
comparable connectivity alterations within the nigrostriatal motor pathway (GBA-PD: 16%; iPD: 22% 
altered connections). These changes predominantly affected connections originating from the dorsal 
putamen and extending to the caudate and premotor cortex. Instead, connectivity within the mesolimbic 
pathway was more profoundly disrupted in the GBA-PD group (GBA-PD: 13%; iPD: 6% altered 
connections). In GBA-PD, the connectivity alteration encompasses the ventral striatum, olfactory cortex, 
parahippocampal gyrus, amygdala, and the anterior cingulate gyrus. 
Conclusions: Extensive and severe impairment of mesolimbic pathway connectivity has already been 
found in the literature in PD, and it was associated with neuropsychiatric symptoms. These new findings 
in the GBA population represent a further support of the association between mesolimbic dopaminergic 
connectivity alterations and neuropsychiatric symptoms in PD.
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Aims: Background: Dopamine transporter spectral positron emission computed tomography (DaTscan) 
is widely used for establishing PD diagnosis and receives high importance in LR scores estimation. 
However, the association between DaTscan measures and LR scores over time remains 
unclear. Objectives: To investigate the temporal dynamics of striatal binding ratios (SBRs) among 
individuals with Parkinson's disease (PD)-related mutations and its' association with likelihood ratio (LR) 
for prodromal PD. 
Methods: 52 healthy first-degree relatives (age 52.73±8.72 yrs, 22/30 F/M) were enrolled. All participants 
were genotyped and underwent DaTscan at baseline and on average after 2.21±0.3 years, and a 
comprehensive clinical assessment battery. LR scores and striatal binding ratio (SBRs) were calculated 
for all included participants. The relationship between DaTscan-derived measures and LR scores was 
investigated using hierarchical regression models accounting for age and sex. 
Results: N=14 GBA Non-Manifesting Carriers (NMC), N= 14 LRRK2 NMC, and N=24 age-matched Non-
Manifesting Non-Carriers (NMNC) were included in each study group. No significant differences were 
detected in clinical measures and rates of change (ROC) in striatal SBRs among the study groups. Over 
time LR difference were associated with right putamen SBR, putamen asymmetry index, right putamen-
caudate ratio at baseline (R 2= 0.11 p=0.035; R 2= 0.17 p=0.007; R 2= 0.16 p=0.009 respectively), and 
with SBR ROC in the right caudate (R 2=0.1 p=0.036). 
Conclusions: DaTscan-derived asymmetry metrics might serve as an early marker for LR increase over 
time, reflecting subclinical changes preceding symptoms onset in the prodromal phase of PD.
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Aims: Growing literature is highlighting the presence of monoaminergic alterations in the insula and other 
extra-nigrostriatal regions in early phases of alpha-synucleinopathies, whereas no large studies on 
idiopathic REM sleep behaviour disorder (iRBD) are still available. Objective of this multicenter study was 
to evaluate clinical underpinnings and longitudinal predictive value of extrastriatal monoaminergic deficits 
in iRBD, contrasting them with controls and overt alpha-synucleinopathies namely Parkinson’s disease 
(PD) and Lewy bodies dementia (DLB). 
Methods: Polysomnography (PSG)-confirmed iRBD, age-matched PD, DLB, and controls underwent a 
standardized neurological examination, and 123I-FP-CIT Brain SPECT imaging. iRBD subjects were 
classified according to standard visual basal ganglia inspection (DAT+ vs DAT-) and underwent clinical 
follow-up for phenoconversion. Between-groups differences in 123I-FP-CIT binding were evaluated by 
voxel-wise analyses adjusted for age, sex and center of recruitment. Longitudinal analyses on iRBD 
evaluate the value of baseline monoaminergic deficits in predicting phenoconversion using cox-
regression analysis adjusted for age, sex, and nigrostriatal deficits at baseline. 
Results: One-hundred eighty-four subjects entered the study, namely 45 iRBD, 47 PD, 42 DLB, and 50 
age-matched controls. Nigrostriatal standard visual assessment enables the classification of iRBD in 
RBD-DAT- (n=32), and RBD-DAT+ (n=13). Compared to controls, RBD-DAT- showed an early 
involvement of the left insula, with an increasing extent in RBD-DAT+, PD, and DLB. Longitudinal cox 
regression analyses revealed a higher risk of conversion to alpha-synucleinopathies, especially in iRBD 
subjects only with insular deficits (HR=6.264 [C.I. 95% 0.813-48.247 in RBD-DAT-). 
Conclusions: Insular monoaminergic deficits are an early signature of iRBD, associated with higher risk 
of conversion to alpha-synucleinopathies. Longitudinal ongoing studies with serial imaging and advanced 
digital and biological prodromal markers are needed to confirm and extend these findings.
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Aims: Several studies suggested a possible association between diabetes mellitus (DM) and Parkinson’s 
disease (PD). Aim of the study was to investigate in vivo whether diabetes mellitus influences motor 
function via its impact on nigrostriatal dopaminergic vulnerability in two independent cohorts of drug-naïve 
patients with early-stage Parkinson’s Disease (PD). 
Methods: The study included two independent prospective cohorts of drug naïve PD patients who 
underwent a standardized neurological examination, and 123I-FP-CIT brain SPECT imaging. Each cohort 
comprised two subgroups of PD patients with diabetes mellitus (PD-DM) or without diabetes mellitus 
(PD), which were matched 1:1 for age, sex, motor and cognitive impairment at baseline. We tested 
differences in striatal binding using an ANCOVA test adjusted for age, sex, and handedness. Longitudinal 
analysis on a subset of PD patients was conducted to evaluate annual difference in striatal binding driven 
by diabetes mellitus 
Results: One-hundred sixty-six drug-naïve PD patients entered the study, namely 54 patients from the 
single-center DMA-PD cohort, and 112 patients from the PPMI dataset. Compared to PD, PD-DM showed 
a higher dopamine uptake in left putamen in both the considered cohorts. The longitudinal evaluation 
revealed that PD-DM had a faster annual decline of left putamen binding than PD (-20% vs. -9%). 
Conclusions: Findings showed that diabetes mellitus may impact on compensatory mechanisms of 
nigrostriatal systems resulting in less dopamine deficits even with comparable degree of motor and non-
motor impairment at baseline. This result was further confirmed by the follow-up evaluation showing a 
greater annual difference in left putamen binding. Results were confirmed in both an Italian monocentric 
cohort and in the multicentric PPMI cohort.
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Aims: Loss of dopaminergic neurons in substantia nigra pars compacta is a cardinal feature of 
Parkinson’s disease (PD). The subsequential loss of striatal dopamine (DA) and reduced dopamine 
transporter (DAT) levels trigger the characteristic movement symptoms for PD, and are important 
readouts in preclinical PD models. The loss of dopaminergic neurons also triggers changes in receptor 
density of other neurotransmitters. In this study we used various imaging tools (MRI, PET, 
autoradiography) to characterize changes in the mouse brain following induction of dopaminergic cell 
death with systemic administration of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). 
Methods: MPTP was administered intraperitoneally (i.p. 20 mg/kg) two times a day with 3h-interval on 
two consecutive days. Starting from 2 weeks after the MPTP administration, pathological changes in the 
brain were evaluated with PET imaging using tracers for DAT (18F-FE-P2I) and glucose consumption 
(FDG-PET) and with 1H-MRS. Following endpoint sampling, receptor densities were evaluated ex 
vivo with autoradiography. 
Results: MPTP administration induced changes in cellular metabolites in striatum when compared to 
vehicle treated mice. On week 5, a decrease in DAT receptor density was seen in MPTP mice with PET 
imaging of 18F-FE-P2I. In support of the 1H-MRS findings, we observed that glucose consumption by 
FDG-PET was significantly decreased at week 6 after the MPTP challenge. Ex vivo analysis showed in no 
change in D2 receptor level in striatum, but upregulation of GABAA and CB1 in cingulate cortex and 
reduction in SERT density in substantia nigra. No change in TSPO (translocator protein) receptor density 
was observed 6 weeks after MPTP challenge. 
Conclusions: In vivo and ex vivo imaging tools can be used to evaluate changes in dopaminergic and 
non-dopaminergic systems in the brain following MPTP lesioning in mice.
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Aims: 1) To study the correlation between neuromelanin-sensitive MRI (NM-MRI) and I-123 ioflupane 
single photon emission computed tomography (SPECT) measures in the nigrostriatal system in 
Parkinson's disease (PD) with (CI) and without (NC) cognitive impairment. 2) To assess correlation 
between substantia nigra pars compacta (SNc) volume measured with NM-MRI and PD motor features in 
PD-CI and PD-NC. 
Methods: PD-NC (n=11) and PD-CI (n=13) patients were recruited at the Emory Movement Disorders 
Clinic under an IRB approved protocol. Each patient completed a 3 T MRI scan (Siemens Prisma Fit) and 
an I-123 ioflupane SPECT scan (DaTScan, GE Healthcare). MRI included a magnetization-prepared 2D 
gradient echo NM-MRI sequence and a T1 structural sequence. Patients were clinically assessed with the 
Movement Disorders Society Unified Parkinson's Disease Rating Scale (MDS-UPDRS), the Montreal 
Cognitive Assessment (MoCA), and a neuropsychological testing battery designed to assess the Lewy 
body dementias (LBDs). 
Results: PD-NC and PD-CI baseline demographics were compared and the groups differed in age (PD-
NC=57.7+/-10.5; PD-CI=70.0+/-8.2; p=0.004), but not in sex, race, or education. Analyses were 
performed controlling for age. Partial correlation between SNc volume (mm3) and putamen binding ratio 
asymmetry ratio was significant in the combined PD group (r=0.520, p=0.022), driven by a strong 
correlation in the PD-NC group (r=0.784, p=0.007), while there was no correlation observed in the PD-CI 
group (r=0.045, p=0.916). Partial correlation between MDS-UPDRS-III and SNc volume was significant in 
all PD (r=-0.445, p=0.029), with a trend toward significance in the PD-CI group (r=-0.483,p=0.095) and no 
correlation in the PD-NC group (r=-0.361, p=0.276). 
Conclusions: NM-MRI SNc volume is highly correlated with I-123 ioflupane putaminal SPECT in PD-NC, 
tracks motor symptoms, and has potential as a cost-efficient surrogate outcome measure in PD trials.
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Aims: Although biobank samples are useful for validation of recently identified cerebrospinal (CSF) and 
blood-based biomarkers for Lewy body diseases (LBD), sensitivity may be affected by heterogeneity 
among participants. The objective of this study was to summarize the radiological heterogeneity of our 
biobank participants with LBD. 
Methods: We recruited all patients receiving lumbar puncture as a part of assessment of 
neurodegenerative diseases from December 2021 to July 2023 to Tokyo Medical Biobank. Results of 
dopamine transporter (DAT) SPECT using 123I-ioflupane and 123I-MIBG cardiac scintigraphy were 
summarized for patients with LBD. 
Results: We enrolled 157 participants and 61 were clinically suspected to have LBD. One with negative 
DAT SPECT finding and one with later diagnosis of progressive supranuclear palsy were excluded. Mean 
age was 73.3 ± 9.2 years old. Thirty-three were male and 26 were female. Clinical diagnoses were 
Parkinson’s disease (PD) in 50, dementia with Lewy bodies (DLB) in 6, prodromal DLB in 1, pure 
autonomic failure in 1, and REM-sleep behavior disorder in 1. Results of both DAT SPECT and MIBG 
scintigraphy were available in 52. Scatter plot showed wide distribution and the correlation between 
averaged striatal DAT standard binding ratio (SBR) and MIBG delayed heart-to-mediastinum ratio were 
weak and nonsignificant. Twenty-three (44 %) showed normal MIBG scintigraphy results including 3 of 15 
clinically-established and 16 of 30 clinically-probable PD according to the MDS-PD criteria. No significant 
difference was observed for age, sex, disease duration, and averaged DAT SBR between MIBG-positive 
versus MIBG-negative group. 
Conclusions: We have collected paired blood and CSF samples from participants with LBD with 
radiological heterogeneity. Whether sensitivities of fluid biomarkers such as seed amplification assays are 
affected by this heterogeneity will be evaluated soon.
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Aims: Lewy body disease (LBD) often co-occurs with Alzheimer’s disease (AD), influencing disease 
progression, cognitive decline, and neurodegeneration. This study aims to determine whether plasma 
phosphorylated-Tau181 (pTau181) is a prognostic biomarker in LBD patients. 
Methods: Among 633 Stanford research participants, 565 were selected, including 94 LBD with normal 
cognition (LBD-nlCog), 83 LBD with abnormal cognition (LBD-abnlCog), 114 AD, and 274 cognitively 
normal (CN). Plasma pTau181 levels were measured with Lumipulse G fully automated platform by 
Fujirebio with Lumipulse G Assays. Multiple linear regression models were used to examine the 
relationship between baseline plasma pTau181 levels and global cognition (MoCA), daily functioning 
(CDR-SOB), and neuropsychological performance. Linear mixed effects models (LMEM) assessed the 
impact of baseline and longitudinal changes in plasma pTau181 levels on 4-year declines in clinical 
outcomes. 
Results: In the LBD-abnlCog group, higher baseline plasma pTau181 levels were associated with worse 
baseline CDR-SOB and MoCA scores. After 4 years, baseline plasma pTau181 levels predicted a more 
rapid decline in CDR-SOB. Additionally, a rapid increase in plasma pTau181 levels within the first 2 years 
predicted accelerated declines in MoCA, CDR-SOB, memory, executive function, and attention/working 
memory. In contrast, no significant associations were found between baseline or longitudinal plasma 
pTau181 levels and clinical outcomes in the LBD-nlCog group at either baseline or during the 4-year 
follow-up. 
Conclusions: For LBD patients with MCI and dementia, baseline plasma pTau181 levels provide 
valuable insights into initial and long-term daily functioning. Moreover, a rapid increase in plasma 
pTau181 within the first 2 years correlates with accelerated declines in cognition, daily function, and 
neuropsychological performance. This highlights the significant potential of plasma pTau181 as a 
prognostic biomarker for LBD.
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Aims: In the 16-week phase 2a AscenD-LB study in DLB, the oral drug neflamapimod demonstrated 
significant positive effects vs. placebo on CDR-SB and Timed Up and Go test, most prominently in 
patients with pure DLB (i.e., without Alzheimer’s disease-related (AD) co-pathology, assessed by plasma 
ptau181). With a recent report (Hamilton et.al. Psychological Medicine, 2023) that plasma GFAP and 
neurofilament-light-chain (NfL) discriminated MCI-DLB from healthy controls, with GFAP being more 
discriminant, we evaluated the effects of neflamapimod in AscenD-LB on plasma GFAP and NfL, both 
overall and in pure DLB patients. 
Methods: GFAP and NfL levels (pg/mL) in stored plasma samples from AscenD-LB were determined 
using the Simoa® platform. Overall design and results (Jiang et.al. Nature Communications, 2022), and 
analysis after stratification for baseline plasma ptau181 (Alam et.al. Neurology, 2023) are published. 
Results: At baseline, GFAP was higher (p=0.02) in DLB with AD co-pathology [282(SD=120, n=29] 
versus in pure DLB [215(SD=91), n=28]; NfL was not. In the overall population, reduced GFAP levels 
were seen in neflamapimod-treated participants (n=30, -12.3+/-6.8, baseline-to-week16) and not in 
placebo-recipients (n=27, +3.7+/-7.8; p=0.13 for neflamapimod-placebo difference). In pure DLB 
participants, a significant reduction (p=0.04) in GFAP levels with neflamapimod (n=15, -10.6+/-6.4) vs. 
placebo (n=13, +14.1+/-10.2) was seen. For NfL, no neflamapimod-placebo differences were evident in 
either population. 
Conclusions: Plasma GFAP has potential utility to assess drug effects in DLB, though to lessen masking 
effects of GFAP production related to AD co-pathology it may be best to make such evaluations in pure 
DLB patients. To confirm the potential effects of neflamapimod on GFAP levels and evaluate the relation 
to clinical outcomes, plasma GFAP will be assessed in an ongoing phase 2b clinical study of 
neflamapimod in early DLB.
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Aims: Multiple system atrophy (MSA) is a neurodegenerative disease that often leads to weight reduction 
and nutritional problems throughout its course. However, there is limited evidence regarding the 
relationships between nutritional issues and other clinical features of MSA, including survival length. This 
study aims to investigate the prognostic significance of nutritional problems in MSA through a 
retrospective cohort study at a single tertiary hospital. 
Methods: A total of 218 patients with MSA who met the 2022 MDS-Ccriteria were enrolled in this study. 
We assessed onset age, motor subtype, the presence of orthostatic hypotension (OH), Unified MSA 

Rrating Sscale (UMSARS) Part Ⅳ, serum albumin, blood lymphocyte count, prognostic nutritional index 

(PNI), and body mass index (BMI) at the time of diagnosis. Additionally, we calculated the post-diagnostic 
decline rate of BMI per year (∆BMI). Survival length was defined as the duration between the time of 
diagnosis and the time of death or tracheostomy. The relationship between each clinical marker and 
survival was explored using a log-rank test and a Cox proportional hazards model. 
Results: The post-diagnostic survival was 2.5 years (mean, SD 2.0). Log-rank tests revealed a significant 
association between serum albumin, PNI, ∆BMI, and the presence of OH at diagnosis with post-
diagnostic survival. Multivariate analysis using the Cox model demonstrated that PNI at diagnosis (HR 
2.01; 95% CI 1.00–4.01) and ∆BMI (HR 2.51; 95% CI 1.32–4.76) were independent prognostic factors for 
survival (p < 0.05 and p < 0.01, respectively). 
Conclusions: Nutritional decline predicts a shorter survival in MSA. Nutritional intervention may be 
required from the time of diagnosis to improve the survival prognosis in patients with MSA.
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Aims: We aimed to describe the diagnostic performance of the Real-Time Quaking-Induced Conversion 
assay for detecting alpha-synuclein seeds (RT-QuIC aSyn assay) in cerebrospinal fluid (CSF) to diagnose 
LBD in a clinical cohort with cognitive impairment. 
Methods: A cohort of subjects with cognitive impairment (neurodegenerative and non-
neurodegenerative) with available CSF sample at the moment of first evaluation was selected by 
convenience sample in our database. Subjects had clinical follow-ups ranging from 6 months to 12 years 
and current clinical diagnosis according to established consensus criteria. The diagnostic performance of 
RT-QuIC aSyn for the diagnosis of LBD were evaluated. 
Results: The test was evaluated in 317 subjects (age 66 years (SD 11), MMSE 25 (SD 4.5), 48% female) 
with the following clinical diagnoses: LBD (n=71), Alzheimer's disease (AD) (n=134) (all with compatible 
CSF profile), frontotemporal dementia (FTD) (n=22), non-neurodegenerative mild cognitive impairment 
(MCI) (n=50), other neurodegenerative diagnoses (n=8) and healthy controls (n=32). aSyn was detected 
in 62/71 (87%) LBD patients, 18/134 (13%) AD, 2/22 (9%) FTD patients, 0/50 MCI patients, 0/8 patients 
with other neurodegenerative diseases and 0/32 healthy controls. The sensitivity and specificity of the 
assay were 87% and 91% respectively for the diagnosis of LBD, with a PPV of 76% and a NPV of 96%. 
Conclusions: Detection of αSyn seeds by RT-QuIC has a good performance in identifying patients with 
LBD in a clinical cohort of cognitively impaired subjects. The test also identifies aSyn co-pathology in a 
subgroup of subjects diagnosed with AD.
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Aims: VGF (non-acronymic) and neuroserpin are neurosecretory proteins involved in the pathogenesis of 
neurodegenerative diseases. We aimed to evaluate their cerebrospinal fluid (CSF) concentrations in 
patients with Alzheimer’s disease (AD) and Lewy body disease (LBD). 
Methods: We measured VGF [AQEE] peptide and neuroserpin protein levels in 101 patients with LBD 
(Parkinson’s disease, PD n=89; PD with dementia, PDD n=12; dementia with Lewy bodies, DLB n=7), 76 
patients with AD and 37 control subjects, and tested associations with clinical scores and AD core 
biomarkers. 
Results: We found increased CSF levels of VGF [AQEE] (p=0.001) and neuroserpin (p=0.009) in 
patients with AD compared to patients with LBD, especially in cases with dementia. Lower levels of VGF 
[AQEE] and neuroserpin were significantly associated with lower Mini-Mental State Examination (MMSE) 
scores, with CSF tau protein levels and with each other in both LBD and AD. After stratification according 
to the CSF AT(N) profile, VGF [AQEE] and neuroserpin CSF concentrations were significantly increased 
only in LBD patients with A+T+ profiles and in AD patients compared to controls and other LBD 
subgroups. Finally, VGF [AQEE] showed a good diagnostic accuracy in the discrimination between AD 
dementia and PDD/DLB (AUC=0.754) and both biomarkers could well distinguish LBD/A-T- from 
LBD/A+T+ cases (AUC=0.740 for VGF [AQEE], AUC=0.756 for neuroserpin). 
Conclusions: CSF VGF and neuroserpin levels are elevated in patients with AD or LBD with AD 
copathology, thus, representing markers of AD-related pathogenetic changes of neurosecretory 
pathways.
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Aims: Dementia with Lewy Bodies (DLB), the second most common cause of degenerative dementia, is 
characterized by non-motor cognitive alterations preceding parkinsonism. Currently, DLB is diagnosed 
using a combination of medical and neuropsychological tests. However, these methods are sometimes 
insufficient for a solid and sharp diagnosis. ADmit has developed a cutting-edge technology based on 
next-generation sequencing (NGS) that identifies differential mitochondrial DNA methylation patterns in 
blood samples from DLB patients against control subjects. The aim is to develop a classification model to 
diagnose DLB patients from blood samples. 
Methods: Eighty-four subjects were recruited from Bellvitge University Hospital, AIBL Consortium, CITA-
Alzheimer Foundation, and Hospital Clínic de Barcelona. The methylation levels of ND1 and D-loop loci 
were measured by NGS in DLB (n=42) and control (n=42, CDR=0) subjects. Ten different supervised 
learning methods were considered to build a prototype model. All methods were run using a 3 repeated 
10-fold Cross-Validation. 
Results: Significant differences in the methylation profile distribution were found when comparing 
control vs DLB blood samples in both loci (FDR < 0.05). Random Forest (RF) method yielded the best 
performance of the classification model with accuracy=0.83 and Kappa=0.65. The RF model exhibited an 
accuracy of 0.81 on the testing data, with a 95% Confidence Interval ranging from 0.54 to 0.96, and a 
Kappa value of 0.63. The Sensitivity and Specificity were 0.75 and 0.875, respectively. The precision of 
the model was 0.86, and the F1-score 0.8. The ROC curve showed an AUC of 0.891. 
Conclusions: These results support the existence of a specific mitoepigenetic signature in blood 
samples from DLB patients. The present model performs a good classification of DLB patients, 
representing a promising minimal-invasive diagnostic tool to improve DLB diagnosis.



 
Shift 1 - 0488 

INVESTIGATING ALPHA-SYNUCLEIN CO-PATHOLOGY IN ALZHEIMER’S DISEASE BY MEANS OF 
CEREBROSPINAL FLUID ALPHA-SYNUCLEIN SEED AMPLIFICATION ASSAY 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Giovanni Bellomo1, Andrea Toja1, Federico Paolini Paoletti1, Yihua Ma2, Carly Farris2, Lorenzo 
Gaetani1, Nicola Salvadori1, Davide Chiasserini3, Anna Lidia Wojdała1, Luis Concha-Marambio2, Lucilla 
Parnetti1 
1University of Perugia, Laboratory Of Clinical Neurochemistry, Section Of Neurology, Department Of 
Medicine And Surgery, Perugia, Italy, 2Amprion, R&d Unit, San Diego, United States of 
America, 3University of Perugia, Section Of Physiology And Biochemistry, Department Of Medicine And 
Surgery, Perugia, Italy 

Aims: Neuropathological studies indicate that synucleinopathy represents one of the most common co-
pathologies in Alzheimer’s disease (AD). We applied α-synuclein seed amplification assay (αS-SAA) in 
cerebrospinal fluid (CSF) samples of AD patients to estimate the prevalence of αS-SAA positivity, also 
investigating whether such positivity was associated to clinical and neuropsychological parameters and 
disease progression. 
Methods: A highly reliable αS-SAA protocol was applied on n=430 CSF samples of AD patients 
encompassing the whole clinical spectrum (n=240), controls (n=85) and individuals with Lewy body 
disorders (n=105). Association between aS-SAA positivity and cognitive/behavioural changes over time 
was also evaluated. 
Results: As expected, a large majority (87%) of patients affected by Lewy body disorders showed a 
positive CSF αS-SAA, as opposite to a very low prevalence in controls (9%). In a significant proportion of 
all clinical AD stages we could see a positive CSF αS-SAA (26-27% in preclinical and prodromal AD; 36% 
in dementia stage). Of interest, out of 12 cases with posterior presentation, 8 (67%) showed a positive 
CSF αS-SAA. Moreover, all AD cases with CSF αS-SAA positivity showed a more marked impairment of 
visuospatial skills at baseline and cognitive decline at followup, as compared to AD cases with negative 
CSF αS-



 

SAA.  
Conclusions: Our study suggests that α-synuclein-related co-pathology may influence the clinical 
presentation and prognosis of AD. Accordingly, an update of the A/T/N system including the letter "S" for 



 
"synucleinopathy" should be taken into account in order to better define the molecular profile of AD 
patients.
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Aims: Diagnosing dementia with Lewy bodies (DLB) is still challenging, but could be facilitated by a DLB-
specific, easily accessible biomarker. In an antibody-based proteomics study we identified Fc Epsilon 
Receptor 2 (FCER2) as a novel biomarker candidate, showing reduced levels in DLB compared with 
controls (CN), Alzheimer’s disease (AD) and frontotemporal dementia (FTD). Here, we aimed to develop 
and validate an immunoassay for the detection of FCER2 in cerebrospinal fluid (CSF). 
Methods: We developed an automated immunoassay on the Simpleplex Ella platform. The assay was 
optimized for antibody combination and concentration, as well as buffer conditions. Assay performance 
was validated by assessing sensitivity, precision, parallelism, dilution linearity, recovery and sample 
stability. FCER2 was measured in a pilot cohort (controls: n=29, DLB: n=28, AD: n=31, FTD: n=29) and 
group differences were assessed by analysis of covariance corrected for age and sex. 
Results: The in-house developed FCER2 assay had a lower limit of detection of 14.13 pg/mL. Precision 
parameters were below a coefficient of variation of 20% (repeatability=12.2%; intermediate 
precision=19.8%). Mean parallelism was 114%, dilution linearity ranged from 57% to 179%, but was 
acceptable (85%-99%) within the working range of the assay. Recovery ranged from 93% (high spike) to 
145% (low spike). Two out of three samples were stable across 7 freeze-thaw cycles. Lowest FCER2 
concentrations were observed in DLB (193 pg/mL vs CN: 238 pg/mL; AD: 202 pg/mL; FTD: 243 pg/mL), 
but differences across groups did not reach significance (F(3, 109)=1.411, p=.244). 
Conclusions: We successfully developed and analytically validated an immunoassay for the detection of 
FCER2 in CSF. Next, clinical utility of FCER2 for DLB to differentiate DLB from other diagnostic groups 
will be evaluated in a larger clinical cohort.



 
Shift 1 - 0490 

STRATIFICATION OF SUBJECTS WITH PARKINSON’S AND MULTIPLE SYSTEM ATROPHY BY 
SEMI-QUANTITATIVE ΑLPHA-SYNUCLEIN SEED AMPLIFICATION ASSAY. 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Luis Concha-Marambio1, Carly Farris1, Yihua Ma1, John Middleton2, Hieu Nguyen1, Sandra Rosete-
Gonzalez1 
1Amprion, R&d Unit, San Diego, United States of America, 2Amprion Inc., Amprion Inc., San Francisco, 
United States of America 

Aims: To determine if alpha-synuclein semi-quantitative seed amplification assay (αSyn SQ-SAA) can 
stratify patients with synucleinopathies such as Parkinson’s disease (PD) and multiple system atrophy 
(MSA) based on levels of seeding activity present in cerebrospinal fluid (CSF). 
Methods: PD and MSA CSF samples were serially diluted in a synthetic diluent developed by Amprion 
that mimics human control CSF. Each of the dilutions were evaluated using Amprion R&D αSyn-SAA in 
triplicate. The dilution factor needed to reach 50% of the replicates positive (SD50-DF) for each of the 
titrated CSF samples was estimated using the Spearman-Karber method. The calculation included 
adjustment to account for self-aggregation and trimming when needed. 
Results: SD50-DF values were different for PD and MSA, with the PD group presenting amplification at 
much higher dilutions than the MSA group. Seeding activity in CSF from MSA and PD subjects was 
diluted out (no seeds detected) at 1:17 and 1:729 dilutions, respectively. Thus, two different dilution 
schemes were used to analyze additional PD and MSA CSF samples. MSA subjects presented a bimodal 
distribution, effectively dividing the group between “low seeders” and “high seeders”. The distribution for 
PD subjects was more complex and a larger number of samples is needed to determine if subgroups with 
different levels of seeding activity will emerge. 
Conclusions: Our results show that semi-quantitation based on dilutions can identify two subgroups of 
MSA subjects. Identification of these subjects may enable better selection criteria for clinical trials as 
SD50-DF may correlate with sub-strain features and/or levels of αSyn-seeds. SD50-DFs for PD CSF are 
much lower than reported levels for brain, skin, and other tissues, suggesting that normal CSF turnover, 
or unknown clearance mechanisms, oppose unlimited accumulation of αSyn-seeds in CSF.
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Aims: Objectives: Parkinson’s disease is characterised by accumulation (aggregation) of not just 
alpha-synuclein but also other neurodegenerative proteins in the brain which are filtered into the 
cerebrospinal fluid and blood for removal. A combination of different protein aggregate biomarkers in 
serum is suggested to work as a sensitive discriminator between early-stage Parkinson’s patients and 
healthy controls [1]. If optimised this may provide an early screening test for a high-risk population for the 
disease and provide the opportunity for early-stage intervention and treatment. The screening protocols 
are lengthy and highly labour intensive. Here we present a high throughput platform using a robotic liquid 
handling system to increase the speed of testing from around 50 samples to hundreds of samples per 
day. 
Methods: Methods: The robotic liquid handling system (CyBio FeliX Robot by Analytik Jena ) is used to 
prepare a sandwich single-molecule pulldown (SiMPull) immunoassay, using commercially available 
antibodies. Direct Stochastic Optical Reconstruction Microscopy (dSTORM) provides specific 
morphological data of the aggregates. Analysing the relative prevalence of different protein aggregates 
(primarily alpha-synuclein and tau) combined with the information on their size and shape gives a 
combination of metrics for distinguishing the patients from controls. 
Results: Results: Preliminary testing indicates that this technique can be used to distinguish Parkinson’s 
patients from controls, as well as patients who have high risk of developing early dementia. 
Conclusions: Conclusions: This platform represents the first step towards large scale population 
screening for early diagnosis and prognosis of Parkinson’s disease and provides the basis for similar 
deployment with other neurodegenerative diseases. References [1] Lobanova E. et al. Brain 145, 632–
643 (2021)



 
Shift 1 - 0492 

A NOVEL SEEDING AMPLIFICATION IMMUNOASSAY (SAIA) APPROACH FOR DETECTING 
ALPHA-SYNUCLEIN AGGREGATES IN CSF 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Ilham Abdi1, Indulekha Sudhakaran1, Simona Ghanem1, Nishant Vaikath1, Nour Majbour1, Vasilios C. 
Constantinides2, Elisabeth Kapaki2, George Paraskevas2, Wilma Van De Berg3, Daniel Erskine4, Kostas 
Vekrellis5, Michael Schlossmacher6, Omar El-Agnaf1 
1Qatar Biomedical Research Institute, Qatar Foundation, Neurological Disorder Research Center, Doha, 
Qatar, 2School of Medicine, National and Kapodistrian University of Athens, Eginition Hospital, First 
Department Of Neurology, Athens, Greece, 3Vrije Universiteit Amsterdam, Amsterdam UMC, Section 
Clinical Neuroanatomy And Biobanking, Department Of Anatomy And Neurosciences,, Amsterdam, 
Netherlands, 4Newcastle University, Ageing Research Laboratories, Newcastle upon Tyne, United 
Kingdom, 5Biomedical Research Foundation of the Academy of Athens, Division Of Basic Neurosciences, 
Athens, Greece, 6University of Ottawa, Brain And Mind Research Institute, Ottawa, Canada 

Aims: The lack of sensitive and specific biomarkers for α-synucleinopathies, such as Parkinson's disease 
(PD), multiple system atrophy (MSA), and dementia with Lewy bodies (DLB), presents a significant 
challenge in diagnostics and disease monitoring. We aimed to develop and characterize a novel 
diagnostic assay, Seeding Amplification ImmunoAssay (SAIA), for its quantitative, highly sensitive, and 
disease-specific detection of alpha-synuclein seeds in synucleinopathies 
Methods: SAIA was assessed for its analytical performance in a pilot study using brain homogenates 
from PD, MSA, DLB cases, and age-matched controls. Additionally, SAIA's application was explored in 
cerebrospinal fluid (CSF) samples from discovery cohort of PD subject and controls. 
Results: SAIA demonstrated remarkable performance in amplifying and detecting α-synuclein seeds in 
brain homogenates, with dilutions up to 6,400-fold and detection thresholds as low as 0.5 attogram. The 
assay effectively distinguished synucleinopathies from non-synucleinopathies and controls, achieving 
sensitivities and specificities between 80-100%, as evidenced by area under the curve values exceeding 
0.9. Notably, SAIA also revealed a positive correlation between CSF α-synuclein seed levels and disease 
severity in PD patients, as measured by the Unified Parkinson's Disease Rating Scale. 
Conclusions: The development of SAIA marks a significant step forward in the field of synucleinopathy 
research. Its ability to quantitatively and specifically detect α-synuclein seeds in both brain homogenates 
and CSF demonstrates its potential as a reliable diagnostic and disease monitoring tool.
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Aims: To evaluate the ability of a novel optimized alpha-synuclein seed amplification assay (aSyn-SAA) 
to detect alpha-synuclein (aSyn) aggregates in cerebrospinal fluid (CSF) samples and distinguishing 
between various movement disorders, including different synucleinopathies. 
Methods: This study was performed with CSF samples from a cohort comprised of healthy controls 
(n=30), and patients with Parkinson’s disease (PD) (n=101), corticobasal degeneration (CBD) (n=3), 
progressive supranuclear palsy (PSP) (n=22), or multiple system atrophy (MSA) (n=26). The detection of 
aSyn aggregates was evaluated using an optimized aSyn-SAA approach, which rapidly amplifies minimal 
aSyn aggregate amounts, making them easily detectable by thioflavin-T within just 24 hours. 
Results: The optimized aSyn-SAA effectively identified aSyn aggregates in CSF samples, with most of 
the PD samples testing positive. Samples from MSA patients were mostly positive as well, although to a 
lesser extent than PD patients. In contrast, tauopathy-related movement disorders, such as PSP and 
CBD, had predominantly negative results. Furthermore, the majority of samples from healthy controls also 
tested negative. The small number of negative cases within the PD and MSA groups could indicate false 
negatives, misdiagnosis or, in case of the PD group, the presence of genetic variants that are not 
associated with Lewy body pathology, and would therefore test negative on this assay. 
Conclusions: These results indicate that this optimized aSyn-SAA exhibits high sensitivity and 
specificity, and can accurately detect aSyn seeds in individuals with PD and MSA. Furthermore, we show 
that it can be a valuable tool for distinguishing PD and MSA from other movement disorders like CBD and 
PSP.
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Aims: The Synuclein-One study is an NIH-funded 30-site trial that included 96 participants with 
Parkinson’s disease (PD), and 120 healthy controls. We report the detection and quantitation of 
cutaneous phosphorylated alpha-synuclein (P-SYN) in patients with PD in those with and without 
DaTscan imaging and compare this to the P-SYN detection in the healthy population. Ongoing challenges 
exist in the search for a simple, reproducible marker of synuclein pathology. Costs and patient 
convenience limit the use of diagnostic nuclear neuroimaging while lumbar puncture is a complicated 
outpatient procedure that inadequately reimburses physician time and is not endorsed by patients. 
Methods: After signed consent, study participants completed neurologic examinations (MDS-UPDRS), 
medical history review, cognitive evaluation, orthostatic vital signs and neurodegenerative disease 
questionnaires. Skin biopsies at the distal leg, distal thigh and posterior cervical sites were performed on 
all participants with quantitation of P-SYN. 
Results: In the 96 PD participants (MDS-UPDRS 49±24; Hoehn and Yahr 2.1±0.5), P-SYN was detected 
in 89/96 (93%) and in 4/120 (3%) of healthy controls. Cutaneous P-SYN testing performed at 92.7% 
sensitivity and 96.7% specificity for detection of P-SYN in PD. Seventeen participants with PD completed 
a DaTscan (16 positive), and 15/16 were P-SYN positive, and the 1 DaTscan negative case was P-SYN 
positive. There were correlations between P-SYN and UPDRS score (R=0.43, P<0.01). No serious 
adverse events were reported, mild bleeding from a skin biopsy site noted in 2 study participants. 
Conclusions: Cutaneous P-SYN testing is sensitive and specific for detection of the phosphorylated form 
of alpha-synuclein in patients with PD. Although only a small proportion completed DaTscan testing, the 
P-SYN testing was positive in 94%. Quantitative measures of cutaneous P-SYN may offer a novel 
outcome in disease modifying clinical trials.



 
Shift 1 - 0495 

DYSREGULATION OF LYSOSOMAL AND AUTOPHAGIC-ASSOCIATED PROTEINS IN PBMCS AND 
PLASMA FROM PARKINSON'S DISEASE PATIENTS 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Marisa Goo1, Eric Liang1, Ritesh Ravi1, Buyankhishig Tsogtbaatar1, Yuxi Tian1, Alexander 
Haimovich2, Julian Agin-Liebes2, Roy Alcalay2,3, Sarah Huntwork-Rodriguez1 
1Denali Therapeutics, Development-clinical Biomarkers, South San Francisco, United States of 
America, 2Columbia University, Department Of Neurology, New York, United States of 
America, 3Laboratory of biomarkers and genomic of neurodegeneration, Tel-aviv Medical Center, Tel 
Aviv, Israel 

Aims: To evaluate lysosomal biomarkers in PBMCs and plasma from Parkinson’s disease (PD) patients 
with and without GBA1 or LRRK2 mutations compared to healthy controls. 
Methods: We analyzed PBMC samples (96 non-carrier PD, 51 non-carrier controls, 33 LRRK2 PD, 
18 LRRK2 non-PD, 21 GBA1 PD, 8 GBA1 non-PD, 5 LRRK2/GBA1 PD, 1 LRRK2/GBA1 non-PD) and 
plasma samples (62 non-PD and 67 PD) for biomarker analysis. Immunoassays on the Meso Scale 
Discovery (MSD) platform to measure the lysosomal-related proteins LAMP1, Cathepsin B (CatB), 
glucocerebrosidase (GCase), pS935 LRRK2 and total LRRK2. GCase enzyme activity was measured 
using the plate-based 4-methylumebelliferone assay and its substrate glucosylsphingosine (GlcSph) by 
targeted LC-MS/MS based approach. 
Results: We observed decreased GCase enzymatic activity and elevated GlcSph levels in PBMCs 
from GBA1 mutation carriers versus non-carriers, as well as significantly lower GBA protein 
levels. LRRK2 carriers had increased GCase enzymatic activity and reduced GlcSph levels with no 
change in overall GBA protein levels in PBMCs. LAMP1 levels were significantly, albeit slightly reduced, 
in PD compared to control in both PBMCs and plasma. CatB was elevated in PD plasma. 
Conclusions: Reduced LAMP1 levels in PD patient supports the hypothesis that lysosomes are reduced 
in PD patients. Additionally, elevated CatB levels in plasma suggests dysregulation in the normal 
lysosomal pathway in PD patients. We confirmed prior reports of elevated GCase activity in LRRK2 
carriers, which may be biologically meaningful considering reduction of GlcSph. Our findings further 
support loss of function in GBA1 shown by decreased PBMC GCase protein level and enzymatic activity 
along with elevation in GlcSph. This study provides novel biomarker data on Parkinson’s disease 
and LRRK2 /GBA1 genetic associations with readouts of lysosomal perturbations in plasma and PBMCs.
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Aims: Amyloid-beta plays a pivotal role in cognitive decline in Parkinson’s disease (PD). The prevalence 
of amyloid positivity evaluated by cerebrospinal fluid (CSF) of PD without dementia in their sixties is lower 
than that in the subjects with normal cognition without a diagnosis of PD (subjects with normal cognition) 
in the same age range. However, it is unclear whether this is also the case in patients with PD without 
dementia in their eighties. We aimed to identify the prevalence of amyloid positivity in patients with PD 
without dementia in their eighties using CSF amyloid-beta 42 levels. 
Methods: PD patients (UKPDSBB) without dementia who had been diagnosed between 2013 and 2022, 
and whose duration of parkinsonism was < 5 years were retrospectively evaluated. CSF was obtained at 
diagnosis. Patients were divided into two groups based on the age at diagnosis (≥73 or <73); a high 
group and a low group, because its mean age at diagnosis was 80.2 (± 4.4) and 64.9 (± 7.3), respectively. 
Results: Forty-nine and 40 patients were included in the high group and the low group, respectively. The 
prevalence of amyloid positivity was significantly higher in the high group (30.6%) compared to the low 
group (10.0%) (p = 0.02). 
Conclusions: The prevalence of amyloid positivity in both groups was lower than that in the subjects with 
normal cognition in the same age range, because the prevalence of amyloid positivity has been reported 
to be in the 40% range and 20% range in the subjects with normal cognition in the eighties and sixties, 
respectively. Our findings suggested that the inhibitory effects on amyloid positivity by α- synuclein may 
persist regardless of aging.
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Aims: Biomarkers to assess progression of α-synuclein pathology and potential treatment effects in 
Parkinson’s disease (PD) patients are currently lacking. Established α-synuclein seed amplification 
assays (SAA) for cerebrospinal fluid (CSF) have a binary readout and direct detection of α-synuclein 
pathology in CSF by ligand-binding assays (LBAs) has not been successful. The skin emerges as an 
attractive alternative to CSF due to presence of α-synuclein aggregates in peripheral nerves and low 
invasiveness of collection. 
Methods: We developed a new LBA for quantification of phosphorylated (pS129) α-synuclein aggregates 
in skin homogenate and adapted our in-house SAA method for detection of α-synuclein seeding in skin. 
Using these assays, we characterized a set of 20 postmortem skin samples from control and PD cases 
with documented Lewy-body pathology in the brain. 
Results: pS129 α-synuclein aggregates were significantly increased in PD skin and undetectable in most 
controls highlighting the specificity for PD. These LBA results were in concordance with the detection of 
α-synuclein seeding by SAA in the same samples. We observed a strong correlation between LBA and 
SAA readouts suggesting a relationship between pS129 α-synuclein aggregates and seeding activity in 
PD skin. Interestingly, the dynamic range of LBA was at least 30-fold higher than SAA highlighting the 
advantage of LBA for accurate quantification. 
Conclusions: Here, we report the successful development of LBA and SAA for detection of pathological 
α-synuclein in PD skin. Due to its superior quantification LBA for PD skin offers potential for the 
assessment of pathology progression and treatment effects. We are currently extending our data set to a 
larger cohort including early Lewy-body stages to further investigate the relationship between α-synuclein 
pathology in skin and brain.
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Aims: Objectives: Our primary aim was to identify longitudinal changes in linear RNAs associated with 
Parkinson's Disease (PD) by leveraging one of the largest available datasets. 
Methods: We utilized the Parkinson's Disease Biomarkers Program (PDBP) cohort, that includes 2,939 
blood samples from individuals of European origin collected at five distinct time points, all with available 
transcriptomic data. Our analysis involved employing STAR for sequence mapping to the GRCh38 
reference genome and Salmon for transcript quantification. We conducted mixed model differential 
expression analyses to account for data's longitudinal nature. Additionally, pathway and enrichment 
analyses were conducted, with all significance levels adjusted for multiple testing using the FDR 
correction. 
Results: We identified 290 transcripts associated with PD progression over time: TET2 (p=4.89x10-4, 
effect size=0.048), B4GALT1 (p=7.51x10-4, effect size=0.045), and NCL (p=1.08x10-4, effect size=-
0.050). In PD patients' substantia nigra, B4GALT1 and TET2 have been shown to exhibit increased 
expression, while NCL shows decreased expression. We also detected upregulated transcripts previously 
detected in blood samples from PD participants, including MDM4 (p=7.28x10-4, effect size=0.031) and 
BCL2L11 (p=4.05x10-5, effect size=0.056). Additionally, we found other PD-related transcripts, such as 
PARP1, OGA, OGT, NDFIP1 and NOTCH2NLC. Enrichment analyses revealed dysregulation in 
processes related to lysosomal membranes (p=1.90x10-2), protein folding (p=1.00x10-2), Tauopathies 
(p=1.30x10-2), cerebral degeneration (p=5.00x10-3), and glycosyl transferase activity (p=3.00x10-2), 
among other glycosylation-related pathways. 
Conclusions: Conclusion: Our findings unveil several known PD-related changes in blood that have 
already been described in the central nervous system. These results suggest the potential of using blood-
derived transcriptomic data as PD biomarkers and adds evidence to the holistic nature of central nervous 
system diseases.
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Aims: There is ample epidemiological and animal-model evidence suggesting that intestinal inflammation 
is associated with the development of Parkinson’s disease (PD). Leucine-rich α2 glycoprotein (LRG) is a 
serum inflammatory biomarker used to monitor the activity of autoimmune diseases, including 
inflammatory bowel diseases. In this study, we aimed to investigate whether serum LRG could be used a 
biomarker of systemic inflammation in PD and to help distinguish disease states. 
Methods: Serum LRG and C-reactive protein (CRP) levels were measured in 66 patients with PD and 31 
age-matched controls. 
Results: We found that serum LRG levels were statistically significantly higher in the PD group than in 
the control group (PD: 13.9 ± 4.2 ng/mL, control: 12.1 ± 2.7 ng/mL, p = 0.036). LRG levels were also 
correlated with Charlson comorbidity index (CCI) and CRP levels. LRG levels in the PD group were 
correlated with Hoehn and Yahr stages (Spearman’s r = 0.40, p = 0.008). LRG levels were statistically 
significantly elevated in PD patients with dementia as compared to those without dementia (p = 0.0078). 
Multivariate analysis revealed a statistically significant correlation between PD and serum LRG levels 
after adjusting for serum CRP levels, and CCI (p = 0.019). 
Conclusions: We conclude that serum LRG levels could be considered a potential biomarker for 
systemic inflammation in PD.
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Aims: The objectives of analyzing small extracellular vesicles are to simplify diagnosing or monitoring 
diseases by shifting from biopsy or CSF sampling to blood-based analysis. Some isolation methods lack 
the clinical requirements of exosomal yield, purity, reproducibility, and throughput. However, these 
features are essential in biomarker analysis. 
Methods: We compared twelve isolation methods, including size exclusion chromatography (SEC), 
differential centrifugation (DC), bead-based immunoprecipitation (BBIP), polymer-based precipitation 
(PolyP), and membrane affinity isolation (MAI). The isolated vesicles were characterized by several 
methods, including: 1.) Appearance of common EV markers. 2.) Depletion of plasma contaminants. 3.) 
Amount and size distribution of particles. Throughput and technical requirements of each method of 
isolation and characterization were estimated, which allows judging the feasibility of application in a 
clinical setting. Further, we evaluated the reproducibility of selected EV purification methods. For the 
preferred method, we tested the interindividual variability. 
Results: Residual protein corresponds largely to protein contaminations like albumin and IgG. SEC sEVs 
show an excellent depletion of high-density lipoprotein but a copurification of low-density lipoprotein, while 
the other isolation methods showed contrary results. We used several methods to quantify tetraspanins, 
like western blot, ELISA, and NanoView analysis. SEC (SmartSEC, qEVsingle35T) and DC samples 
showed high exosomal yield. Various particle-sizing methods allowed to represent an EV typical 
distribution, but the validity seems doubtful. 
Conclusions: In conclusion, an adapted SEC protocol gave the highest purity with simultaneously high 
EV marker yield. The reproducibility matched our acceptance criteria, and it revealed the interindividual 
variability.
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Aims: Neurodegenerative parkinsonism is mainly caused by neuropathologically defined alpha-
synucleinopathy (Syn) or tauopathy (Tau). To date non-invasive and easily accessible antemortem 
biomarkers of underlying pathology are a major unmet need. Sleep-wake disturbances are highly 
prevalent in neurodegenerative disorders and attract growing interest. In fact, rapid-eye-movement (REM) 
sleep behavior disorder (RBD) is a strong predictor of underlying alpha-synucleinopathy. However, little is 
known about non-REM (NREM) sleep features across different types of parkinsonism. Here, we explored 
whether sleep features from polysomnography differentiate suspected tauopathy or synucleinopathy in 
patients with neurodegenerative parkinsonism. 
Methods: We performed a retrospective single-center analysis of polysomnography recordings from 198 
patients with a clinical diagnose of neurodegenerative parkinsonism with suspected Syn (20 DLB, 100 
PD, 45 MSA) or Tau (27 PSP, 6 CBS). Sleep features were compared across groups and used in 
unsupervised clustering. 
Results: Tau patients showed less REM sleep, less NREM stage 2, more wake after sleep onset and 
less sleep efficiency than Syn patients (all p<0.001). We also found differences in sleep parameters 
between diagnostic groups, showing a gradient towards worse sleep from Lewy body disorders 
(DLB+PD) to atypical parkinsonism (MSA+PSP+CBS). Clustering allowed differentiation of Syn vs. Tau 
patients based on polysomnography features. 
Conclusions: NREM sleep features differ between neurodegenerative parkinsonism with suspected Syn 
or Tau. These findings suggest that neurodegeneration of sleep-wake regulatory brain regions might 
differ according to proteinopathy, in addition to RBD-related brainstem involvement as a feature of Syn. 
Sleep phenotypes derived from polysomnography could be of value as antemortem biomarkers for 
proteinopathy and clinical diagnosis in neurodegenerative disorders.
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Aims: Parkinson's disease (PD) is a prevalent neurodegenerative disorder characterized by the 
degeneration of dopaminergic nigrostriatal neurons. It has been observed that electroencephalography 
(EEG) can detect abnormalities in dopaminergic subcortical-cortical networks in PD. However, it remains 
inconclusive whether EEG abnormalities can serve as sensitive indicators for PD. This study developed 
an EEG recording platform to investigate whether abnormal quantitative EEG parameters can be 
monitored in a rat model of PD induced by 6-hydroxydopamine (6-OHDA). 
Methods: To induce Parkinsonian rat model, we injected 6-OHDA into the left medial forebrain bundle 
(MFB) to selectively eliminate dopaminergic neurons. Four electrodes were concurrently implanted to 
collect signals from the frontal and parietal lobes. EEG recordings, combined with wireless data 
transmission, were monitored two weeks after the 6-OHDA injection, followed by the analysis of 
differences in power spectral density across various frequency bands (delta, theta, alpha, beta, gamma, 
and high frequency). 
Results: The results of quantitative EEG demonstrate that, compared to rats with sham PD lesion, PD rat 
exhibited lower power in frequencies of low gamma (30~48 Hz) and high gamma (52~95 Hz), while no 
obvious differences were observed among the delta (0.5~4 Hz), theta (4~8 Hz), alpha (8~13 Hz), and 
beta (13~30 Hz) bands. 
Conclusions: Our preliminary findings suggest that 6-OHDA-induced neurodegeneration leads to a 
decrease in gamma power in EEG profiles, implying that it could serve as a potential indicator for 
monitoring disease progression and assessing the efficacy of intervention protocols in PD.
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Aims: Patients not yet receiving medication provide insight to drug-naïve early physiology of Parkinson's 
Disease (PD). Decisions to start medication and assessment of response to its initiation can be 
challenging for physicians and patients alike. To identify objective, sensor-derived features of upper limb 
bradykinesia, postural stability, and gait that can inform decision-making in a movement disorder clinic. 
Methods: We used a single finger sensor to identify upper limb features and an array of six body-worn 
sensors to measure postural stability and gait. Patients were tested over nine visits, at three-monthly 
intervals, as part of a standard neurological examination. 
Results: Three upper limb bradykinetic features (finger tapping speed, pronation supination speed, and 
pronation supination amplitude) and three gait features (gait speed, arm range of motion, duration of 
stance phase) were found to progress in unmedicated early-stage PD patients. In all features, 
progression was masked after the start of medication. There was no change in Montreal Cognitive Score 
and Mini Mental State Examination scores. 
Conclusions: Commencing antiparkinsonian medication is known to lead to masking of progression 
signals in clinical measures in de novo PD patients. In this study, we show how this effect can be 
measured using digital devices. The testing kit can be used in movement disorder clinics to inform 
decision-making and progression monitoring in early PD.
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Aims: Clinical parkinsonism is a core diagnostic feature for mild cognitive impairment with Lewy bodies 
(MCI-LB) but can be challenging to identify. A five-item scale1 derived from the UPDRS has been 
recommended for the assessment of parkinsonism in dementia.2 This study aimed to determine whether 
the five-item scale is effective in identifying parkinsonism in people with MCI. 
Methods: Participants with MCI from two cohorts (n=146) had a physical examination including the 
Unified Parkinson’s Disease Rating Scale and [123I]-FP-CIT SPECT striatal dopaminergic imaging. 
Participants were classified as having parkinsonism (P+) or no parkinsonism (P-) based on a consensus 
of three clinicians, and with abnormal striatal dopaminergic imaging (D+) or normal imaging (D-). The five-
item scale was the sum of tremor at rest, bradykinesia, action tremor, facial expression, and rigidity 
scores from the UPDRS. The ability of the scale to differentiate participants with clinically identified 
parkinsonism and abnormal striatal dopaminergic imaging (P+D+) and no parkinsonism with normal 
imaging (P-D-) was examined. 
Results: The five-item scale had an AUROC of 0.92 in Cohort 1, but the 7/8 cut-off defined for dementia 
had low sensitivity to identify P+D+ participants (sensitivity 25%, specificity 100%). Optimal sensitivity and 
specificity was obtained at a 3/4 cut-off (sensitivity 83%, specificity 88%). In Cohort 2, the five-item scale 
had an AUROC of 0.97, and the 3/4 cut-off derived from Cohort 1 showed sensitivity of 100% and a 
specificity of 82% to differentiate P+D+ from P-D- participants. 
Conclusions: The five-item scale is effective to identify parkinsonism in MCI, but a lower threshold must 
be used in MCI compared with dementia. References Ballard et al. Acta Neurol Scand 1997;96:366-71. 
Thomas et al. Int J Geriatr Psychiatry 2018;33:1293-1304.
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Aims: The MDS-UPDRS part III is the most widely used tool to measure changes in motor function over 
time in clinical trials of Parkinsons Disease (PD). This study evaluates the impact of rater change in visit-
to-visit score variability on the MDS-UPDRS part III total score in PD clinical trials. 
Methods: Data from six multinational clinical trials of early PD (H&Y I-III) were analyzed. MDS-UPDRS 
part III motor assessments conducted by site raters were arranged according to visit sequence and 
divided into two groups: Rater Change (different raters administered subject’s consecutive visits) and No 
Rater Change (same rater administered consecutive visits). The two groups were matched on mean 
interval times between visits using random sampling. Visit-to-visit absolute score changes for Part III total 
score were calculated, and frequency distributions were evaluated. 
Results: Welch corrected, two sample t-tests were conducted to compare score changes between rater 
change groups. For MDS-UPDRS part III, the Rater Change group showed a higher mean visit-to-visit 
score change (N = 2,523, mean = 6.7, SD = 5.53) compared to the No Rater Change (N = 7,553, mean = 
4.1, SD = 3.74) group. This group difference reached statistical significance (t = 22.31, df = 3325.45 , p < 
0.0001). Rater Change and No Rater Change groups did not differ significantly on mean interval times (t 
= 1.80, df = 3891.41, p = .07). 
Conclusions: Findings from the study indicate significantly higher score changes when there is a rater 
change between visits than not for MDS-UPDRS motor assessments. These results highlight the 
importance of rater consistency in reducing variability in an effort to improve data quality in PD trials.
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Aims: Social cognition (SC) deficits have been reported in Parkinson's disease (PD), but the 
characterization of these deficits and their underlying neural correlates remains limited. The aim of this 
study is to evaluate alterations in the recognition of complex mental states from faces in this population 
using a novel task and to explore their neural correlates. 
Methods: Twenty-two PD patients (M:11; age in years: 66.9±7.2, education in years: 11.0±3.9, MOCA: 
23.4±4.2) were enrolled. All patients underwent a basic clinical and neuropsychological assessment and 
performed the Facial Complex Expressions (FACE) test. Patients were classified as impaired (PD-SOC, 
n=7) or unimpaired (PD-CON, n=15) according to their performance on the FACE test, based on Italian 
normative data. Resting-state functional magnetic resonance imaging (rs-fMRI) was used to investigate 
functional connectivity (FC) within the emotion understanding network using both ROI-to-ROI and seed-
based connectivity analyses, both across the entire PD sample and comparing PD-SOC vs. PD-CON. 
Results: ROI-to-ROI connectivity analyses revealed a positive association between FACE test 
performance and BOLD co-activation of the right and left amygdala (p-FDR=0.003). Similarly, seed-based 
correlation analyses revealed significant clusters of FC between the left amygdala and the right temporal 
pole (peak p-FDR=0.025), the left insular cortex (peak p-FDR=0.025) and the right amygdala (peak p-
FDR=0.015). The same regions showed a lower FC in PD-SOC compared to PD-CON. 
Conclusions: This study demonstrated clinically relevant complex mental state recognition deficits in PD 
patients, associated with functional changes in emotion-related brain regions. FC results highlight the 
critical role of the bilateral amygdala in PD patients’ FACE test performance and extend the neural 
network for complex mental state recognition to include the left insular cortex and the right anterior 
temporal pole.
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Aims: To study how dopaminergic treatments, affect cognitive control in Parkinson's disease (PD) over 
three visits with escalating dosages. 
Methods: Ten drug-naive patients diagnosed with PD (median age = 59.5, IQR = 7.25 years) without 
dementia (mean MoCA = 25.5, IQR = 5.5) were enrolled. All patients initiated dopaminergic treatment, 
with Levodopa (n=4) and Pramipexol (n=6), administered during three visits (baseline, one-month, and 
three-month follow-up) with incremental dosages. The protocol for each visit involved eye-tracking, 
assessing latencies of prosaccades and antisaccades, express saccades (<130ms), errors, gain, and 
speed. A screening neuropsychological battery was employed, which included a tablet-based Numeric 
Stroop test with congruent and incongruent conditions. We analyzed statistical differences among the 3 
measurements using rank-transformed data and analysis of variance. 
Results: Significant measurement effect was observed for express prosaccades index (F = 3.76, p < 
0.05), and numeric Stroop both in congruent and incongruent conditions (F = 5.2, p < 0.05), (F = 4.77, p < 
0.05). The express prosaccade index significantly decreased from the second (median = 16.75, IQR = 
15.9) to the third (median = 3.36, IQR = 5.68) measurement, p < 0.05. Numeric Stroop tasks showed 
reduced reaction times between the second (median = 1408.4, IQR = 327) and third (median = 1175.5, 
IQR = 459.9) measurements for congruent, and between the second (median = 1275.13, IQR = 389.27) 
and third (median = 954.03.5, IQR = 372.86) measurement for incongruent condition. 
Conclusions: Initially impaired cognitive control showed improvement with dopaminergic treatment in the 
third assessment, seen in reduced express prosaccades and Stroop reaction times. Eye tracking 
demonstrated its potential as a sensitive clinical tool compared to other neuropsychological tests which 
did not exhibit significant differences.
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Aims: Both autonomic failure and nigrostriatal denervation are well-known features of Dementia with 
Lewy Body (DLB). However, the relationship between the two has been poorly investigated. We aimed to 
assess cardiovascular and sudomotor autonomic function tests (AFTs) in DLB and to evaluate the 
relationship between AFTs and 123I-ioflupane dopamine transporter uptake at single photo-emission 
computed tomography (DAT-SPECT). 
Methods: 15 DLB patients and 20 healthy controls (HC) underwent head-up tilt-test (HUTT), Valsalva 
Maneuver, deep-breathing, cold-face, hand-grip test (HG), electrochemical skin conductance (ESC). DLB 
patients also underwent DAT-SPECT, we used the DaTQUANT software for semi-quantitative analysis. 
Results: DLB patients showed lower delta heart rate at 3rd minute of HUTT (p=0.016), Valsalva Ratio 
(p<.001) and Overshoot (p=0.004), lower delta systolic (ΔSBP, p=0.002) and diastolic blood pressure 
(ΔDBP, p<.001) at HG, lower inspiration-espiration difference at deep-breathing (p=0.004), and lower 
hands-feet ESC than HC (both p=0.003). Of all the AFTs, only HG responses correlated with striatal 
DaTQUANT measures: HG ΔDBP strongly inversely correlated with bilateral uptake of 123I-FP in the 
anterior (Right: rho -0.691, p 0.004; Left: rho -0.676, p 0.006) and posterior putamen (Right: rho -0.769, 
p<.001; Left: rho -0.663, p 0.007). 
Conclusions: Despite the absence of overt orthostatic hypotension, DLB patients showed covert 
dysautonomia encompassing adrenergic and parasympathetic dysfunction. Moreover, the functioning of 
sympathetic peripheral efferent pathways to vessels, reflected by HG ΔDBP, was inversely associated 
with nigrostriatal denervation. This could suggest the presence of different profiles of peripheral-
predominant vs central-predominant impairment in DLB patients
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Aims: Generate algorithmic approaches to detect and characterize motor fluctuations in Parkinson’s 
disease using wearable device data. 
Methods: Wearable data from 900+ subjects with Parkinson’s disease were analyzed to characterize the 
prevalence and dynamics of medication-induced motor fluctuations. Subjects wore an Apple Watch and 
carried an iPhone to continuously monitor tremor, dyskinesia, gait and mobility, vitals, and sleep. We 
filtered for subjects with data for at least 10 days and >8 hours per day. We quantified periodicity using 
frequency decomposition methods, identifying spectral peaks above statistical chance thresholds. The 
periods of the identified cycles were validated against patient-reported medication schedules. We 
generated statistical features of the periodicity, which were used to cluster subjects as fluctuators versus 
non-fluctuators and to assess cycle dynamics over time. 
Results: Periodic fluctuations in tremor and dyskinesia were successfully identified in unevenly sampled 
time series data from tremor-dominant subjects. The prevalence, cadence, and magnitude of motor 
fluctuations varied across subjects, and we found fluctuators and non-fluctuators in our cohort (Figures 1, 
2). The algorithm was affected by patient phenotype, consistency in medication times, complexity of 
medication regimen, and data quantity per subject.



 

 



 

 
Conclusions: Data-driven approaches successfully identify motor fluctuators using wearable devices. 
Continuous monitoring can be used to quantify the cadence and magnitude of fluctuations, assess the 
change over time, and assess responses to therapeutic interventions.
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Aims: The Synuclein-One study is an NIH-funded 30-site multicenter trial that included 50 patients with 
dementia with Lewy bodies (DLB) and 27 with mild cognitive impairment. Here we report the detection of 
cutaneous phosphorylated alpha-synuclein (P-SYN) in patients with DLB and MCI. An unmet need exists 
for a validated, well-characterized, simple, reproducible biomarker of synuclein pathology. The number of 
individuals with neurodegenerative diseases continues to grow and misdiagnosis within and among 
synuclein and non-synuclein dementias continues to occur, resulting in incorrect medication choices, 
iatrogenic complications, inaccurate prognostication and patient frustration. 
Methods: After signed consent, study participants completed neurologic examinations (MDS-UPDRS, 
Hoehn and Yahr scale), medical history review, cognitive evaluation (MOCA), orthostatic vital signs and 
neurodegenerative disease questionnaires. DLB was defined using consensus criteria. MCI was defined 
as MOCA score of 18-25. Skin biopsies at the distal leg, distal thigh and posterior cervical sites were 
performed on all participants with quantitation of P-SYN and intra-epidermal nerve fiber density (IENFD). 
Results: In the 50 DLB participants (MDS-UPDRS 68±28, Hoehn and Yahr 2.4±1.0, MOCA 16±5.4), P-
SYN was detected in 48/50 (96%). Of 27 participants with MCI (MDS-UPDRS 3.5±6.0, Hoehn and Yahr 
0.1±0.4, MOCA 23±2.8), P-SYN was detected in 8/27 (30%). Detection of P-SYN in healthy controls is 
3.3%. 
Conclusions: Cutaneous P-SYN testing is a sensitive and specific test for phosphorylated alpha-
synuclein in patients with DLB. The detection of P-SYN in individuals with MCI is 10-times that of the 
healthy population. Longitudinal follow up of MCI participants is needed to understand the long-term 
implications of these results and the risk of co-pathology associated with other conditions such as 
Alzheimer’s disease.
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Aims: In collaboration with ki:elements, this study seeks to identify and validate digital speech biomarkers 
for Parkinson's Disease (PD) through AI empowered remote assessments. Building on ki:elements' prior 
work, the focus is on detecting early-stage Parkinson's, tracking progression, and assessing levodopa 
responsiveness. A subproject will further validate digital speech biomarkers against established molecular 
biomarkers including Tau, Amyloid and Lewy-Type Synuclein. 
Methods: The study will commence as a 12-month observational research, aiming to include 100 patients 
and 100 healthy controls, building on established cohorts with multiparametric deep phenotyping 
established at LMU Munich. In addition to extensive clinical phenotyping, this study will collect 
comprehensive speech data remotely through ki:element’s Mili mobile app. Combined with gold standard 
measures and advanced speech analysis using AI, this data will help to investigate speech and language 
based phenotypes for PD patients, capturing motor, cognitive, and mood symptoms. 
Results: Study Design, no results yet. Possible preliminary data by March 
Conclusions: The intricate diagnostic landscape of PD is riddled with challenges due to its reliance on 
clinical motor-function criteria and poor prognostic assessments. The emergence of non-motor symptoms 
as precursors to motor impairments showcases the complexity of PD's clinical manifestation. Considering 
the precursory and progressive nature of speech alterations AI and machine learning also offer immense 
promise in establishing reliable digital biomarkers. By delving into both speech alterations and molecular 
biomarkers in an exploratory subproject we seek to shed light on the underlying pathomechanisms of 
speech and linguistic changes in PD.
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Aims: Patients with Parkinson's disease (PD) exhibit a wide range of gastrointestinal dysfunctions, but 
until now, there has been no disease-specific scale to assess their severity. The Gastrointestinal 
Dysfunction Scale for Parkinson's Disease (GIDS-PD) was introduced in 2021 as a self-administered 
questionnaire comprising 12 items to evaluate constipation, bowel irritability, and upper gastrointestinal 
symptoms in PD patients, with scores ranging from a minimum of 1 point to a maximum of 108 points. 
Methods: With permission from the Movement Disorder Society, our team initiated the development of 
the Japanese version of GIDS-PD in August 2022. 
Results: Initially, we created the Japanese version from the English version of the original paper (Mov 
Disord. 2021;36:2358-2366). An independent team then conducted a back-translation of this Japanese 
version into English, and the Translation Review Subcommittee of the MDS confirmed the equivalence 
between the original and back-translated versions. In a pre-cognitive test involving 10 PD patients and 10 
assessors whose native language is Japanese, the comprehensibility of all items in the Japanese version 
exceeded an average score of 5 out of 6 points (with 6 points indicating very good understanding and 1 
point indicating very poor understanding). Following another round of review by the MDS, the provisional 
Japanese version of GIDS-PD was posted on the MDS website, making it available for general clinical 
use. 
Conclusions: The provisional use of the Japanese version of GIDS-PD is now possible. Currently, we 
are conducting field tests with 100 PD patients and 30 healthy individuals using the provisional Japanese 
version of GIDS-PD. This will allow us to compare its similarity to the original article.
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Aims: Characterisation of alpha-Synuclein (aSyn) aggregates as a biomarker for Parkinson’s disease 
(PD) in skin biopsies through use of direct Stochastic Optical Reconstruction Microscopy (dSTORM) and 
computational tools. 
Methods: We analysed dSTORM imaging of aSyn molecules in skin biopsies to quantitatively 
characterised aSyn aggregates at a single molecule level. We characterised and correlated aSyn 
aggregate properties with healthy controls (HC) and PD subjects’ clinical test scores and presence of PD. 
Results: Preliminary findings showed a significant decrease in the ratio between the number of neuronal 
marker molecules and phosphorylated-aSyn molecules suggesting damaged nerve cells in fibres highly 
enriched with phosphorylated-aSyn molecules (of 6 PD and 6 HC subjects). Furthermore, all tested 
algorithms in our analysis platform found a higher number of aSyn clusters/aggregates in PD than in HC 
subjects. In HC, a smaller percentage of phosphorylated-aSyn molecules were assigned to aggregates in 
comparison to PD samples, and differences were also shown in the sizes, densities, and number of 
molecules per aggregate of phosphorylated-aSyn. Interestingly, the number and the density of 
aggregates found with a total-aSyn antibody were smaller than the number and density of 
phosphorylated-aSyn aggregates. We have created a user-friendly analysis platform that offers a 
comprehensive toolkit for researchers that will be presented at the conference. 
Conclusions: The outcomes of dSTORM analysis highlights our unique method’s potential in identifying 
certain quantitative characteristics of aSyn distribution in skin biopsies, offering valuable insights into PD 
pathology. Our unique method may be used to explore early changes in the prodromal stage of PD by 
recognising at-risk individuals before observable onset of the disease and allow physicians to monitor 
disease progression and various treatments’ effects, according to each patient’s unique aSyn aggregates 
characteristics.
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Aims: Parkinson’s disease (PD) is heterogeneous both clinically and genetically with complex 
phenotypes and different progressive course. Despite recent advancements in the identification of both 
rare and common variants contributing to disease onset and risk, a comprehensive evaluation of the 
whole genome landscape in subjects with PD will improve our knowledge of this condition. The study 
aims at deciphering the genetic impact of coding and non-coding regions of the genome on Parkinson’s 
disease in Northern Italy. Therefore, we are actively recruiting patients diagnosed with Parkinson’s 
disease and expect to collect hundreds of cases in the next years. The overall goal of the study is to 
integrate genome sequencing into clinical practice. 
Methods: Whole genome sequencing is performed on PD subjects with short-read (Illumina) and/or long-
read (Oxford Nanopore) technologies. Bioinformatic analysis is performed using the NVIDIA Clara™ 
Parabricks® pipeline with BWA-Mem automatized and parallelized on GPUs. We also developed a 
consensus pipeline for SV analyses. 
Results: We sequenced hundreds of subjects on the Illumina platform and we are performing long-read 
sequencing on a selected group of subjects. In a subset of cases, we identified pathogenic and risk 
variants in known causative genes, and candidate variants in non-coding regions of the genome. 
Conclusions: We are sequencing the genome of a large Italian cohort of subjects with Parkinson’s 
disease. The integration of short- and long-read sequencing will allow the identification of novel mutations 
and mechanisms/pathways in unsolved clinical cases with Parkinson's disease. Additionally, the 
characterization of causative repeat expansions, structural variants, and epigenetic modifications on 
native DNA with Nanopore technology will further expand our understanding of Parkinson's disease. 
Overall, this study will facilitate the integration of genome sequencing in clinical practice.
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Aims: PRKN is the most frequent genetic cause of young-onset Parkinson's disease (YOPD). 
Approximately 3% of the YOPD is carrier of two damaging PRKN alleles. Many patients with YOPD are 
still genetically unresolved and some have only heterozygous variants in PRKN identified by conventional 
sequencing methods such as multiplex ligation-dependent probe amplification (MLPA) and short-read 
sequencing. Our previous study identified a 7.4 Mbp inversion in PRKN using long-read sequencing. We 
hypothesized that some YOPD patients with heterozygous variants of PRKN gene will likely have 
complex structural variants like inversions in the PRKN gene as an unrevealed second damaging variant 
which is difficult to identify using short-read sequencing. Thus, we aimed to elucidate the role of 
complex PRKN structural variants using long-read sequencing. 
Methods: Parkinson’s disease (PD) patients with age at onset younger than 50 were screened 
genetically by short-read amplicon sequencing and MLPA to identify potential causal variants in the 
causative genes for PD. Oxford Nanopore long-read sequencing was performed to patients who only 
have one heterozygous variants in PRKN. 
Results: 37 PD patients were identified to have heterozygous PRKN variants (Female: Male = 23:14, 
Age at onset = 34.5 ± 9.34) including 14 patients with point mutations and 23 with exon deletion or 
duplication. Oxford Nanopore long-read DNA sequencing has been performed on all 37 patients and we 
have got enough data so far for the analysis (Overall output; 95.2 ± 21.73 Gb, N50 20.9 ± 4.55 kb). 
Conclusions: Complex structural variants may exist as a second hit in heterozygous PRKN carriers with 
YOPD. Long-read sequencing can be an effective tool to identify complex structural variants in genetically 
unresolved patients with PD and will expand the role of PRKN in YOPD.
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Aims: We have recently reported the identification of new rare gene variants in Parkinson’s disease (PD) 
patients that support polygenic contribution to the disease. Here we aimed at extending the analysis to 
new families to identify novel genes that could increse the power of this diagnostic test. 
Methods: Whole exome sequencing was performed in a cohort of 1150 Italian individuals including 850 
PD patients (23 families and 804 independent patients) and 300 healthy subjects. 
Results: Family-based approach of 23 PD families identified polygenic inheritance of rare (MAF<0.01) 
and deleterius (CADD>20) variants in 22 PD candidate genes including: ATP10B, ACMSD, ANKK1, 
ANKRD50, DBH, DNAJC13, EIF4EBP1, GIGYF2, GRK5, HTRA2, LRRK2, MAN2C1, PACSIN1, PINK1, 
RHOT2, SH3GL2, SLC6A3, SMPD1, SNCAIP, SPG11, SYNJ1, TMEM175. All these genes are 
expressed in human dopaminergic neurons and are involved in pathways potentially deregulated in PD. 
The co-inheritance of multiple rare variants (≥ 2) in a panel of 36 PD genes, selected combining data from 
this study with our published work, may predict PD occurrence in about 50% of patients, both familial and 
sporadic cases, with high significance (PD sv cnt, p = 1.6 x10-6; familial PD vs cnt, p = 3.9x10-8; sporadic 
PD vs cnt, p = 0.0002). Furthermore, patients carrying ≥ 2 variants showed higher risk of manifesting 
cognitive decline (p=0.0008) and an erlier age at onset of the disease (p=0.01). LRRK2 mutation carriers 
showed higher risk of manifesting levodopa induced dyskinesia (p=0.009). MRI volumetric analysis in a 
subset of patients carrying ≥ 2 variants showed significant increase of red nucleous (p=0.007), coudate 
(p=0.01) and cortical thickness (p=0.01) volumes. 
Conclusions: Our data underline the importance of rare variants in the genetics of PD and may be 
relevant for its prediction, diagnosis and treatment.
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Aims: To investigate the potential interaction of sex and GBA mutations on the phenotype of patients with 
Parkinson Disease (PD). 
Methods: GBA-relatedPD and nonGBA-PD underwent a comprehensive clinical characterization (MDS-
UPDRS-I-IV, MOCA, SCOPAUT, UPSIT, RBDSQ, BDI and HADS-A). Clinical scores were compared 
between PD groups. Clustering analysis based on genetic status, demographic and clinical measures 
was applied to delineate new subgroups. Subgroup analysis according to GBA mutations severity was 
also performed. 
Results: 53 GBA-PD (56% males) and 83 nonGBA-PD (64% males) were enrolled. Within GBA-PD, 10 
subjects carried mild, 18 severe, 15 risk and 10 unknown variants. GBA-PD were similar to nonGBA-PD 
expect for significantly younger age at disease onset and higher BDI and HADS-A scores. Comparison 
analysis stratified by sex showed that GBA-PD males diverged significantly from nonGBA-PD males in 
terms of depressive symptoms, while females were comparable in the two groups. Cluster analysis based 
on combined clinical parameters allowed splitting the entire sample into 2 clusters, which discriminated 
mainly nonGBA-PD males (Cluster1), from the remaining groups (all females and GBA-PD males - 
Cluster 2). Dysautonomia, mood and sleep disorders were the most relevant features influencing the 
clustering process. Interestingly, a significantly higher proportion of mild and severe GBA mutations 
belonged to Cluster 1, while most of risk variants fell in Cluster 2. 
Conclusions: This study highlights the intricate interplay between sex, genetic status, and non-motor 
features of PD. In this cohort, GBA status was associated with distinct non-motor features (particularly 
mood disorders), with overt sex-related differences. While these data warrant replication in independent 
cohort, they emphasize that the interplay of sex and genetic status need to be considered when stratifying 
PD patients, for improving more accurate precision medicine approaches.
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Aims: We present preliminary results of an ongoing large cross-sectional cohort study on patients with 
Parkinson’s disease (PD) to assess the role of single nucleotide polymorphisms (SNPs) in the Aquaporin 
4 (AQP4) gene, an essential gene for the function of the glymphatic system, in determining clinical 
phenotypes of PD. 
Methods: 176 PD patients consecutively enrolled across three sites in southern England performed a 
thorough in-person and online assessment of motor and non-motor symptoms, with particular focus on 
the sleep – Parkinson’s disease Sleep Scale (PDSS); Epworth Sleepiness Scale (ESS); Insomnia 
Severity Index (ISI); and cognitive performance – Montreal Cognitive Assessment (MoCA) and 
Cambridge Neuropsychological Test Automated Battery (CANTAB). Venous blood was collected and 
analysed for detection of variants on SNPs of the AQP4 gene. 
Results: Carriers of the rs162007 and rs162009 SNPs presented higher scores on the ESS (p=0.01 and 
p=0.02, respectively) and worse performance on the One-Touch Stockings of Cambridge test (OTS) 
assessing executive function (z-score p=0.016 and p=0.02, respectively). Homozygosity for the 
rs3875089 SNPs associated with worse sleep performance as assessed with the ISI (p=0.024), and 
PDSS (p=0.04). Carriers of the rs9951304 SNP displayed worse executive function on the OTS 
(p=0.009). Conversely, homozygosity for the rs3763040 SNP yielded better sleep scores on the ESS 
scale (p=0.045). and carriers of the rs72878787 SNP, better cognitive performance on the MoCA 
(p=0.026). This latter SNP was also associated with worse depressive symptoms as assessed with the 
Beck Depression Inventory II scale (BDI-II, p=0.015). Homozygous rs3875089 SNP carriers showed 
significantly higher total scores on NMSS (p=0.017). 
Conclusions: These preliminary results provide evidence of a role of AQP4 SNPs in determining PD 
phenotypes mainly associated with altered sleep and cognition.
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Aims: Novel pathogenic gene, ATPase phospholipid transporting 10B (ATP10B) mutations are 
established casuse of autosomal recessive early onset Parkinson’s Disease(EOPD) or dementia with 
Lewy bodies (DLB). ATP10B mutations participate in contribute to loss-of-function mechanism resulting in 
a dysregulated lipids glucosylceramide(GluCer) and phosphatidylcholine(PC) homeostasis. That induces 
lysosomal degradation, which contributes to the aggregation of alpha-synuclein. 
Methods: 

 (A. Son and B. Mother) 18F-FP-CIT PET imaging shows bilateral posterior putamen with relative sparing 
of the ventral putamen decreased uptake with relative sparing of the ventral putamen. In genetic analysis, 
identical novel ATP10B mutation were revealed. This is the first report of familial PD with ATP10B 
mutation in south Korea. 
Results: The mutation could affect the structural changes by the alternation of the intra-molecular 
interactions with other amino acids. 3D structure and interactions between amino acids were predicted 
from wild-type and mutant protein sequences (Figure 3). The 3D structure of wild-type protein was 
obtained from the AlphaFold database. Wild-type and mutant amino acids are presented, and the 
predicted interaction with other structura ladjacent amino acid was indicated and connected by the 
dashed line. The substitution from Arg303 to Trp303 led to the contraction of cavity volume of the protein. 
In addition, the interaction between Arg303 and Arg1043 was disappeared when mutant Trp303 was 
replaced. On the other hand, ATP10B protein is a transmembrane protein in the lysosome, which may be 
caused by membrane instability by mutation. 
Conclusions: To our knowledge, this is the korean report of ATP10B variant in parkinson's disease 



 
family. We suggest that genetic screening panel for should be provided in Korean PD patients with strong 
family history, including ATP10B mutation, for appropriate genetic counselling and improve the diagnostic 
accuracy.
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Aims: The primary aim is to estimate the true prevalence of REM sleep behavioural disorder (RBD) in 
Luxembourg. RBD affects an estimated 0.5 to 1.25 percent of the general population and approximately 2 
percent in older adults, translating to 40 to 100 million expected patients worldwide. RBD is a known risk 
factor for Parkinson's disease (PD), and its global prevalence varies due to genetic and environmental 
factors. 
Methods: The Luxembourg national RBD study invited over 300,000 citizens to participate and 
succeeded in collecting data from 17,000 respondents. However, this raw data likely contains sampling 
biases. To refine these estimates, we applied a Bayesian Statistics approach using latent class analysis. 
Specifically, prior information was shaped by a beta density and combined with the data observed by the 
Luxembourgish study to provide a more robust estimation of the underlying prevalence. 
Results: We were able to approximate the latent prevalence of RBD in Luxembourg. Our analysis 
produced a mean estimated prevalence of 8.2%, with a median of 8.7%. The 95% credible interval for the 
prevalence ranged from 1.0% to 13.3%. Additionally, test sensitivity and specificity were estimated at a 
mean of 98.0% and 94.6%, respectively. 
Conclusions: The descriptive analysis from the Luxembourg national RBD study provides valuable initial 
insights but might be limited by potential sampling biases. This Bayesian analysis provides the first 
canton-level estimation of RBD prevalence in Luxembourg, supported by a robust measure of statistical 
uncertainty. The model can be updated with new data at both EU and national levels, serving as a robust 
instrument for current and future epidemiological research.



 
Shift 1 - 0521 

ACCURATE AND DEPLOYABLE GENETIC ANCESTRY PREDICTION FOR NEUROLOGICAL 
DISORDERS 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C05.E. GENETICS, 
EPIDEMIOLOGY: OTHER 

Mathew Koretsky1, Nicole Kuznetsov1, Mary Makarious1,2,3, Hampton Leonard1,2,4,5, Michael Nalls1,2,4, Dan 
Vitale1,4 
1Center for Alzheimer's and Related Dementias, National Institutes Of Health, Bethesda, United States of 
America, 2Laboratory of Neurogenetics, National Institute on Aging, National Institutes Of Health, 
Bethesda, United States of America, 3University College London, Ucl Movement Disorders Centre, 
London, United Kingdom, 4DataTecnica LLC, Datatecnica Llc, Washington, United States of 
America, 5DZNE, Dnze, Tuebingen, Germany 

Aims: The genetic architecture of diseases varies across populations. Emphasis has been placed on 
collecting diverse individual-level data to run genome-wide association studies (GWAS) for different 
ancestries. Here, we present an accessible machine learning-based approach for genetic ancestry 
prediction for the NeuroChip and NeuroBooster arrays, which were designed for screening neurological 
disorders across diverse populations. 
Methods: Reference samples from 1000 Genomes Project, Human Genome Diversity Project and an 
Ashkenazi Jewish population defined ten ancestry groups (Supplementary Figure 1). Common variants 
were identified between the reference panel and samples genotyped on each array. Principal 
components fit on these variants were used to train XGBoost classifiers from the reference samples that 
render predictions on the genotypes. The models are deployed on Docker Hub for researchers to 
download and use on their own computing infrastructures while staying within GDPR 
requirements. 



 

 
Results: Models trained on 24,354 and 39,340 overlapping variants achieved test accuracies of 97.3% 
for NeuroChip and 98.4% for Neurobooster, respectively. A GWAS performed on African and African 
admixed individuals that identified a population-specific Parkinson’s risk variant in GBA1 used the 
NeuroChip model to confirm ancestry for 589 African samples, and the NeuroBooster model for 1,722 



 
African and 1,334 African admixed samples. The NeuroBooster model was also used to predict ancestry 
for 12,728 Parkinson’s cases, 1,674 Alzheimer’s and related dementia cases, and 10,533 controls for the 
Global Parkinson’s Genetics Program (GP2). 
Conclusions: These models serve as a foundational workflow for studies of Parkinson’s and related 
dementias at GP2 to quantify the impact of diverse genetic datasets in precision medicine studies of 
neurodegeneration. Future directions include deploying models for accurate prediction on more 
genotyping chips for researchers to leverage.
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Aims: GenoTools is a Python package for automating and scaling genotype quality-control (QC) and 
genome-wide association study (GWAS) workflows. As larger, more diverse genotype sample sizes are 
produced, GWAS continues to be standard for nominating variant-trait associations. GenoTools simplifies 
large-scale, population genetics to produce clean genotypes, summary statistics, and ancestry-specific 
GWAS. 
Methods: GenoTools uses PLINK2, with modifiable values, for missingness, genetic sex, relatedness, 
heterozygosity, Hardy-Weinberg, and non-random missingness QC. Ancestry is based on reference 
panels from 1000 Genomes Project, Human Genome Diversity Project, and an Ashkenazi Jewish 
population. Ancestry prediction incorporates PCA, UMAP, and linear classifiers to assign per-sample 
ancestry labels. Ancestry-specific GWAS is run, yielding population-specific summary statistics for meta-
analysis. 
Results: The Global Parkinson’s Genetics Program performs data processing using GenoTools. To date, 
24,935 samples across ten ancestry groups have passed QC, including 12,728 Parkinson’s disease 
cases, 1,674 Alzheimer’s disease and related dementia cases, and 10,533 controls. We developed an 
accompanying interactive web-application for scientists to examine these results regardless of 
computational skill. These processed data were also used in a GWAS of African and African-admixed 
ancestry which identified a novel Parkinson’s risk variant in GBA1. GenoTools refined GWAS signals 
for APOE, GBA1, SNCA, and LRRK2 while leveraging complex ancestry models, as these GWAS signals 
are enriched within broadly-European, Ashkenazi, and Finnish populations (Table 1). 

SNP_ID_hg38 Gene EUR_freq 

19:44907187:G:A APOE 0.404569 

1:155236550:A:C GBA 0.29654 

12:40277196:C:A LRRK2 0.156912 

4:89814855:C:A SNCA 0.250928 



 
 

 



 

 



 

 



 

 

 



 

 

 
Conclusions: GenoTools has shown success in producing high-quality calls at a level 



 
deeper than commonly used in GWAS, with strong computational efficiency leading 

to discoveries in Parkinson’s disease genetics. GenoTools will be broadly used in 

expediting neurodegenerative disease research and beyond.



 
Shift 1 - 0523 

INVESTIGATION OF COMPOUNDS IDENTIFIED IN A HIGH-THROUGHPUT SCREENING IN A 
PARKINSON’S DISEASE CELL MODEL 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C06.A. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: A-SYNUCLEIN 

Svenja Bothe1, Matthias Höllerhage1, Claudia Moebius2, Marc Bickle3, Günter Höglinger4 
1Hannover Medical School, Department Of Neurology, Hanover, Germany, 2Max Planck Institute of 
Molecular Cell Biology and Genetics, Ht-technology Development Studio, Dresden, Germany, 3Roche 
Pharma Research & Early Development, Institute Of Human Biology (ihb), Basel, Switzerland, 4Ludwig 
Maximilian University, Department Of Neurology, Munich, Germany 

Aims: The impact of alpha synuclein (aSyn) in Parkinson’s disease (PD) has been long known. However, 
neither its physiological role nor its pathophysiological mechanism is fully understood and there is no 
aSyn-specific therapy available yet. Therefore, our goal was to perform a high-throughput screening with 
50,000 small chemical compounds to find compound that protected from aSyn-induced toxicity and 
investigate the mechanism of action of the most potent compounds. 
Methods: We used a PD cell model, in which a moderate overexpression of wild-type aSyn in postmitotic 
dopaminergic neurons (LUHMES) leads to 50% cell death. In this model, we performed a high-throughput 
screening and identified 25 compounds as potential leads for further drug development. To confirm the 
findings from the primary screening and to study the aSyn-specifity of the compounds, we performed LDH 
cell viability assays and cell stainings for apoptosis and neuronal markers. To study the mechanism of 
action of the compounds we used a cell-free aggregation assay and performed Western blot analyses 
with different marker proteins of the cellular degradation machinery. 
Results: We identified 8 compounds that led to specific protection from aSyn-induced toxicity and 
selected them to further dissect their mechanism of action. Preliminary results from the aggregation assay 
showed a reduction in fluorescence intensity signal for 2 compounds, suggesting them to be inhibitors of 
aSyn aggregation. Western Blot analyses revealed that cells treated with 2 of the compounds had a 
significant increase on autophagic flux, suggesting a protective mechanism via stimulation of the 
intracellular degradation of aSyn. 
Conclusions: In conclusion, our data suggest that 8 of our initial 25 compound hits lead to aSyn-specific 
protection in our PD cell model and possibly act by inhibiting the aSyn aggregation or promoting aSyn 
degradation.
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Aims: The aim of the present pilot study was to assess variant of uncertain significance (VUS), and 
pathogenic mutations in SNCA, PINK1, PARK7, PRKN, and LRRK2 genes and to analyze their possible 
association with mtDNA variants in Parkinson’s disease (PD) patients 
Methods: Fifteen PD patients were enrolled for this analysis. Blood samples were obtained from the 
institutional database of the IRCCS INRCA. SNCA, PINK1, PARK7, PRKN, and LRRK2 specific gene 
mutations were assessed through an NGS-based custom panel and classified by the Parkinson’s disease 
mutation database (PDmutDB). mtDNA was sequenced using a chip-based resequencing system which 
detects both homoplasmic and heteroplasmic mtDNA variants (40-60% heteroplasmy), and allows the 
assessment of low-level heteroplasmy (<10% heteroplasmy) by the REA (ratio of expected alleles) index. 
Results: The mutations identified by PDmutDB in the specific genes were classified as benign (44.8%), 
benign VUS (37.1%), VUS (14.3%), likely benign VUS (2.85%) and pathogenic (0.95%). Mean 
homoplasmic and heteroplasmic mtDNA variants per PD patient were 22.2±5.1 and 6.5±3.5, respectively. 
Correlation analysis showed that total number of VUS in our cohort strongly correlated with total mtDNA 
homoplasmic variants (r=0.8452), and moderately with total (r=0.6002) and D-loop heteroplasmic variants 
(r=0.6093). Total benign VUS mutations negatively correlated with REA index in ND4 gene indicating that 
high values of this kind of mutations were associated with low-level heteroplasmy (r=-
0.6667). PINK1 and LRRK2 total mutations negatively correlated with REA, PINK1 with total and with 
most mitochondrial gene REA, while LRRK2 only with ND4 gene REA values. 
Conclusions: Our preliminary data suggest that mutations in genes associated with PD might influence 
mtDNA homo-and heteroplasmic variant burden, thereby supporting the role of mitochondrial dysfunction 
in PD pathogenesis. Further studies will be necessary to confirm these findings.
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Aims: Mutations in LRRK2 (Leucine-Rich Repeat Kinase 2) are the most common cause of familial 
Parkinson´s disease (PD), and variants in this gene increase risk for the sporadic form of the disease.. 
LRRK2 is phosphorylated by other kinases at a cluster of serines between its ANK and LRR domains, 
and the phosphorylation status of LRRK2 is related to disease. Studies from our lab have identified 
subunits of Ser/Thr Protein Phosphatase 1 and 2A (PP1 and PP2A) as phosphatases of LRRK2. 
However, the binding interface of these phosphatases with LRRK2 is currently unknown. 
Methods: Characterization of the binding interface of LRRK2 with its phosphatases using truncated 
constructs encoding LRRK2 domains with protein-protein interaction techniques such as 
coimmunoprecipitation, proximity ligation assay and microscale thermophoresis. Site-directed 
mutagenesis is performed in the domains of LRRK2 interacting with phosphatases to identify the residues 
that are important for their interaction. 
Results: Here we confirm that PPP1CA, PPP2CA and PPP2R2A bind full length LRRK2 and have 
differential binding preferences towards the different domains of LRRK2. 
Conclusions: Our research has identified the regions of binding between LRRK2 and its phosphatases, 
establishing the groundwork needed to understand the mechanisms of LRRK2 phosphoregulation at the 
structural level and to modulate LRRK2 complexes with its phosphatases as a strategy to manipulate the 
phosphorylation status of LRRK2.
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SPATIAL LIPID PROFILING OF THE HUMAN BRAIN REVEALS CHANGES RELATED TO AGEING 
AND PARKINSON’S DISEASE 
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Heales3, Kevin Mills1, Sonia Gandhi2 
1UCL, Institute Of Child Health, London, United Kingdom, 2UCL, Queen Square Institute Of Neurology, 
London, United Kingdom, 3National Hospital for Neurology & Neurosurgery, Neurometabolic Unit, 
London, United Kingdom 

Aims: Dysregulation of the glycosphingolipid degradation pathway is a known risk factor for developing 
Parkinson’s Disease (PD) as illustrated by the increased risk of PD in GBA heterozygotes. Brain lipid 
changes are also observed in the brains of sporadic PD patients but to a lesser extent than GBA-PD. 
Knowledge of how brain lipids change across the human brain anatomically, with age and disease have 
been relatively poorly studied. We have addressed this by spatially profiling the lipidome across 8 
different brain regions and explored how lipids change across regions, with age and in response to PD. 
Using a multi-omic approach we also identify lipids that are associated with changes of the PD brain 
proteome. 
Methods: We have used high precision tissue sampling with targeted LC-MS/MS lipid panels along a 
spatio-temporal pathology gradient of early, mid and late stage disease. 
Results: All regions demonstrated a specific lipid profile with ceramide showing the least variation. Age 
affected the profile in the controls and was driven by increased hexosylceramide and ceramides. The 
parietal and frontal cortices and putamen were most affected by PD with between 18-24% of total lipids 
showing changes. Lipids driving these changes were mostly gangliosides, hexosylceramide and medium 
chain ceramides. Early PD changes were observed only in the cerebellum and frontal cortex with 
increased ceramides, lyso-sphingomyelin and plasmalogens. Multi-omic analysis revealed sphingomyelin 
C34 and C36 species (which are known to bind to a-synuclein fibrils) correlated significantly with proteins 
that were altered in early PD. Correlation with mitochondrial complex I activity indicated medium chain 
ceramides, lyso-phosphocholine and plasmalogens are associated with mitochondrial function in early 
PD. 
Conclusions: The brain lipid profile changes with PD and early lipid changes are associated with ROS 
production and mitophagy.
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DNA METHYLATION PROFILING IN DIFFERENT BRAIN CELL TYPES IN PARKINSON’S DISEASE 
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Aims: Much is still unknown about the aetiology of Parkinson’s disease (PD). While several risk genes 
have been identified, there is also growing evidence of epigenetic dysregulation, with a number of recent 
studies identifying DNA methylation changes in PD brains. However, nearly all research has used bulk 
brain tissue which masks any cell-type specific epigenetic signatures. We aim to investigate genome-wide 
DNA methylation alterations in distinct cell types isolated from PD post-mortem brain tissue, and 
additionally whether DNA methylation varies according to GBA1 mutation status (the most common PD 
genetic risk factor). 
Methods: Fluorescence-activated nuclei sorting was used to isolate neuronal, oligodendrocyte and other 
glial cell nuclei from the prefrontal cortex of 129 individuals (36 PD-GBA1, 35 PD-non-GBA1, 10 control-
GBA1 and 48 control-non-GBA1). Nuclear DNA was extracted and bisulfite converted and genome-wide 
DNA methylation was measured using the Infinium MethylationEPIC BeadChip. Following a quality 
control pipeline, differential methylation was analysed using linear regression. Individuals were also 
genotyped using the Infinium Global Screening Array. 
Results: Cell-type isolation was largely accurate with the vast majority of samples passing quality control. 
DNA methylation was analysed, comparing PD and control samples as well as PD-GBA1 and PD-non-
GBA1, and cell-type specific differentially methylated positions were identified. 
Conclusions: This is one of the first studies to investigate genome-wide DNA methylation alterations 
across distinct brain cell populations in PD. Additionally, it starts to stratify individuals by GBA1 status. 
Future work will involve targeted validation of the top changes and integrating DNA methylation, genetic 
and microRNA expression data (generated for several of these samples). The findings will shed new 
insights into genes and biological mechanisms involved in the disease and how these might vary 
according to cell type and disease subtype.
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NEURONAL HAEMOGLOBIN INDUCES LOSS OF DOPAMINERGIC NEURONS IN MOUSE 
SUBSTANTIA NIGRA, COGNITIVE DEFICITS AND CLEAVAGE OF ENDOGENOUS Α-SYNUCLEIN 
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1Istituto Italiano di Tecnologia, Rna Lab, Genova, Italy, 2SISSA, Area Of Neuroscience, Trieste, 
Italy, 3Elettra, Sincrotrone, Trieste, Italy, 4Universita’ del Piemonte Orientale, Department Of Health 
Sciences And Research Center On Autoimmune And Allergic Diseases (caad), Novara, Italy 

Aims: Parkinson’s disease (PD) presents the selective loss of A9 dopaminergic (DA) neurons of 
Substantia Nigra pars compacta (SNpc) and the presence of intracellular aggregates called Lewy bodies. 
α-synuclein (α-syn) species truncated at the carboxy-terminal (C-terminal) accumulate in pathological 
inclusions and promote α-syn aggregation and toxicity. Hemoglobin (Hb) is the major oxygen carrier 
protein in erythrocytes. In addition, Hb is expressed in A9 DA neurons where it influences mitochondrial 
activity. Hb overexpression increases cells’ vulnerability in a neurochemical model of PD in vitro and 
forms cytoplasmic and nucleolar aggregates upon short-term overexpression in mouse SNpc. In this 
context, our objective was to study the effects of Hb expression in DA neurons in vivo. 
Methods: α and β-globin chains were co-expressed in DA cells of SNpc in vivo upon stereotaxic 
injections of an Adeno-Associated Virus isotype 9 (AAV9) and in DA iMN9D cells in vitro. 
Results: Long-term Hb over-expression in SNpc induced the loss of about 50% of DA neurons, a mild 
motor impairment and deficits in recognition and spatial working memory. Hb triggered the formation of 
endogenous α-syn C-terminal truncated species. Similar α-syn fragments were found in vitro in DA 
iMN9D cells over-expressing α and β- globins when treated with pre-formed α-syn fibrils. 
Conclusions: Our study positions Hb as a relevant player in PD pathogenesis for its ability to trigger DA 
cells’ loss in vivo and the formation of C-terminal α-syn fragments.
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ON THE WAY TO A NEW MODEL OF NEURODEGENERATION? FIRST EVIDENCE OF THE 
EXPRESSION OF GATA1 IN THE BRAIN 
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1Campus Bio-medico University of Rome, Microscopic And Ultrastructural Anatomy Laboratory, Rome, 
Italy, 2Mossakowski medical research Centre Polish Academy of Sciences, Laboratory Of Molecular Basis 
Of Neurodegeneration, Warsaw, Poland, 3Università Campus Bio-Medico di Roma, Laboratory Of 
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Aims: GATA1 is a transcription factor belonging to GATA family and involved in the development and the 
maturation of the hematopoietic lineage, while there are no clear evidence about the expression of 
GATA1 in neuronal lineage. A potential role for GATA1 in synucleinopathies has been suggested, since 
GATA1 regulates the transcription of SNCA gene, encoding for alpha-synuclein (a-syn) in red blood cells. 
In the present study, we aimed at deciphering the effects of GATA1 knocking down on the expression of 
a-syn and on the survival of different neuronal subtypes. 
Methods: The study was performed using control mice with CD1 background and a mice model of 
GATA1 knock down (STOCK GATA1tm2Sho/J). Immunohistochemistry, immunofluorescence and 
RNAscope were used to analyze the expression of GATA1. Stereological count for different neuronal 
subtypes was performed in the olfactory bulbs and in the midbrain. Finally, the expression levels of a-syn 
were analysed by ELISA and the morphological features of GATA1 expressing neurons were visualized 
by Transmission Electron Microscopy (T.E.M.). 
Results: The brains of CD1 mice were 21% larger in size than those of GATA1low mice. GATA1 is 
expressed in discrete brain-stem and telencephalic regions and predominantly in the olfactory bulbs. As 
expected, expression of GATA1 was reduced in GATA1low mice, where GATA1 expressing neurons 
appeared shrinker and morphologically altered. Stereological count and ELISA analysis demonstrate that 
the number of DA neurons and the expression of a-syn were altered in GATA1low mice. 
Conclusions: Our results prove, for the first time, that GATA1 is expressed in the central nervous 
system. Regulation of SNCA gene and contribution to maturation and survival of DA neurons request 
detailed exploration to decipher the role of GATA1 in neurodegeneration.
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PFF AND/OR VIRAL VECTOR BASED MODELS FOR PRECLINICAL PROOF OF CONCEPT 
STUDIES TARGETING ALPHA-SYNUCLEIN PATHOLOGY 
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Sofie Carmans1, Eline Vonck2, Wannes Dejonckheere1, Veerle Baekelandt2, Tom Cornelissen1 
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Aims: Parkinson’s disease (PD) is the most common neurodegenerative movement disorder and is 
characterized by the accumulation of alpha-synuclein protein aggregates in the brain. Currently a lot of 
effort is put into studying the involvement of different forms of alpha-synuclein, i.e. monomeric, oligomeric, 
fibrillar and aggregated forms or different post translational modifications of the protein, and their 
contribution to disease progression. Targeting alpha-synuclein thus has an important therapeutic value. 
Since the research field lacks good and consistent animal models for preclinical assessment, we are 
developing mouse models based on the administration of sonicated preformed fibrils (PFF), either alone 
or in combination with viral vectors. To increase translatability for treatments which target human alpha-
synuclein specifically, the development of models combining human PFF’s and expression 
of human alpha synuclein via viral vectors is initiated. 
Methods: Young wild-type mice are treated with combinations of AAV vectors and recombinant mouse or 
human PFF’s (Stressmarq) via different administration routes. Motor performance is assessed followed by 
pathologic characterization. 
Results: Unilateral and bilateral stereotactic injections in the dorsal striatum of young wild type mice with 
sonicated mouse PFF’s showed clear pathology and robust neurodegeneration at varying time points (4-
13 weeks) after PFF administration. Modeling human PFF spreading in mice is more difficult to acquire, 
due to the species barrier. Therefore hPPF's were administered via striatal injections after local 
overexpression of human alpha-synuclein by nigral AAV2/7-human-aSyn viral vector injection in young 
wild-type mice. Motor performance will be assessed followed by pathologic characterization of the model. 
Conclusions: These alpha-synuclein based models can be of great importance to the research field to 
assess in vivo therapeutic interventions directed against alpha-synuclein pathology and more specifically 
human alpha-synuclein pathology.
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HISTOLOGICAL EVALUATION OF COLON TISSUE OF THE TRANSGENIC HA53TTG MOUSE 
MODEL 
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Aims: Parkinson´s disease (PD) is a multicentric neurodegenerative disorder characterized by the 
accumulation and aggregation of α-synuclein (α-syn). Mutations in the SNCA gene encoding for α-syn are 
reported to accelerate α-syn oligomerization and aggregation. Recently, it has been recognized that the 
brain-gut-axis may play a critical role in PD onset and disease progression. Also, an excessive stimulation 
of the innate immune system may induce inflammation and contribute to the initiation of α-syn misfolding. 
Hence, in the current study, we histologically characterized colon samples of transgenic mice expressing 
human α-syn with A53T mutation. 
Methods: Colon tissue of 5.5-month old transgenic hA53Ttg mice and age- and sex-matched non-
transgenic littermates was histologically evaluated. Briefly, swiss rolls of colon tissues were prepared, and 
cryosections immunofluorescently labeled for human alpha-synuclein (ha-syn) as well as inflammation 
markers, such as CD45, CD68 and Iba1. Also, PGP 9.5 and vimentin were labeled to visualize nervous 
and connective tissue, respectively. Finally, tissue sections were qualitatively evaluated. Analysis of 
additional markers is still ongoing. 
Results: Qualitative analysis revealed presence of hα-syn in hA53Ttg mice in connective tissue but not 
nervous tissue. Also, as indicated by positive signals for CD45, CD68, and Iba1, hA53Ttg mouse colon 
showed elevated inflammation compared to non-transgenic littermates. 
Conclusions: In conclusion, this study reveals the impact of hα-syn with A53T mutation in murine colon 
pathology and emphasizes the importance of enteric inflammatory processes of this PD mouse model. 
Subsequently, the data indicate a potential use of the A53Ttg mouse model for efficacy studies targeting 
the observed pathologies.
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EXERCISE REVEALS POTENTIAL AS AN EARLY DISEASE-MODIFYING TREATMENT IN A MOUSE 
MODEL OF PARKINSON’S DISEASE 
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Aims: Subtle motor and non-motor dysfunctions indicative of beginning Parkinson's disease (PD) are 
evident before clinical disease diagnosis. Persons of risk developing PD would be willing to determine 
their risk and change their lifestyle in case of a concrete beneficial approach. Growing evidence indicates 
the potential of exercise in reducing components of PD-related pathology. We hypothesized that early 
intervention by exercise has a disease-modifying effect during prodromal phase in our PD mouse model. 
Methods: Two-month-old transgenic mice overexpressing human wild-type alpha-synuclein (Thy1-aSyn) 
and wildtypes were assigned to three groups receiving different intensity levels of exercise on a treadmill. 
We assessed motor performance and activity, and took fecal and brain samples for analysis of microbiota 
and PD-related pathology. 
Results: Transgenic mice showed motor impairment on challenging beam and vertical pole, reflecting the 
expected progression of aSyn pathology at this age. Improved vertical pole performance under exercise 
in wildtypes suggests symptomatic effects, while slightly improved beam performance of transgenics 
might indicate a disease-modifying potential of exercise. Levels of phosphorylated alpha-synuclein at 
serine 129, a key feature of PD, were increased in the substantia nigra pars compacta in untrained, but 
not in trained, Thy1-aSyn mice, indicating a neuroprotective potential of exercise. Intensive training did 
not induce inflammation, since reactive microglia were not affected. Genotypes did not differ in locomotor 
open field activity, but untrained transgenics exhibited an anxiety-like phenotype. Intriguingly, intensive 
training reduced anxiety-like behavior in transgenics to wild-type level. 
Conclusions: These results suggest that exercise alleviates early sensorimotor and even non-motor 
deficits in Thy1-aSyn mice and demonstrate its potential as an early PD-modifying treatment. Increased 
fecal microbiota diversity in intensively-exercised mice supports a potential role of the gut-brain axis in the 
underlying pathological mechanisms of PD.
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A NOVEL RAT MODEL OF PARKINSON'S DISEASE INDUCED BY UNILATERAL OR BILATERAL 
INTRASTRIATAL ADMINISTRATION OF A DIABETOGENIC COMPOUND 
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Aims: Growing evidence suggest that type 2 diabetes is a risk factor for Parkinson’s disease (PD). The 
aim of this project is to examine whether direct application of streptozotocin (STZ; used for generation of 
diabetes in animals) to brain region affected in PD (striatum) can induce characteristic PD symptoms. 
Methods: Adult male Wistar rats were given intrastriatally STZ unilaterally or bilaterally (0.75 or 1.5 mg/kg 
per striatum) or vehicle and one month after, cognitive, behavioural, metabolic and motoric functions were 
tested by RotaRod, Novel Object Recognition, Passive Avoidance, Morris Water Maze, Elevated Plus 
Maze, CatWalk and PET scan. Levels of tyrosine hydroxylase (TH), insulin receptor (IR), D1, AMPAR and 
ChAT were measured in hippocampus and striatum. 
Results: STZ rats showed deficits in motoric functions, spatial learning and memory, fear conditioned and 
recognition memory, and anxiety-like behaviour. Deficit was found more pronounced after bilateral 
administration in comparison to unilateral and with higher bilateral STZ dose. Brain glucose uptake was 
found increased after lower STZ dose and decreased after higher one in comparison to vehicle. Only 
higher STZ dose induced acute weight loss in comparison to vehicle. STZ decreased levels of TH and IR 
in stratum independently on the administration method and a dose, while TH levels remained unchanged 
in hippocampus. 
Conclusions: The results demonstrate the development of PD hallmark symptoms after instrastriatal 
STZ administration, indicating its possible use as a new PD model. This work was funded by University of 
Zagreb project (10106-23-2439) and the Scientific Centre of Excellence for Basic, Clinical and 
Translational Neuroscience (project “Experimental and clinical research of hypoxic-ischemic damage in 
perinatal and adult brain”; GA KK01.1.1.01.0007 funded by the European Union through the European 
Regional Development Fund).



 
Shift 1 - 0535 
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Aims: Parkinson's disease (PD) patients often exhibit elevated levels of methylglyoxal (MG), a reactive 
carbonyl compound linked to the formation of advanced glycation end products and various pathologies, 
including neurodegenerative diseases. Drawing from prior research that demonstrated the lifespan-
extending effects of low MG-producing Δhns Escherichia coli (E. coli) on Caenorhabditis elegans (C. 
elegans) (Shin et al., 2020, PNAS), we hypothesized that this E. coli strain might alleviate PD-like 
symptoms, particularly dopaminergic neuron neurodegeneration. 
Methods: 1. Δhns E. coli-fed C. elegans with 6-OHDA treatment 2. Analysis of single cell RNA-seq data 
from the substantia nigra of PD patients 3. The expression of H-NS in the fecal samples from PD patients 
4. The expression of human genes affected by methylglyoxal 
Results: Δhns E. coli effectively mitigated the degeneration of dopaminergic neurons induced by 6-
OHDA (6-hydroxydopamine) in C. elegans. Furthermore, we discovered that synapse-related genes, 
upregulated in Δhns E. coli-fed C. elegans, continued to exhibit increased expression even under 6-
OHDA treatment. Remarkably, the expression levels of these genes were found to be reduced in the 
substantia nigra of PD patients, based on publicly available single-cell RNA-seq data. What's even more 
striking, our investigation of fecal samples from PD patients revealed an upregulation of the H-NS protein 
compared to a healthy control group. Consequently, we explored whether the human genes 
corresponding to those restored in Δhns E. coli-fed C. elegans could be influenced by MG levels. Indeed, 
the expression of these genes was reduced by MG but restored by MG scavengers. 
Conclusions: These findings suggest the possibility of utilizing gene modifications in microbiota to 
reverse neurodegenerative phenotypes in the host, offering a potential therapeutic avenue for intervening 
in PD by targeting the gut microbiota.
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TOXIC INTERPLAY BETWEEN SMALL DIPEPTIDE PROTEIN REPEATS AND TAU IN TAUOPATHIES 
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Aims: Tauopathies, including Alzheimer’s Disease and Frontotemporal Dementia, are characterized as 
intracellular lesions composed of aggregated tau proteins. Soluble tau oligomers are shown to be one of 
the most toxic species and are responsible for the spread of tau pathology. Recent studies have found 
that several proteins such as amyloid b, a-synuclein, and TDP-43 can aggregate tau. In this study, we 
investigated the ability of small metabolites like C9orf72 associated dipeptide protein repeats (DPRs) to 
interact with and aggregate tau to form toxic soluble tau oligomers. 
Methods: We have developed various models which express dipeptide protein repeats to understand the 
interaction between short peptides and tau. The dipeptide protein repeat induced tau aggregates were 
characterized using biophysical, as well as biochemical assays in vitro and in cellular models. 
Furthermore, we evaluated their toxicity, and seeding potency to understand the biological effects of this 
interaction. 
Results: Our results suggest the propensity for DPRs, especially glycine-arginine and proline-arginine 
repeats to form oligomeric structures which interact and seed tau in a prion like fashion. This interaction 
leads to the production of tau oligomers, which trigger subsequent neurodengeration. Tau oligomers also 
trigger alterations in the microtubule dynamics in cell lines as well as primary neuronal culture systems. 
Conclusions: Many studies have investigated the toxicity of small protein repeats, however, the role of 
DPR oligomers in inducing tau aggregation is still unclear. Thus, the ability to understand the toxic 
interplay between small peptide repeats and tau oligomers has great potential to further the 
understanding of tau progression and aid in the development of targeted therapeutics.
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Aims: Amyotrophic Lateral Sclerosis (ALS) or Motor Neurone Disease (MND) is a neurodegenerative 
disorder caused by the progressive loss of motor neurons. The mechanisms underlying ALS are unclear, 
although neuroinflammation is a major factor contributing to disease pathology. In ALS patients and 
animal models, brain resident macrophages called microglia demonstrate altered function, which can be 
detrimental to neuronal health. To investigate changes in microglia in ALS and their impact on motor 
neurons, we assessed monocultures and cocultures of microglia and motor neurons derived from human 
induced pluripotent stem cells (iPSC) carrying the hexanucleotide repeat expansion (HRE) in C9ORF72, 
a common genetic cause of ALS. 
Methods: Human iPSCs were differentiated into microglia and motor neurons using established small 
molecule differentiation protocols. Generation of microglia and motor neurons were verified by expression 
of established cell lineage markers. The inflammatory profiles of microglia upon lipopolysaccharide (LPS) 
stimulation were assessed using enzyme-linked immunosorbent assays, dot blots and real time PCR. The 
transcriptomic profiles of microglia/motor neuron cocultures were assessed using single cell RNA 
sequencing. 
Results: Microglia with loss of function (LOF) of C9ORF72 (HRE or knockout) showed reduced capacity 
for cytokine production compared to isogenic and non-isogenic controls. Specifically, the LPS-induced 
expression and secretion of IL-6 were reduced in C9ORF72 LOF microglia. In coculture models, we 
performed single cell RNA sequencing and investigated the transcriptomes of microglia and motor neuron 
populations independently, identifying genes of interest. 
Conclusions: C9ORF72 LOF attenuated the inflammatory capacity of stimulated microglia by reducing 
the levels of cytokine secretion and altering gene expression. Microglia mediated neuroinflammation 
plays an important role in the progression of ALS, and the impact on neuronal health and function is 
currently under investigation.
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INVESTIGATING ALTERATIONS IN THE HNRNP NETWORK IN FRONTOTEMPORAL DEMENTIA. 
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Aims: Heterogenous Nuclear Ribonucleoproteins (HnRNPs) are a family of RNA-binding proteins which 
are widely expressed in the brain. TDP-43, a well known HnRNP is present in pathological inclusions in 
FTLD (frontotemporal lobar degeneration) and FTLD cases are now classified into subtypes based on the 
pattern of TDP-43 pathology observed. We hypothesized that other HnRNPs might be playing a role in 
the pathogenesis of FTLD. We aimed to elucidate how the HnRNP network is altered in the presence of 
TDP-43 pathology. 
Methods: This study encompassed a multi-omic approach to investigate changes occurring in the 
HnRNP network in FTLD. Different FTLD subtypes (FTLD-TDP A (C9orf72 negative / positive), FTLD-
TDP C) and controls were analysed. A semi-quantitative pathological assessment was carried out for 
TDP-43 pathology and other HnRNPs by immunohistochemistry. Transcriptomic analysis was undertaken 
on bulk tissue and via single-cell RNA sequencing. DNA methylation data was analysed to observe 
whether methylation of HnRNPs was up or downregulated in different FTLD subtypes. Lastly, proteomic 
analysis was carried out to identify changes at the protein level. 
Results: Pathological assessment revealed that multiple HnRNPs are mislocalised in FTLD, irrespective 
of TDP-43 pathological subtype. HnRNPs which showed upregulation at the bulk RNA-sequencing, 
methylation and proteomics level, did not, however, necessarily show overt changes in terms of pathology 
(e.g. HnRNP F). Overall, changes in the HnRNP network interactome were observed in the different 
pathological subtypes of FTLD. 
Conclusions: Currently, TDP-43 pathology serves at the hallmark for post-mortem diagnosis of FTLD. 
We find that other RNA-binding proteins belonging to the same HnRNP family also exhibit pathological 
changes in FTLD and are also likely to have an effect on neuronal health and should therefore be studied 
in conjunction with TDP-43 in FTLD.
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Aims: 1. Ascertain the effect of C-terminal phosphomimetic substitution on TDP-43 liquid-liquid phase 
separation (LLPS) C-terminal phosphorylation of TDP-43 is a biomarker of proteinopathy, but few studies 
have investigated its effect on LLPS. We purified variants of the low complexity domain (LCD), which 
drives TDP-43 LLPS, with phosphomimetic substitutions at 2-to-4 pathologically-relevant sites (S403, 
S404, S409, S410), and explored how LLPS of these variants differed from that of WT protein. 2. Analyze 
forces driving C-terminal phosphomimetic TDP-43 LLPS via coarse-grained simulations Coarse-grained 
modeling probed the electrostatic and hydrophobic interactions contributing to TDP-43 LLPS. These 
simulations quantified total intermolecular electrostatic and hydrophobic forces present during LLPS, as 
well as pairwise/residue-residue intermolecular electrostatic and hydrophobic forces between different 
regions of the protein. 
Methods: 1. Turbidimetic and microscopic studies Turbidity (optical density at 280 nm) and microscopy 
were used to ascertain droplet formation. 2. Circular dichroism spectroscopy CD profiles were used to 
evaluate α-helical content of proteins. 3. Coarse-grained molecular modeling Coarse-grained simulations 
were used to model LLPS and evaluate the intermolecular hydrophobic and electrostatic forces involved. 
Results: While WT protein LLPS is enhanced by increasing salt concentration, phosphomimetic TDP-43 
LLPS displayed a bi-phasic salt dependence; NaCl initially inhibited LLPS, until a point beyond which 
increasing NaCl further increased LLPS propensity. Coarse-grained simulations revealed hydrophobic 
forces drove LLPS for phosphomimetic proteins, but electrostatic interactions modulated these 
hydrophobic forces by causing the phosphomimetic proteins to pack differently than WT protein within 
droplets. The transiently α-helical region was still present in the phosphomimetic variants and remained 
important for their LLPS. 
Conclusions: C-terminal phosphomimetic substitution of TDP-43 LCD at pathologically-relevant sites 
confers a bi-phasic dependence on NaCl concentration as a result of electrostatic interactions tuning the 
hydrophobic forces that drive LLPS.
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NEURONAL VULNERABILITY TO HNRNP K MISLOCALISATION: MAPPING DIFFERENT BRAIN 
REGIONS 
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Aims: Heterogeneous nuclear ribonucleoprotein K (hnRNP K) is an RNA-binding protein. It is abundant 
and widely expressed in the brain, playing a crucial role in transcriptional regulation. HnRNP K 
predominantly resides in the nucleus. However, our group discovered that in pyramidal cells from patients 
with frontotemporal lobar degeneration (FTLD), hnRNP K is abnormally localized and aggregated into the 
cytoplasm, resulting in aberrant downstream splicing events. We investigated whether other neuronal 
cells in other brain regions were also vulnerable to mislocalisation, and whether it correlated with disease 
pathology. 
Methods: We examined 13 different brain regions across different neurodegenerative diseases. HnRNP 
K immunohistochemistry (IHC) and hematoxylin & eosin (HE) and cresyl violet staining were performed. 
Staining was analysed by QuPath and ImageJ. 
Results: The map reveals that mislocalisation of hnRNP K is prevalent in multiple brain regions. These 
regions include the cerebral cortex, CA4 neurons in the hippocampus, red nucleus in the midbrain, dorsal 
accessory olivary nucleus (DAO) in the medulla, thalamus, and other subregions of the brainstem. 
Particularly, high mislocalisation was observed in the thalamus, putamen and medulla. Moreover, we also 
observed that hnRNP K distribution varies among different brain regions and neuronal cell types 
depending on the disease context. 
Conclusions: We have created a comprehensive brain map illustrating the mislocalisation of hnRNP K in 
different neuronal populations. The brain map serves as a valuable tool for future studies on hnRNP K 
mislocalisation to investigate the association between the neuronal variability of hnRNP K localisation and 
the clinical manifestations of the different neurodegenerative diseases. Furthermore, determining whether 
hnRNP K plays a causative role in the pathogenesis of neurodegenerative diseases is a question that 
warrants further exploration.
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OVEREXPRESSION OF HEAT SHOCK PROTEIN 27 MODULATES HIPPOCAMPAL 
APOLIPOPROTEIN E AND REDUCES AGGREGATION OF TRANSACTIVE RESPONSE DNA 
BINDING PROTEIN 43 
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university, Biological Sciences, Dover, United States of America 

Aims: Aggregation of transactive response DNA binding protein 43 (TDP-43) has been recently 
discovered in up to 50% of Alzheimer’s disease (AD) cases. Several studies reported that TDP-43 binds 
to heat shock protein family B (small) member 1 (HSPB1 or HSP27) but no functional evaluation of this 
interaction has been explored. Inducing expression of HSP27 has been shown to reduce aggregation of 
amyloid in AD. In general, the goal is to utilize both primary neuronal cultures and mice that are 
selectively expressing pathogenic TDP-43, HSP27, and apolipoprotein E (APOE) in the brain to 
characterize the effect of HSP27 overexpression on TDP-43 and APOE. In the present study, we 
hypothesize that increased expression of HSP27 may reduce TDP-43 aggregation and alter mitochondrial 
morphology. 
Methods: A new transgenic mouse model was developed to selectively drive human HSP27 and 
pathological TDP-43 with a defective nuclear localization signal (DNLS) in the hippocampus and 
neocortex using the Ca2+/calmodulin protein kinase (Camk2a) tetracycline-inducible system. The following 
genotypes have been evaluated for immunohistochemistry, biochemistry (solubility fractionation), and 
Western blot: wild-type, Camk2a/DNLS, Camk2a/HSP27 and Camk2a/HSP27/TDP43DNLS at 4 months 
of age. Immunohistochemical and bioenergetic experiments are currently being carried out to evaluate 
the brain and mitochondrial morphology upon HSP27 overexpression. 
Results: Preliminary in vitro results show that cells overexpressing HSP27 reduce aggregation and 
protein levels of TDP43. However, mice overexpressing HSP27 in a TDP43DNLS background in the 
hippocampus and cortex does not show any reduction in the soluble fraction. Interestingly, increased 
expression of HSP27 in the hippocampus of Camk2a/HSP27 mice showed a significant reduction of 
endogenous APOE expression. 
Conclusions: Our initial data suggests that modifying HSP27 expression modulates endogenous 
hippocampal APOE levels and may reduce TDP-43 aggregation.
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CLICK-BASED PROTEIN DEGRADERS FOR TDP 43 DEGRADATION IN NEURONAL CELL LINE 
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Aims: Neurodegenerative diseases such as AD, ALS, etc., are among the incurable diseases for which 
pertinent causes and appropriate treatments are lacking. The newly developed field of targeted protein 
degradation rapidly expands with significant potential for treating undruggable protein targets. We have 
developed the Hybrid degrader molecule CLiPD (click-based protein degrader) library targeting TDP 43 
with the following objectives: Objective 1: Development of CLiPD library against cytoplasmic TDP 43. 
Objective 2: Establishment of mammalian and recombinant expression of full-length TDP 43. Objective 3: 
Neuronal cell-based TDP 43 degradation assays. CLiPD is a hybrid bi-functional molecule that hijacks the 
UPS and delivers the target protein to the degradation. It has three components: The E3 ubiquitin ligase 
sequence binds to the E3 ubiquitin ligase enzyme. Target protein sequence: binds the target protein; A 
linker sequence that provides flexibility to the molecule and allows the target protein to be in proximity to 
the E3 ligase. 
Methods: CLiPD synthesis: Fmoc-based solid-phase peptide synthesis, Cu-click chemistry, RP-HPLC, 
UPLC-MS, and MALDI-TOF/TOF. Recombinant protein: Plasmid containing TDP 43 (pJ4M) was used for 
expression in E. Coli BL21 (DE3) —purification using Ni-NTA and characterized by MALDI-TOF. 
Mammalian cell culture, cellular permeability: HEK293t and SH-SY5Y were grown per ATCC’s protocol. 
Addgene WT plasmid (wtTDP43tdTOMATOHA) and Mutant (EGFP construct 3). Viability using MTT. 
UPS-dependent Degradation cell-based assay using MG 132 proteasome inhibitor. 
Results: The cell-permeable and non-toxic CLiPD molecules were synthesized using fmoc-SPPS and 
ligated by Cu-click chemistry, characterized using 
LCMS. 



 
 

 
Conclusions: The designed CLiPD molecule can potentially degrade the cytoplasmic TDP 43 involved in 
neurodegeneration. The CLiPD library will provide the targeted protein degradation therapy with 
minimized toxicity and high specificity with different targets against various mutations and isoforms of the 
TDP 43.
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IDENTIFICATION OF HUMAN GENETIC MODIFIERS OF TDP-43-MEDIATED TOXICITY AND 
AGGREGATION 
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Aims: To identify potential therapeutic strategies for motor neuron disease (MND) by identifying human 
genes that modulate TAR DNA-binding protein 43 (TDP-43) -mediated aggregation and toxicity. 
Methods: We conducted a pooled human genome-wide CRISPR activation screen in HEK293T cells 
expressing cytoplasmic-targeted TDP-43 protein mimicking pathology found in disease. This assessed 
the capability of over 18,000 genes to, when activated, modulate protein aggregation and confer 
cytoprotection in HEK293T cells with TDP-43 pathology. The established ranking system Model-based 
Analysis of Genome-wide CRISPR/Cas9 Knockout pipeline was employed, assigning a rank to genes by 
assessing their effect on toxicity and TDP-43 aggregation. Gene ontology (Metascape) analysis of the top 
200 ranked genes from each category assessed enriched biological pathways. To identify genes involved 
in proteostasis pathways, these top ranked genes were also compared to a curated library of 3541 human 
proteostasis genes. 
Results: Subsets of genes were identified that when activated significantly protected from, or sensitised 
cells to, toxicity (601 ‘Protect’ genes; 733 ‘Sensitise’ genes. LFC > 1) and inhibited or enhanced TDP-43 
aggregation (832 ‘Inhibit’ genes; 37 ‘Enhance’ genes. LFC > 1). A subset of genes significantly influenced 
both toxicity and aggregation. Gene ontology analysis revealed that the top ranked genes that protected 
cells from toxicity when activated are involved in protein degradation pathways, and top ranked genes 
that inhibited TDP-43 aggregation were associated with regulation of apoptotic signalling. Many of the top 
200 ranked genes in each category appeared in a library of proteostasis genes (87 ‘Protect’ genes; 88 
‘Sensitise’ genes; 114 ‘Inhibit’ genes; 3 ‘Enhance’ genes). 
Conclusions: This CRISPR activation screen identified targets that may promote clearance or refolding 
of pathological TDP-43, supporting development of therapies for those living with MND.
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UNC13A TARGETING SPLICE SWITCHING ASOS AMELIORATE TDP-43 DEPENDENT MIS-
SPLICING PHENOTYPES IN FTD AND ALS 
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Aims: Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease characterized by 
the loss of neurons in the spinal cord, brainstem, and brain. A defining feature of both sporadic and 
familial disease is the cytoplasmic mis-localization of TAR DNA Binding Protein- 43 (TDP-43), resulting in 
defects in numerous cellular processes, including splicing of pre-mRNA transcripts. One of these 
transcripts is UNC13A/MUNC13-1, which encodes a synaptic protein required for normal priming and 
release of excitatory neurotransmitter containing synaptic vesicles. At QurAlis, we hypothesize that 
ameliorating UNC13A mis-splicing using a splice-switching ASO can alleviate symptoms of ALS, FTD, 
and ALS/FTD spectrum disorder associated with synaptic dysfunction that underlies clinical manifestation 
and disease progression. 
Methods: We have developed an in-house iPSC motor and cortical neuron model to screen ASOs for 
mRNA and protein potency. Selected ASOs were assessed for restoration of synaptic function using 
biochemical and live-cell imaging methods. 
Results: Splice-switching ASOs targeting UNC13A were screened via qPCR and a small subset 
demonstrating correction of splicing moved onto protein rescue validation studies. From those rescue 
experiments, ASOs were selected for functional assay testing. To assess synaptic vesicle priming and 
fusion, we optimized a SNAP-25/ VAMP-2 co-immunoprecipitation assay and synaptopHluorin, 
respectively. These assays demonstrated a restoration of UNC13A function after ASO treatment. 
Conclusions: Using in-house models of iPSC motor and cortical neurons, we have established a 
phenotype to demonstrate the cellular consequences of UNC13A mis-splicing due to TDP-43 loss of 
function. Using these models, we were able to establish that restoring UNC13A splicing through treatment 
with a splice-switching ASOs lead to the amelioration of defects in synaptic activity.
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SORTILIN INHIBITION WITH VES001 AND ELEVATION OF PROGRANULIN AS A NOVEL 
THERAPEUTIC APPROACH IN FTD-GRN AND OTHER NEURODEGENERATIVE DISEASES 
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Aims: Progranulin deficiency is associated with different neurodegenerative diseases, including GRN-
related frontotemporal dementia (FTD-GRN). Heterozygote carriers of null GRN mutations have 50% 
progranulin levels relative to healthy controls. Reduced progranulin levels are associated with distinct and 
overlapping pathological processes, including gliosis, complement activation, TDP-43 accumulation, and 
neurodegeneration. Sortilin inhibition elevates extracellular progranulin and reduces the apoptotic 
signalling stemming from the sortilin-P75NTR complex. Vesper Bio has developed novel small molecule 
sortilin inhibitors for oral administration and is investigating the therapeutic potential within different 
neurodegenerative diseases. Vesper Bio aims to develop the first sortilin inhibitor for oral administration 
to treat FTD-GRN, and lead candidate, VES001, will enter Phase 1 clinical trials Q4 of 2023. 
Methods: Characterization of VES001 included quantification of target affinity by Grating-Coupled 
Interferometry, competition binding with progranulin by flow cytometry, and PK/PD studies in different 
species. The PK/PD studies included multiple rodent studies that quantified the levels of compound and 
progranulin in a) plasma following a VES001 dose range, and b) in plasma, CSF, and brain interstitial 
fluid following repeated administration of VES001 in a microdialysis experiment. Pharmacodynamic 
changes in progranulin were quantified in both absolute terms and relative to baseline levels. 
Results: VES001 shows a high affinity for sortilin across multiple species and inhibits progranulin 
binding. VES001 was measured in all compartments. Single-dose VES001 administration increased 
plasma progranulin up to ~1.5-fold, and repeated dosing increased progranulin in plasma, CSF, and brain 
~2-fold with the selected dose-range. The vehicle groups did not show changes in progranulin. 
Conclusions: Sortilin inhibition with oral small molecule VES001 increases progranulin in different 
compartments and holds promise as a novel therapeutic approach to attenuate neuroinflammation and 
neurodegeneration for different neurodegenerative diseases, including FTD-GRN.
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NUCLEAR TDP-43 PATHOLOGY DETECTED BY AN RNA APTAMER IS AN EARLY AGGREGATION 
EVENT THAT CORRELATES WITH STMN-2 CRYPTIC SPLICING AND PRECEDES CLINICAL 
MANIFESTATION IN ALS 
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Aims: The presence of phosphorylated, cytoplasmic TDP-43 (pTDP-43) aggregation is a specific, but not 
sensitive, marker of regional phenotypic presentation in amyotrophic lateral sclerosis and frontotemporal 
dementia spectrum disorders (ALSFTSD). The recent identification of cryptic splicing events such as the 
detection of Stathmin-2 (STMN-2) cryptic exons, are thought to be a sensitive molecular surrogate of 
TDP-43 pathology and clinical phenotype. Therefore, we set out to assess if alternative methods for the 
detection of TDP-43 pathology can improve diagnostic sensitivity, rather than relying on molecular 
surrogates that might lack stability in the clinical setting. 
Methods: To do this we use an RNA aptamer that we have previously designed to bind to the RNA-
binding domains of TDP-43 (TDP-43APT). 
Results: We demonstrate that using an adapted immunostaining protocol, TDP-43APT identifies 
pathological TDP-43 with high sensitivity and specificity and can detect aggregation events that cannot be 
detected by classical antibody stains. Furthermore, we show that TDP-43APT detects TDP-43 pathology in 
distinct cell compartments, and that the protein sub-cellular distribution correlates with both (i) molecular 
phenotype (STMN-2 cryptic splicing events) and (ii) clinical phenotype (cognition). In addition, we show 
that nuclear TDP-43APT pathology, in the form of nuclear membrane accumulation and nuclear puncta, is 
an early aggregation event that precedes clinical manifestation. 
Conclusions: Taken together, our data show that TDP-43APT enables the detection of a wider range of 
aggregation events, with implications for early diagnostics and improved accuracy in detecting disease 
phenotypes for future biomarker development.
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ROLE OF OPTINEURIN IN THE FTD-ALS SPECTRUM. NEW MUTATION WITH EXCEPTIONAL 
PHENOTYPIC EXPRESSIVITY IN A FIVE-PATIENT CASE REPORTS. 
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Choupana s/n, Spain 

Aims: Frontotemporal dementia (FTD) is the most prevalent cause of dementia under 45 years of age 
and the third in global rates. Although very infrequently, mutations in the optineurin gene have been 
associated with cases of FTD and, likewise, with amyotrophic lateral sclerosis (ALS). 
Methods: We report a five-patient cohort, two of them with clinical features that suggest FTD (one 
behavioral variant and one primary progressive nonfluent aphasia), two with motor neuron disease (a 
Mills' hemiplegic variant) and one pediatric patient with a dystonic-myoclonic clinical picture. 
Results: Complementary tests support the clinical diagnosis in all cases. Despite obvious phenotypic 
differences, genetic study reveals in all five cases the same variant in OPTN [NM_021980.4:c.1552C>T 
(p.Gln518*)] in heterozygosis. A systematic review is performed ratifying the association of OPTN with 
ALS, but also with the ALS/DFT spectrum. No previous descriptions were found of a dystonia-myoclonus 
phenotype, neither on paediatric age nor in adults. The main pathophysiological scenarios are explained 
with pathogenic variants affecting OPTN gene domains involved in the mechanism of autophagy, causing 
accumulation of protein aggregates and mitochondrial dysfunction. 
Conclusions: We present a new likely pathogenic mutation with a high clinical expressivity. Its 
pathophysiological consequences at the molecular level could provide valuable information not only on 
the cellular basis of genetic neurodegenerative pathologies, but especially on the role that optineurin may 
play in the FTD-ALS spectrum.
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SHORT- AND LONG-READ TRANSCRIPTOMICS IN FTLD-TDP TO IDENTIFY DISEASE-
ASSOCIATED TRANSCRIPTS GENERATED BY ABERRANT SPLICING 
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Health Sciences, Jacksonville, United States of America, 6Mayo Clinic, Quantitative Health Sciences, 
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Aims: Dysregulation of TDP-43 as seen in TDP-43 proteinopathies leads to specific RNA splicing 
dysfunction. While short-read RNA-sequencing (SR-RNA-seq) has been widely used for transcriptomics 
profiling, long-read (LR) RNAseq is emerging as a powerful alternative. We hypothesize that the 
combination of SR- and LR-RNAseq data can highlight novel disease-associated transcripts with 
relevance to the identification of disease pathways and biomarkers. 
Methods: We performed the largest differential splicing analysis to date in FTLD-TDP patients using SR-
RNA-seq data from frontal-cortex (FCX) tissue of 127 patients and 22 control subjects (Mayo Clinic Brain 
Bank; Illumina), using LeafCutter. In addition, we generated LR-RNAseq data from (1) TDP-43 
knockdown (KD) iPSC-derived neurons at different levels of TARDBP KD and (2) FCX brain tissue, using 
the Oxford Nanopore Technology. Reads were aligned with minimap2 and isoform quantification was 
performed with IsoQuant. 
Results: In human brain, we identified 4234 differentially spliced events (FDR<0.05, |dPSI|>0.05) 
between FTLD-TDP patients and controls in 1644 unique genes. To prioritize events driven by TDP-43 
loss-of-function rather than cellular composition, we created a second dataset of TARDBP targets by 
correlating the expression of TARDBP in the different KD neurons with the expression of each detected 
transcript. We identified 1377 isoforms negatively correlated (R<-0.8) and 1937 positively correlated 
(R>0.8) with TARDBP expression. When overlapping both datasets, 25 genes showed extensive 
evidence for regulation by TARDBP in neurons and a significant differential splicing of transcripts in 
FTLD-TDP brains. 
Conclusions: Twenty-five potential TDP-43-driven splicing events have been identified by combining SR- 
and LR-RNAseq data. They will be further explored in the LR-RNAseq data from FTLD-TDP and control 
brain and their proteoform expression will be explored in already generated cerebrospinal fluid and 
plasma proteomics data to study their potential as biomarkers.
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EIF5 REGULATES POLY-GA RAN TRANSLATION IN A CELLULAR MODEL OF C9ORF72 
FTLD/ALS. 
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Aims: C9orf72 related frontotemporal lobar degeneration and amyotrophic lateral sclerosis (C9-
FTLD/ALS) patients have unusually expanded GGGGCC (G4C2) repeat sequence in intron 1 
of C9orf72 gene. G4C2 repeat sequence is transcribed and then translated into di-peptide repeat proteins 
(DPR) via repeat associated non-AUG (RAN) translation. DPR accumulates in the C9-FTLD/ALS patient’s 
brain. DPR toxicity has revealed in multiple models. Suppression of DPR expression levels via inhibition 
of RAN translation would have a therapeutic potential for C9-FTLD/ALS. In this study we propose 
eukaryotic initiation factor 5 (eIF5) as a novel regulator of RAN translation. 
Methods: We used cellular model expressing (G4C2)80 repeats. Western blotting was performed for 
detect poly-GA DPR expression. Puromycin incorporation assay was performed for quantify the global 
translation. 
Results: siRNA-mediated knockdown of eIF5 decreased the expression level of poly-GA DPR. 
Conversely, overexpression of eIF5 increased poly-GA expression level. Moreover, inactivation of eIF5 by 
site directed mutagenesis reduced poly-GA expression. Puromycin incorporation assay revealed that 
eIF5 preferentially upregulates poly-GA DPR through RAN translation over global translation. 
Conclusions: In conclusion, we revealed that eIF5 stimulates poly-GA DPR translation through its 
intrinsic activity. Further investigation of the mechanism by which eIF5 regulates RAN translation could 
lead to the development of a new treatment for C9-FTLD/ALS.
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CHARACTERIZING THE EFFECTS OF TMEM106B PROTEIN LEVELS IN THE ENDOLYSOSOMAL 
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Aims: TMEM106B haplotypes have been found to modulate the risk for several neurodegenerative 
diseases such as Frontotemporal lobar degeneration with TDP-43 aggregates and Alzheimer’s disease 
and were shown to impact healthy aging and neuronal reserve, suggesting that they determine neuronal 
vulnerability to external stressors. These haplotypes are thought to regulate expression of TMEM106B, a 
lysosomal type-II transmembrane protein, with a slight increase in expression associated with the risk 
haplotype. In this project we assessed how subtle changes in TMEM106B protein levels condition 
neuronal fitness by dysregulating lysosomal physiology. 
Methods: We generated isogenic pluripotent stem cell (PSC)-derived cortical neurons with different 
TMEM106B expression levels: a full knockout (TMEM106B-/-) and an inducible-reversible overexpression 
(TMEM106BOE) model. In depth characterization of the endolysosomal pathway of these neurons in 
vitro is currently performed by analyzing their proteome with lysosomal immunoprecipitation and mass 
spectrometry, whereas lysosomal trafficking with live cell imaging, lysosomal enzymatic activity, as well 
as lysosomal size and localization with expansion microscopy were already analyzed. 
Results: Both TMEM106B-/- and TMEM106BOE human mature cortical neurons show a dysfunctional 
endolysosomal pathway. These cells show enlarged lysosomes by expansion microscopy, in which large 
Cathepsin D and LAMP1 positive structures cluster perinuclearly in the somas of these cells. TMEM106B-

/- and TMEM106BOE neurons also show an increased intensity of Lysotracker in the somas together with a 
dysregulated lysosomal transport and enzymatic activity, potentially due to changes in lysosomal pH. 
Conclusions: Our results show that dysregulations of TMEM106B protein levels, both an increase and a 
decrease, lead to dysregulations of the endolysosomal pathway. Further understanding of the 
mechanisms that link this lysosomal dysfunction to neuronal resilience will be essential for the 
development of drugs that improve the survival of neurons in neurodegenerative diseases.
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Aims: Moyamoya disease is a rare cerebrovascular disorder with unknown etiology characterized by 
progressive narrowing of arteries of the brain and the formation of a compensatory network of fragile 
vessels. Genetic studies have identified RNF213, also known as mysterin, as a susceptibility gene for 
MMD. Given the low penetrance of RNF213 variants in genetically susceptible individuals, a second still 
unidentified hit is necessary to trigger disease onset. Recently, several molecular studies uncovered 
RNF213 as a key antimicrobial protein with important functions in the immune system. Furthermore, an 
increasing number of clinical reports describe the development of moyamoya angiopathy in association 
with infection or autoimmune disorders. Together, providing a growing body of molecular and clinical 
evidence pointing towards immune-related responses as second hits to trigger MMD onset. We 
hypothesize that the disease originates from an aberrant immune response to infection in patients 
carrying RNF213 mutations. 
Methods: To address this, we compiled a Moyamoya cohort of 12 patients with age-matched healthy 
controls. Blood and tissue samples were collected and transmitted to our multi-omics pipeline including 
genomic and plasma proteomics. 
Results: In 10 patients we were able to identify genetic variations in MMD susceptibility genes. In 
plasma, several proteins are differentially expressed. Further data analysis is ongoing to identify disease-
relevant pathways. Data integration of these data with our clinical data will be the next step. In addition to 
this study, we applied a spatial proteomics technique (MACsima) on affected brain tissue of one MMD 
patient to characterize the immune environment of Moyamoya vessels. 
Conclusions: These experiments have the potential to further elucidate the etiology of Moyamoya 
disease, and potentially lead to novel insights into cellular processes that link cellular immunity with 
vascular remodeling.
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Aims: It is increasingly established that vascular risk factors (VRF), especially hypertension, obesity and 
arterial stiffness, represent contributing factors to Alzheimer’s and Parkinson’s diseases (AD, PD). 
Further, vascular dysregulation due to potential synergetic effects of arterial remodeling and blood 
pressure may lead to transient reductions in cerebral blood flow (CBF) resulting in hypoglycemia, hypoxia 
and lack of essential nutrients and concomitant cerebral tissue damage. However, the implication of these 
VRF on myelin degeneration has received little attention. Yet, myelin breakdown is associated with 
decline in cognition, and has been demonstrated to represent a potential major hallmark of AD and PD. 
Methods: Our studies were conducted on participants drawn from the BLSA, GESTALT and CARDIA 
cohorts. For each participant, myelin content was measured using our advanced MRI method of myelin 
water fraction (MWF), a direct measure of myelin content, or fractional anisotropy (FA) and mean 
diffusivity (MD) DTI metrics. CBF was measured using our implementation of NESMA-ASL MRI. Finally, 
Hypertension, obesity, and arterial stiffness were also measured within a few hours from the MRI scans. 
Results: Our results revealed lower myelin content in subjects with hypertension despite use of blood 
control medication. Further, higher arterial stiffness and obesity were also linked to lower myelin content. 
Finally, participants with lower CBF exhibited steeper longitudinal decline in myelin content and white 
matter integrity. 
Conclusions: Our original findings revealed strong and significant relationships between various 
vascular risk factors and white matter degeneration, especially of myelin content. These results identify 
potential modifiable targets to prevent neurodegeneration, and highlight the need for a life course 
approach which can be combined with remyelination to restore normal axonal function and protects 
against neuro-axonal loss.
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Aims: Cerebral amyloid angiopathy (CAA) is a condition characterized by the accumulation of beta-
amyloid within the walls of cortical and leptomeningeal blood vessels. This deposition leads to various 
vascular issues, including rupture, fibrinoid necrosis, and obstruction. Recently, a novel condition known 
as iatrogenic CAA (iCAA) has emerged. iCAA is believed to arise from the inadvertent transmission of 
beta-amyloid between individuals through the use of cadaveric materials or neurosurgical instruments. 
This unique variant of CAA tends to manifest at an earlier age, typically presenting with symptoms such 
as lobar hemorrhages, seizures, and cognitive impairment. The introduction of diagnostic criteria for iCAA 
has resulted in greater awareness and recognition of cases. Our aim is to describe the clinical, 
radiological and biomarker features in a case of iCAA. 
Methods: Presentation of a case report. 
Results: A 48-year-old woman, with a history of childhood encephalocele repair, initiated follow-up at the 
age of 37 due to the presence of multiple lobar hematomas. A cranial MRI revealed chronic bilateral 
cortico-subcortical microbleeds, superficial siderosis, and leukoaraiosis. Additionally, PET-amyloid 
imaging displayed a positive result, while the analysis of cerebrospinal fluid biomarkers indicated low 
beta-amyloid levels, slightly elevated t-tau, and normal p-tau. ApoE genotyping confirmed E2/E3 
genotype. Furthermore, genetic evaluations for Fabry, CADASIL, COL4A1, PSEN1, PSEN2, APP, CST3, 
and exome capture all returned negative results. 
Conclusions: While the reported cases od iCAA remain limited, it is crucial to maintain a high level of 
suspicion for this condition in patients experiencing early-onset CAA, with a specific focus on scrutinizing 
their medical history for prior procedures. Our case aligns with the diagnostic criteria set forth for this 
emerging entity and supports the potential transmission of amyloid through a neurosurgical intervention.
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Aims: The aim of the study is to compare the effectiveness of different methods for cognitive 
rehabilitation after stroke. 
Methods: 111 patients after hemispheric stroke in the recovery period with cognitive impairments without 
dementia (age 40-70) were randomized into four groups. All patients received conventional rehabilitation. 
Patients in the computer intervention group had 10 daily training sessions with a special 
neuropsychological software of 40 min duration. The participants in the active control group played 
entertaining computer games keeping the identical regimen. The patients in the classic intervention group 
were individually trained by a neuropsychologist using the Luria’s approach. The passive control group 
patients received conventional physical rehabilitation only. 
Results: After the treatment period there were improvements in both intervention groups and the active 
control group on MoCA, MMSE, FAB. In the passive control group only the increase of attention was 
observed on the Shulte’s table test. The increase of IADL was found in the classic and computer 
intervention groups. Improvements of cognitive functions in the computer intervention group were 
significantly better than in the control groups and there were some advantages compared with the classic 
intervention group. In the classic intervention group significant improvements were observed compared to 
the passive control (ΔMMSE 8 %, ΔFAB 14 %, ΔMoCA 17 %). Effectiveness of cognitive functions 
restoration in the active control was statistically insignificant compared to the passive control (р>0,05). 
Considering functional status, meaningful advantages of the classic intervention group were found in 
comparison to other groups (IADL 28%). 
Conclusions: The computer cognitive training and the classic neuropsychological approach are both 
effective methods for post stroke cognitive rehabilitation. Entertaining computer games probably increase 
the attention but their effectiveness is insignificant compared to the passive control.
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Aims: Objectives. Alzheimer's Disease and Alzheimer's Disease-Related Dementias (AD/ADRD) pose a 
global healthcare crisis with complex mechanisms. Genome-wide studies reveal AD-associated SNPs in 
soluble epoxide hydrolase (sEH). Elevated sEH levels occur in AD/ADRD humans and animal models. 
sEH inhibition enhances cognition and neuroprotection in AD mice. This study investigates the impact of 
sEH inhibition on cerebral vascular function and AD pathology in a rat model. 
Methods: Methods. The translational potential of sEH inhibition was evaluated using TgF344-AD rats. 
These rats were administered orally TPPU, a sEH inhibitor, at 1 mg/kg/day via their drinking water for 
three months. Various parameters were assessed, including cognitive function using an eight-arm water 
maze, cerebral vascular function through myogenic response of the middle cerebral artery using a 
pressure myography, cerebral blood flow autoregulation using laser-Doppler flowmetry, amyloid plaques 
examined via MOAB antibody and Congo Red staining, and neurodegeneration assessed through Nissl 
staining. 
Results: Results. TPPU treatment rescued impaired learning and memory in AD rats. The myogenic 
responses of the middle cerebral artery and cerebral blood flow autoregulation were impaired in AD rats 
and were normalized with TPPU. TPPU significantly reduced amyloid plaques in the cortex and 
hippocampus. Neuronal counts in the hippocampus increased in TPPU-treated AD rats (86.91 ± 3.71 vs. 
64.57 ± 3.92). 
Conclusions: Conclusions. These results underscore the potential of chronic sEH inhibition as a 
multifaceted therapeutic approach for AD/ADRD. By enhancing cognition, restoring cerebrovascular 
functions, reducing neurodegeneration, and mitigating amyloid plaque formation in AD rats, sEH inhibition 
emerges as a promising avenue for addressing the challenges posed by AD/ADRD. Further research and 
clinical exploration of sEH inhibition promises to advance our understanding and treatment of this 
pressing healthcare concern.
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Aims: Stroke-prone spontaneously hypertensive rats (SHRSP) are an animal model of essential 
hypertension with a high incidence of brain stroke and other marks of microbleeding which appear also in 
patients and lead to dementia. Incidence and sizes of brain lesions are known to relate to the age and 
neuroinflammation. Recently, neuropeptides regulating food intake were proposed for treatment of 
neurodegenerative disorders. One of them, palmitoylated analog of prolactin-releasing peptide (Palm11-
PrRP31), is a novel modified anorexigenic neuropeptide with a potential neuroprotective effect. 
Methods: Six months old SHRSP rats were treated with Palm11-PrRP31 (5 mg/kg ip.) for 8 weeks. Age-
matched, not treated Wistar-Kyoto (WKY) rats were used as controls. Acute phase and late phase of 
peripheral inflammation were tested using CRP ELISA kit, MCP-1 ELISA kit respectively. The level of 
astrogliosis was determined by immunohistochemical (IHC) analysis using astrocyte marker glial fibrillary 
acidic protein (GFAP). 
Results: Hypertophic heart and kidney of both groups of SHRSP rat confirmed developed hypertension. 
Neither experimental group showed any marks of peripheral inflammation as well as brain microbleeding. 
On the other hand, we were able to prove, that SHRSP rats at the age of 8 months have significantly 
increased positive GFAP labelling in the cerebral cortex and even more in the hippocampus compared to 
WKY rats. This astrogliosis was improved by treatment with Palm11-PrRP31. The intervention also 
significantly decreased the body weight gain of SHRSP rats compared to not treated animals. 
Conclusions: Even though 8 months old SHRSP animals did not developed any brain lesions, 
astrogliosis in the brain cortex and in the hippocampus was set up. Our study indicate that Palm11-
PrRP31 can improve the neuroinflammation. Exact mechanism must be elucidated.
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Aims: Vascular dysfunction is increasingly recognized as an important contributor to the pathogenesis of 
Alzheimer’s disease. Alterations in vascular endothelial growth factor (VEGF) signaling have been 
implicated as potential mechanisms, though the specific impacts of VEGF pathway dysregulation in 
preclinical Alzheimer’s disease remain to be elucidated. 
Methods: We examined VEGF family protein levels (VEGF-A, VEGF-C, VEGF-D, PlGF, and FLT1) in 
plasma from 320 older adults participating in the Harvard Aging Brain Study, a cohort of individuals who 
were cognitively unimpaired at baseline and followed longitudinally for up to 12 years. Using linear mixed 
effects models, we examined the interactive effects of baseline plasma VEGF proteins and amyloid PET 
burden (C11-Pittsburgh Compound-B PET) on longitudinal cognition (Preclinical Alzheimer Cognitive 
Composite-5) and neocortical tau accumulation (F18-Flortaucipir PET). 
Results: Lower VEGF-A and higher PlGF were associated with greater prospective cognitive decline in 
individuals with elevated amyloid, i.e. those on the Alzheimer’s disease continuum. Similarly, lower 
VEGF-A and higher PlGF were associated with accelerated longitudinal tau accumulation in this 
population. The effects of VEGF-A and PlGF on tau and cognition remained similar after adjusting for 
cardiovascular risk score or white matter hyperintensity volume. 
Conclusions: Our findings implicate low VEGF-A and high PlGF in accelerating early neocortical tau 
pathology and cognitive decline in preclinical Alzheimer’s disease. Additionally, our results underscore the 
potential of these minimally-invasive plasma biomarkers to inform the risk of Alzheimer’s disease 
progression in the preclinical population. Lastly, these results highlight the VEGF pathway as a potential 
therapeutic target to delay or prevent the onset of cognitive decline, either alone or in combination with 
anti-amyloid or traditional vascular risk reduction therapies.
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Aims: Time-series transcriptomics analyses have shown that insulin-signaling regulates critical blood-
brain barrier (BBB) functions. Alternatively, insulin resistance triggers BBB dysfunction and exacerbates 
Alzheimer's progression. Our aim is to develop a mechanistic systems biology model to quantitatively 
describe the role of insulin signaling on BBB integrity and function and predict the impact of insulin 
resistance on cerebrovascular inflammation prevalent in Alzheimer's disease (AD). 
Methods: A systems model incorporating multi-omics data was developed with two interrelated 
subsystems: insulin-signal transduction and turnover of VCAM1, a marker for cerebrovascular 
inflammation. Effects of time and insulin exposure on the expression of proteins/phosphoproteins were 
identified in BBB models in-vitro as well as in mouse cerebral microvasculature in-vivo using western 
blots and reverse-phase protein arrays (RPPA). Kinetic parameters were determined by fitting the model 
to both newly generated and previously published data, utilizing Matlab Simbiology®. The model was 
subsequently validated using independent datasets obtained from BBB endothelium overexpressing 
insulin receptors and AD transgenic mouse data. The high throughput RPPA data was incorporated into 
the validated model to predict insulin signal disruptions and the VCAM1 expression. 
Results: As expected, insulin-signaling was triggered in a time- and dose-dependent manner in polarized 
BBB monolayers in-vitro; alternatively, VCAM1 expression was found to be reduced upon insulin 
exposure via PI3K/AKT/eNOS pathway. Moreover, Aβ exposure was shown to inhibit insulin signaling, 
but increased VCAM1 expression and the associated cerebrovascular inflammation. Moreover, the 
systems biology model has successfully predicted insulin-signaling disruptions and greater VCAM1 
expression in the BBB endothelium upon Aβ exposure in-vitro; AD transgenic mice in-vivo, as well as in 
AD patients compared to normal individuals. 
Conclusions: A multi-omics systems biology approach is effective in deciphering molecular mechanisms 
underlying BBB dysfunction in AD and metabolic syndrome.
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Aims: AR1001, mirodenafil, is a potent phosphodiesterase 5 (PDE5) inhibitor with blood-brain barrier 
permeability. AR1001 can effectively reduce Aβ and pTau levels and improve cognitive functions in 
Alzheimer’s disease mouse models. In the present study, we investigated the effect of AR1001 in the 
transient and permanent middle cerebral artery occlusion (tMCAO and pMCAO) models of stroke in rats. 
Methods: AR1001 was administered subcutaneously at the doses of 0.5, 1, and 2 mg/kg per day for 9 
days starting 24 h after tMCAO induction or 1 mg/kg per day for 14 days starting 24, 72 or 168 h after 
pMCAO induction. Sensorimotor functions were evaluated using limb placing test and body swing test. 
For cognitive functions the time and distance to reach the escape platform were evaluated using the 
Morris water maze test. Brain morphological damage was evaluated by measuring the infarct volume, and 
the number of cleaved caspase-3 and PARP immunoreactive cells. 
Results: Sensorimotor dysfunctions and cognitive impairment were observed in tMCAO and pMCAO rats 
as compared to the sham control. Further, brain atrophy and the number of cleaved caspase-3 and 
PARP-immunoreactive cells were increased compared to sham control rats. AR1001 significantly 
attenuated the tMAO-induced sensorimotor and cognitive dysfunctions and the increased number of 
cleaved caspase-3 and PARP-immunoreactive cells in a dose-dependent manner with the peak efficacy 
at 1 mg/kg. AR1001 also demonstrated protective effects in sensorimotor and cognitive dysfunctions after 
pMCAO induction. Furthermore, AR1001 significantly decreased cleaved caspase-3 and PARP -
immunoreactive cells in pMCAO rats, but had minimal effects on the infarct volume for both tMCAO and 
pMCAO rats. 
Conclusions: AR1001 demonstrated protective effects in MCAO-induced mild and severe stroke rate 
models.
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Aims: This study aimed to explore the relationship between emotional changes and biological responses 
during eating by measuring brain neural activity through functional near-infrared spectroscopy (fNIRS). 
Unlike prior research that used uniform test foods, this study tailored the test foods to individual 
preferences to assess changes in cerebral hemodynamics when consuming palatable and unpalatable 
foods, shedding light on how emotional shifts affect neural activity during food intake. 
Methods: Twenty-one right-handed, healthy individuals aged 20-35 (10 males, 11 females) participated. 
Food selection was based on answers obtained via Google Forms, considering allergies. A combination 
of closed and open questions was used to determine participants' food preferences. The experimental 
setup involved measuring cerebral blood flow with fNIRS during food intake of three foods: control (Aito® 
rice), palatable, and unpalatable, each ingested at 4g per spoonful. Participants rated food desirability on 
a visual analog scale (VAS). fNIRS data were analyzed with a general linear model. 
Results: Increased activity was observed in the left dorsolateral prefrontal cortex (BA 9, BA 46) when 
emotional valence was high during food intake. Additionally, there was altered activity in parts of BA 6 in 
the right hemisphere. The dorsolateral prefrontal cortex plays a crucial role in appetite control, food 
craving, and executive functions, impacting memory, attention, learning, and behavior. These findings 
suggest that emotional changes related to eating may influence cognitive functions. Specifically, the 
"taste" of a meal could affect higher-order functions like memory and learning. 
Conclusions: This study demonstrated that emotional responses to food can significantly impact neural 
activity in brain regions associated with cognitive functions, emphasizing the intricate connection between 
food preference, emotions, and cognitive processes during eating.
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Aims: Objectives. Parkinson's disease (PD) is a common neurodegenerative disease. It is characterized 
by motor and non-motor disorders. Non-motor disorders include neuropsychiatric disorders, autonomic 
system disorders, pain, and sleep disorders. The most common sleep disorders are sleep 
fragmentation/premature rising and daytime sleepiness. Despite the update of the "Parkinson's Disease 
Sleep Scale" (PDSS), precisely determining whether these disorders constitute a disease state and 
whether they are related to PD remains a significant diagnostic problem. The SIRT1 gene product is 
responsible for maintaining the endogenous circadian rhythm. The reduced levels of the SIRT1 protein in 
PD lead to reduced melatonin levels and more frequent night waking. The aim of this study is to analyze 
genetic variants in the SIRT1 promoter and the concentration of its protein product in PD patients 
suffering from clinically diagnosed sleep disorders. 
Methods: Methods. The studies were conducted on 85 individuals (PD and controls). 
The SIRT1 (rs12778366) genetic variants were determined by HRM and sequencing. The SIRT1 
concentration was determined by the ELISA method. 
Results: Results. We have demonstrated the presence in the SIRT1 (rs12778366), one described 
genetic variant, SIRT1 T>C, and two not yet described in the literature, ch10:67883352 G>A, and 
chr10:67883370 G>C. SIRT1 genotypes occurred with variable frequency in PD and controls. The CG 
genotype of the SIRT1 chr10:67883370 G>C gene was present only in PD (p<0.05). Moreover, a higher 
mean number of PDSS points was found in PD (23.3±10.3) compared to controls (12.0±8.4), (p<0.001), 
expressed by lower SIRT1 concentration in PD (10.6±15.0) as compared with controls (17.2±18.7), 
(p<0.01), indicating the occurrence of circadian rhythm disturbances. 
Conclusions: Conclusions. Assessment of sleep disorders on the PDSS and analysis of 
the SIRT1 gene may contribute to improving the diagnosis of PD.
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Aims: Huntingtin (HTT) can interact with a plethora of partners, but a clear cellular function has yet to 
emerge. A number of membrane-related functions for HTT have been isolated, but several questions still 
remain. Here we test the hypothesis that HTT acts as a scaffolding protein on membranes for distinct 
functions. Since the proposed HTT membrane binding regions are also post-translationally modified 
(PTM), we predict that PTMs play a key role in regulating HTT’s scaffolding function. 
Methods: To identify how the HTT interactome on membranes changes under normal and disease 
conditions we used neurons differentiated from HD patient-derived iPSCs coupled with quantitative LC–
MS. To identify how PTM modifications in HTT affect function we isolated the HTT kinome network on 
membranes. 
Results: LC-MS analysis of the HTT interactome on membranes showed 87 lost, 714 grained, 224 
increased and 15 decreased proteins as a consequence of HD. PolyQ-HTT showed strong associations 
with cellular compartments related to neuronal translation, trafficking, axon guidance, and signal 
transduction postulating roles for HTT in these processes. Kinome analysis indicated a dramatic 
redistribution of HTT-kinase associations on HD membranes. 66 gained/increased and 3 lost/decreased 
associations were observed with polyQ-HTT. However, 31 kinases exhibited gained/increased 
associations with polyQ-HTT with a concomitant lost/decrease with membranes, suggesting that polyQ-
HTT-mediated abnormal interactions may impede these kinases from being appropriately recruited to 
their respective target sites. 
Conclusions: Our analysis provides evidence for how HTT likely functions as a scaffolding protein and 
how these functions are disrupted during disease. Further, the significant redistribution of kinase 
associations with HTT on membranes under disease conditions suggests that PTMs of HTT likely play 
key roles during disease. Future work will isolate the mechanistic aspects of how these kinases contribute 
to HD.
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TOWARDS ADAPTIVE DEEP BRAIN STIMULATION TARGETING PARKINSON’S DISEASE SLEEP 
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Aims: We address the demand for sleep dysfunction therapies in Parkinson’s Disease (PD) by 
considering the concept of a deep brain stimulation (DBS) device which can determine the sleep state of 
the user and modify its stimulation for maximal benefit. Here, we create neural networks (NNs) that can 
classify sleep state using subthalamic nucleus (STN) local field potential (LFP) data collected by the DBS. 
We analyze the contribution of each recorded STN LFP frequency band (alpha, theta, etc.) to model 
prediction to analyze the viability of our NN in commercially available devices with lower sampling 
frequencies. 
Methods: A feedforward artificial NN (ANN) was trained with STN LFP data transformed to 8 frequency 
power bands, from 10 idiopathic PD patients with unilateral DBS. Ground truth labels arose from 
simultaneous polysomnography recordings. A lower-resolution ANN was created to match the frequency 
range of commercial DBS by downsampling the LFP recordings. Finally, SHAP analysis was used to 
determine the contribution of each LFP band to the model's prediction using the full-resolution data. 
Results: We compared the “Original” NN by Christensen et. al (2019) to our “Larger” NN with two hidden 
layers and 1000 rectified linear units. We found improved performance on the three-state (Awake, REM, 
NREM) labeling problem, and were able to differentiate multiple non-REM states (splitting NREM into 
NREM1 and a combined NREM2/3 label). SHAP analysis revealed that the highest frequency bands were 
less important to the model prediction than middling frequency bands. 



 

 
Conclusions: In sum, this research explores a new treatment avenue for a more tailored approach to 
sleep dysfunction in PD, with the prospect of implementation on a wider range of commercially available 
DBS devices.
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Aims: Parkinson's Disease (PD) is a chronic neurodegenerative disorder affecting up to 10 million people 
worldwide, which current therapeutic approaches can only target the symptoms. As symptomatic 
therapies lose effectiveness over time, patients end up with no therapeutic options. Therefore, delaying 
the disease progression became a promising solution to deal with this disorder. PD pathogenesis is highly 
influenced by oxidative stress, and we have previously shown that ROS generated by NADPH oxidase 1 
(Nox1) has detrimental impacts on dopaminergic neurons, being a valuable target for therapeutic 
developments. Inline, we aimed to test a chemical inhibitor ionic liquid for Nox1 inhibitor (N1inh-IL) 
capable of preventing neurodegeneration in experimental PD models. 
Methods: N27 dopaminergic cell line were exposed to the neurotoxins 6-hydroxydopamine (6OHDA) and 
1-methyl-4-phenylpyridinium (MPP+) and two animal models for PD, one induced by intrastriatal injection 
of 6OHDA and the other by chronic exposure to paraquat (PQ) were used. Dopaminergic cell viability and 
motor dysfunction were evaluated. 
Results: In vitro studies showed that N1inh-IL has no cytotoxic effect on N27 neurons, while it 
significantly prevents the neurotoxic effect of two specific neurotoxins 6-hydroxydopamine (6OHDA) and 
1-methyl-4-phenylpyridinium (MPP+). In vivo, the dopaminergic neuroprotective capacity of N1inh-IL was 
evaluated. The infusion of the N1inh-IL into the right ventricle did not cause neuronal toxicity, while it 
could prevent 6OHDA-induced neurodegeneration in the substantia nigra (SN) of mice. Moreover, four 
weeks after been exposed to PQ, the brain intraventricle diffusion or the intranasal delivery of N1inh-IL in 
rats was capable to prevent the motor dysfunction induced by the toxin and the accumulation of alpha-
synuclein in the SN. 
Conclusions: These results highlight that N1inh-IL can be an innovative therapy to reduce the speed of 
the progression of PD.
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Aims: Background: The success of DBS in IPD is dependent upon the precision with which the STN is 
localized. In the past, the STN was localized using standard atlas but with present day MRI, STN can be 
directly visualized. The steps required on the day of surgery include performing an MRI, fixing the frame 
and then repeating the MRI. This can be time consuming. We describe a different protocol to save time 
and for more patient convenience. 
Methods: In our institution, CEMRI of the brain is done a few days before surgery. On the day of surgery 
Leksell frame is applied. Patient undergoes CECT head with frame. Both the MRI and CT images are 
then fused using a software (FRAMELINK). STN is localized using AC-PC method. Our rationale of using 
CT and not MRI after frame application is that it saves time on the day of surgery. 
Results: Because of excessive patient load & since MRI is time consuming, we devised this protocol of 
performing CT on the day of surgery. After surgery and taking out frame, MRI is done to confirm lead 
placement in relation to STN. We found that in post-op MRI the lead placement is precise using this 
method. The clinical response in the patients also signifies that lead placement in STN is accurate using 
CECT after frame application. 
Conclusions: This modified protocol saved time and was more comfortable for the patient with no loss of 
precision in electrode placement in patients with Idiopathic Parkinson’s Disease
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Aims: To use human cell-based assays to identify small molecules as potential disease-modifying 
treatments for HD. 
Methods: Previously we established a human neuronal model by immortalizing and differentiating HD 
patient iPSCs into highly homogeneous striatal precursor neurons (SPN), which resembled HD-like 
phenotypes of the parental iPSCs including expression of MAP2/DARPP32 (Akimov et al, Hum Mol 
Genet. 2021 Nov 30;30(24): 2469-2487). Further, we developed a 96-well plate screening platform using 
CellTiter-Glo luminescent cell viability assay in the SPNs and screened a kinase inhibitor library (ApexBio) 
containing 765 compounds in HD SPNs expressing 180 CAG repeats (180Q-SPNs). 
Results: We identified approximately 20 compounds that exhibited protection to HD SPNs upon stress-
induced neuronal toxicity. Among the hits, there was a small molecule PKC-a and ß1 inhibitor, GO6976, 
that we validated and prioritized. We found that GO6976 rescued HD SPNs from stress-induced toxicity 
through a dose-dependent manner. Furthermore, we examined PKCa / ß1 activity and protein expression 
levels in HD conditions. The activity of PKCa and PKCß1 was significantly increased in HD ISPNs, mouse 
brains, and human brains. Moreover, PKCa and PKCß1 interacted with both wild-type and mutant HTT 
and their overexpression was toxic to HD SPNs. 
Conclusions: These findings suggest that PKCa/ß1 may play roles in neuronal cell toxicity in this model. 
Inhibition of PKCa/ß1 activity may attenuate mutant HTT toxicity and provide novel therapeutic targets for 
developing neuroprotective HD treatments.
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Aims: Aim of the study is to evaluate Huntington's disease (HD) phenotype in induced striatal neurons 
obtained with transdifferentiation from dermal fibroblasts of healthy individuals and HD patients 
Methods: Using an optimized direct reprogramming protocol based on the use of microRNA9-124 and 
the transcription factors MYT1L, DLX2 and CTIP2 we obtained population of induced striatal neurons 
(ISN) from 3 patients with HD and from 3 healthy donors matched for gender and age. 
Results: In induced stratum neurons (ISN) derived from fibroblasts from patients with HD were detected 
aggregates of mutant huntingtin , which is the main histopathological feature of this neuropathology. 
However, the number of cells containing such intracellular aggregates were less than 5%. ISNs derived 
from fibroblasts from patients with HD are also characterized by altered morphology, reflected in a 
decrease in the number of primary processes, the total number of processes, the length of dendrites and 
the branching of the dendritic tree. In addition, compared with the control, in ISNs from fibroblasts of 
patients with HD, a decrease in the mitochondrial membrane potential is observed, which indicates a 
decrease in metabolic activity in mitochondria. Finally, ISNs derived from fibroblasts from patients with HD 
are more susceptible to cell death upon application of a proteasome inhibitor MG132 as well as upon 
removal of brain-derived neurotrophic factor from the culture medium. 
Conclusions: Thus, the proposed cellular model of HD reflects the main pathological changes that occur 
in neurons during the development of the disease and can be used as a platform for assessing the 
effectiveness of potential drugs at the preclinical stages of research. 
The work was carried out with financial support from the Russian Science Foundation grant No. 22-75-
00106.
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Aims: Ocular microtremor (OMT) is a fixational eye movement linked to brainstem activity. OMT 
frequency is typically 70-80Hz in healthy adults and research suggests that this is reduced neurological 
diseases like Parkinson’s Disease (PD) making it a potential biomarker. This study aimed to; 1) examine 
the reliability of the novel iTremor ONE device (Head Diagnostics Ltd., Dublin, Ireland) in measuring OMT 
frequency (Hz) in people with PD (PwPD); and 2) investigate the clinical validity of OMT as a relevant 
disease measure through relationship with traditional clinical rating scales. 
Methods: 16 PwPD participated in a home-based assessment involving cognitive (Montreal Cognitive 
Assessment, MoCA), motor (motor section of the Unified Parkinson’s Disease Rating Scale, UPDRS-III) 
and OMT measures (three readings taken from each eye to get an average). PwPD completed a test-
retest reliability assessment at the same time, exactly one week apart. Interclass correlation coefficients 
(ICC) and paired samples t-tests were used to assess reliability. Pearson’s correlations were used to 
compare OMT frequency to relevant clinical rating scales (MoCA, UPDRS-III). 
Results: OMT frequency was 64.75Hz (SD 4.1) in the right, 64.05Hz (SD 4.6) in the left, and 64.38Hz 
(SD 4.3) for both eyes together. The iTremor ONE device reliably measured OMT in in PwPD. OMT 
frequency showed good agreement in the right (ICC 0.81), left (ICC 0.88), and both eyes averaged (ICC 
0.89). Average OMT frequency was positively correlated with MoCA (r = 0.583, p= .018), and negatively 
correlated with UPDRS-III score (r= -0.564, p= .036). Highlighting that reduced OMT frequency relates to 
worse cognitive ability and increased disease severity. 
Conclusions: These preliminary findings show the iTremor ONE device reliably measures OMT 
frequency in PwPD, and OMT frequency is associated with cognition and disease severity in PwPD.
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Aims: To assess the utility of a TEP-based evaluation, for prediction of response to VPS in NPH, as an 
alternative for the CSF tap test (CTT). 
Methods: 37 "possible iNPH" patients and 16 age-matched healthy controls underwent a neurological 
exam, cognitive evaluation and brain MRI scans. All subjects performed Delphi, a TMS-EEG based 
evaluation, measuring TEPs using proprietary algorithm. All probable iNPH patients underwent a CTT 
(removal of 30-50 ml of CSF while measuring change in the "Timed Up and Go ", TUG test) and 17 
patients underwent VPS and were evaluated for their symptoms after 3-4 months. Response was rated 
using the CGIC scale and a repeated TUG, by a multidisciplinary team of movement disorders 
neurologists and a neurosurgeon. 
Results: Gait improved in 14 operated patients; these responders had a significantly earlier 'early phase 
latency' (P60, p=0.0044) compared to HC. Furthermore, their TEP's early and late phase slopes were 
highly associated with the degree of response to VPS. Additionally, both the late phase slope (N100-
P180Mo, r=0.79, p=0.0033) and the early phase slope (P60_N100Fr, r=-0.88, p=0.0003) were correlated to 
the change in TUG after VPS. CTT was not significantly correlated with VPS response (r=0.35, p=0.198). 
Conclusions: The results suggest that TEPS, measured by Delphi, may be an alternative for CTT, in 
prediction of response to VPS in patients suspected as iNPH, exhibiting higher efficacy with reduced 
patient discomfort and risks.
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Aims: To investigate the role of γδ T cells in a model of traumatic brain injury (TBI) in mice, a model that 
shares features with AD. 
Methods: TBI was induced to 8-12 weeks old TCRγδ knockout and wild-type mice. Rotarod, Morris water 
maze and probe tests were performed. Flow cytometry was performed to quantify total γδ T cells and Vγ4 
subset. APP and pTau expression were shown by bright field staining. Cytokines and other factors were 
measured by qPCR. Microglia were sorted and sequenced. Vγ1 and Vγ4 subsets were depleted by the 
administration of monoclonal antibodies. 
Results: After TBI, γδ-/- mice showed improvement in motor (Fig. 1A), and memory function (Fig. 1B-F). 
γδ T cell were increased in WT brain (Fig. 1G), mainly Vγ4 subset (Fig. 1H). WT mice had increased APP 
and pTau immunoreactivity compared to γδ-/- mice (Fig. 2A). γδ-/- mice showed reduction of brain 
inflammatory cytokines whereas Foxp3 was increased (Fig. 2B). 2,437 genes were differentially 
expressed (DEGs) in microglia from young WT-TBI vs. WT-Sham mice (Fig. 2C-E). 1,062 microglial 
DEGs from young WT-TBI compared to γδ-/-TBI mice (Fig. 2E). Homeostatic genes were increased in 
microglia from γδ-/- mice whereas inflammatory genes were reduced (Fig. 2C-E). In the chronic phase of 
TBI, 1,376 and 59 microglial DEGs from aged WT-TBI vs. WT-Sham and vs. γδ-/-TBI mice (Fig. 2F-H). 
Vγ4 and total γδ T cell-blocked mice displayed a greater reduction of CNS inflammatory cytokines 
whereas Vγ1-blocked mice had less regulatory cytokine (Fig. 3B). Microglia isolated from Vγ4 or total γδ 
T cell depleted mice had downregulation of inflammatory genes compared to Vγ1-depleted mice (Fig. 3C, 
D). 
Conclusions: Taken together, these findings indicate that γδ T cells play a critical role in TBI.
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Aims: Mitochondrial dysfunction has been reported in several Huntington’s disease (HD) models with 
altered levels of the fission protein DRP1 and fusion protein MFN2. Impaired calcium homeostasis with 
increased cytoplasmic calcium and depletion of mitochondrial calcium stores have also been reported in 
HD. However, the mechanistic details of how mitochondrial dysfunction occurs in HD are unknown. Here 
we test the hypothesis that disruption of HTT function in the context of pathogenic HTT contributes to 
mitochondrial dysfunction. 
Methods: To test this hypothesis we use humanized Drosophila models of HD, polyQ disease, or 
mechanically induced traumatic brain injury (TBI), together with pharmacological inhibitors and in vivo 
mitochondrial health reporters to examine mitochondrial defects. 
Results: Expression of pathogenic HTT caused fragmented mitochondria compared to normal HTT, but 
HTT did not co-localize with mitochondria under normal or pathogenic conditions. Expression of 
pathogenic polyQ (127Q) alone or in the context of Machado Joseph Disease (MJD) also caused 
fragmented mitochondria. While mitochondrial fragmentation was not dependent on the cellular location 
of polyQ accumulations, expression of a chaperone protein, excess of mitofusin (MFN), or depletion of 
dynamin-related protein 1 (DRP1) rescued fragmentation. Intriguingly, a higher concentration of nitric 
oxide (NO) was observed in polyQ-expressing larval brains, and inhibiting NO production rescued polyQ-
mediated fragmented mitochondria, postulating that DRP1 nitrosylation could contribute to excess fission. 
Further, while excess PI3K which suppresses polyQ-induced cell death did not rescue polyQ-mediated 
fragmentation, it did rescue fragmentation caused by mechanical stress/TBI. 
Conclusions: Our observations suggest that pathogenic polyQ alone is sufficient to cause DRP1-
dependent mitochondrial fragmentation upstream of cell death. Conversely, mechanical stress/TBI-
mediated mitochondrial fragmentation is likely caused by cell death. Our work uncovers distinct 
physiological mechanisms for mitochondrial dysfunction in polyQ disease and under mechanical stress.
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Aims: Parkinson’s disease is a common neurological disease characterised by motor and non-motor 
symptoms. Cell therapy is a promising alternative therapeutic strategy in Parkinson’s disease. It restores 
the damaged neurons in the nigrostriatal pathway. Transplanted neuronal stem cells are multipotent and 
are capable of differentiating to several types of cells in the central nervous system, including neurons 
and other brain cells. However, salsolinol, a neurotoxin exerts substantial toxicity on the transplanted 
neuronal stem cells. Salsolinol has diverse neuropharmacological effects including inducing oxidative 
stress besides being able to inhibit the mitochondrial energy supply. Salsolinol also inhibits some key 
enzymes involved in the production of dopamine such monoamine oxidase, tyrosine hydroxylase and 
catechol-O-methyltransferase. Additionally, salsolinol also prevents the uptake of catecholamines. This 
study aims to evaluate neurotoxicity and apoptogenic effect of salsolinol on NE-4C neuronal stem cells 
through mammalian target of rapamycin signalling pathway. 
Methods: Salsolinol was added to NE-4C cells. Cell viability and apoptosis were evaluated by using 
trypan blue exclusion method and mitochondrial membrane potential staining assay, respectively. 
Additionally, some key regulatory proteins that could mediate cell apoptosis through mTOR signalling 
pathway was analysed. The relative expressions of mTOR, phospho-mTOR, raptor and GßL proteins 
were determined using enzyme- linked immunosorbent assay. 
Results: revealed that when NE-4C cells were treated with salsolinol (0-100µM) for 24, 48 and 72 hours, 
salsolinol induced death in NE-4C cells mainly by alteration of mitochondrial membrane potential. 
Additionally, the change of the level of phospho-mTOR indicates the contribution of this protein in the 
death of the NE-4C cells. 
Conclusions: In conclusion, salsolinol induced neuronal cell death via mitochondrial membrane potential 
alteration and down-regulation of phospho-mTOR protein.
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Aims: Assessment of a potential neurodegenerative cognitive mouse model subjected to a dietary 
deficiency of folic acid (FA) by using DSP-4 to knockout the locus coeruleus (LC), notably, a major 
norepinephrine source in the DG and frontal cortex (FC). 
Methods: For 16 weeks, adult CB57/J6 mice (N=66) were provided 4 dietary/DSP-4 treatments: NFCS 
(n=16, normal FA control, saline injected [0.2 mg FA/kg BW]); NFCD (n=18, normal FA, DSP-4 injected 
(50 mg DSP-4/kg BW); FADS (n=16, FA deficient, saline injected); and, FADD (n=16, FA deficient, DSP-4 
injected). NE in FC was measured in addition to significant loss of LC neurons; astrocytes, calcium 
signaling, and embryonic neurons using, respectively, immunohistochemical methods for tyrosine 
hydroxylase (TH), GABA fibrillary acidic protein (GFAP), parvalbumin (PV), doublecortin (DCX) were 
analyzed. 
Results: Confirmation of phenotypic cognitive behavior with Nesting Behavior; decreased distance 
traveled with Novel Object Recognition (NOR); and, decreased rearing and latency to explore to the 
center of the field in Open Field Testing (OFT) were enumerated between NFCS and FADD (p<0.05). 
Elevated plasma homocysteine (Hcy) and decreased methyltransferase activity (p<0.05) established folic 
acid deficiency between NFCS and FADS/FADD. 
Conclusions: Results support that grievous injury to the LC noradrenergic system via systemic NE 
specific neurotoxin DSP-4 disrupts motor activity, contextual learning and memory, and perhaps 
significantly, the supportive cellular environment for the LC and efficient dispersion of NE. Understanding 
the molecular mechanisms underlying LC degeneration during disease progression or aging is yet to be 
fully understood.
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Aims: In the OVERTURE study, 1-hour daily treatment of Alzheimer’s Disease (AD) participants with 
Cognito Therapeutics’ medical device preserved function, cognition, reduced brain atrophy, and 
preserved white matter volume and myelin content compared to sham treatment over 6 months (Da et al, 
2023). We evaluated the effect of treatment on corpus callosum (CC) volume and myelin content. 
Methods: OVERTURE (NCT03556280) participants across the AD spectrum were randomized 2:1 
(Active:Sham) to receive daily, 1-hour, 40-Hz gamma sensory stimulation or sham treatment for six 
months. Structural MRI data from 50 participants were analyzed using DRAMMS (Ou et al, 2011) and 
MRTool (Ganzetti et al, 2014) to evaluate longitudinal changes in the CC (Mori et al, 2005). T1w and 
T1w/T2w ratio were used for volumetric and myelin content assessment, respectively. Bayesian linear 
mixed-effects modeling was used for statistical analysis. 
Results: After 6 months, active treatment showed preserved corpus callosum myelin content (T1w/T2w 
ratio) and volume (T1w) compared to the sham treatment with a lower % change from baseline of myelin 
content in CC-total (4.14±1.50%, p<.008), CC-Body (4.21±1.60%, p<.01), CC-Genu (6.32±1.84%, 
p<.001) and CC-genu volume (2.94±0.93%, p<.003). We did not observe significant changes in the CC-
splenium. 
Conclusions: Six months of active treatment with Cognito Therapeutics’ medical device preserved CC 
myelin content and volume compared to sham treatment in participants with AD. Myelin and white matter 
are important AD biomarkers that will be evaluated in the ongoing phase 3 HOPE study (NCT05637801).
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Aims: The meningeal lymphatic vessels are constantly draining cerebrospinal fluid content to the cervical 
lymph nodes, and functional defects in this previously unappreciated brain lymphatic cleansing pathway 
have been linked to accumulation of toxic protein aggregates, exacerbated neuroinflammation, and poor 
cognitive function. However, the impact of impaired meningeal lymphatic drainage on the function of 
specific brain cells and on the regulation of particular brain molecules, namely lipids, is still unknown. The 
main purpose of this study was to test whether and how decreased meningeal lymphatic drainage alters 
brain lipid composition and myelination. 
Methods: To test the effect of meningeal lymphatic vessel ablation on brain myelination, we took 
advantage of two different mouse models, the VEGF-C/D trap and a genetic model that relies on the 
conditional deletion of Prox1 from endothelial cells. Additionally, the cuprizone model was used to 
investigate the role of meningeal lymphatic drainage during the process of brain remyelination. 
Results: Meningeal lymphatic vessel ablation resulted in altered oligodendrocyte gene expression, 
reduced myelin integrity, loss of specific lipid classes and decreased numbers of oligodendrocytes. Most 
of these results were recapitulated in a genetic model of meningeal lymphatic endothelial cell loss. 
Importantly, the loss of oligodendrocytes was not recapitulated in models with compromised adaptive or 
innate immune responses. Additionally, we observed that animals with impaired meningeal lymphatic 
function show a delay in the spontaneous remyelination process that occurs after cuprizone withdrawal. 
Conclusions: Decreased meningeal lymphatic drainage is associated with a marked changes in mature 
oligodendrocytes, brain demyelination, and delayed remyelination.
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Aims: Mounting evidence indicates that myelin breakdown is a major hallmark of Alzheimer’s and 
Parkinson’s diseases. We previously have provided evidence of the role of myelination in cognitive 
changes (PMC10387505). We also showed that lower myelin content is associated with lower gait speed 
(GS) (PMC10395567). Here, we expanded our work to provide original results linking myelin content to 
changes in motor function. 
Methods: Our study cohort included 123 cognitively unimpaired participants. For each participant, myelin 
content was probed using our advanced MRI method of myelin water fraction (MWF), a direct measure of 
myelin content. Rapid and Usual gait speeds (UGS, RGS), two integrative measures of motor function, 
were measured longitudinally over a long time period. Voxel-wise linear mixed-effects models were used 
to assess the associations between MWF and longitudinal changes in UGS and RGS. Statistical 
significance was defined as p < .001 with a cluster size > 400 voxels. 
Results: Our results showed regional associations between MWF and UGS or RGS, with lower myelin 
content, that is, lower MWF, associated with steeper declines in gait speeds. These associations were 
significant in various cerebral white matter structures investigated. 
Conclusions: For the first time, we showed a strong and significant relationship between myelin content 
and the rate of changes in motor function in cognitively normal individuals. These findings advance our 
understanding on the implication of myelination in gait impairment among cognitively unimpaired adults, 
providing further evidence of the interconnection between white matter integrity and motor function. 
Finally, MWF may serve as a potential sensitive and specific imaging biomarker for predicting motor 
changes in normative aging and cognitive impairments, including Alzheimer’s and Parkinson’s diseases.
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1Gothenburg University, Psychiatry And Neurochemistry, Göteborg, Sweden, 2University of Gothenburg, 
Department Of Psychiatry And Neurochemistry, Molndal, Sweden, 3University of Gothenburg, Psychiatry 
And Neurochemistry, Göteborg, Sweden, 4Sahlgrenska University Hospital, Psychiatry And 
Neurochemistry, Göteborg, Sweden, 5hospital sant pau, Neuromuscular Unit, Barcelona, Spain 

Aims: Biomarkers for monitoring disease activity and treatment outcomes in patients with neuropathies 
are lacking. A high-molecular-weight isoform of tau protein, called big-tau, is predominantly expressed in 
PNS. Our objective is to study the dynamic of big-tau and brain-derived tau (BD-tau) in blood in patients 
with Guillain-Barré syndrome (GBS), including the Miller-Fisher syndrome (MFS) variant, and Alzheimer's 
disease (AD). 
Methods: We measured big-tau and BD-tau in serum samples from 101 GBS patients, 89 of them 
prospectively included in the IGOS study (at baseline and at different timepoints), 12 MFS patients, 41 
healthy controls (HC) and 20 AD patients. 
Results: GBS patients had significantly higher big-tau levels than AD (11.43 vs 2.77pg/ml, p<0.001). BD-
tau levels were higher in AD compared to the GBS group (11.29 vs 3.29 pg/ml, p<0.001). Big-tau levels 
increased at week 1 and 2 to subsequently decrease up to 1 year. BD-tau levels maintained stable or with 
a slight increase at follow-up in most GBS patients. Patients with MFS had higher BD-tau levels than 
other forms of GBS (12.72 vs 3pg/ml, p=0.003) and lower big-tau levels (5.39 vs 11.43pg/ml, p=0.002). 
GBS patients with ganglioside antibodies had higher levels of both biomarkers (for BD-tau 3.76 vs 
2.51pg/ml, p=0.01 and for big-tau 13.23 vs 8.26 pg/ml, p=0.001). 
Conclusions: Big tau is a potential new marker in GBS. Patients with GBS had higher big-tau levels than 
AD and HC. Patients with MFS had higher levels of BD-tau and lower levels of big-tau compared to other 
forms of GBS, supporting the role of CNS involvement in those patients. The dynamic Big tau/BD-tau in 
blood may help to determine the magnitude of CNS or PNS affection in different pathologies.
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Aims: Niemann-Pick disease type C (NPC) is a genetic condition primarily characterized by the 
accumulation of cholesterol and sphingolipids within cellular compartments, leading to neurodegeneration 
and cognitive impairment. Unlike Alzheimer’s disease (AD), NPC does not exhibit amyloid β (Aβ) plaques. 
However, both conditions present neurofibrillary tangles (NFT) of hyperphosphorylated tau. Moreover, 
NFT in AD and NPC have the same pattern of phosphorylation and seem to be almost identical. Plasma 
p-tau correlations with amyloid deposition, established either by PET or CSF positivity, have led to the 
idea that p-tau reflect amyloid pathology more than tau. Amid of this speculation, we decided to 
investigate the role of plasma p-tau217 in NPC. 
Methods: We measured plasma p-tau217 in a multicentre cohort (n=180), consisting of healthy controls 
(n=60), NPC patients (n=60) and AD patients (n=60). Furthermore, we investigated plasma p-tau217 
associations with age, annual severity increment score (ASIS) and magnitude of lysosomal dysfunction in 
NPC and compared levels in NPC and AD. 
Results: Plasma p-tau217 was significantly higher in the NPC group compared to controls (2.52 pg/ml 
±1.93 and 1.02 ± 0.34, respectively, p<0.001, AUC: 0.85). P-tau217 levels correlated inversely with age at 
baseline (R= -0.57, p<0.001) and positively with longitudinal increases in lysosomal enlargement and 
ASIS (R=0.26, p<0.001 and R=0.46, p<0.001, respectively). Mean concentrations of plasma p-tau217 in 
AD were higher than levels in the NPC group (2.97 pg/ml ±1.30 and 2.52 pg/ml ±1.93, 
respectively). 



 



 

  
Conclusions: Our findings indicate that plasma p-tau217 can reflect tau pathology independently of brain 
amyloid. However, joint amyloid and tau pathologies, as in AD, have stronger effects on this marker. High 



 
levels of plasma p-tau217 in NPC were associated with disease severity and rapid progression, 
supporting its use as a prognostic/monitoring marker.
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Aims: Metachromatic leukodystrophy (MLD) is a rare lysosomal storage disorder characterised by the 
accumulation of sulfated cerebrosides (sulfatide) that underlies the striking white matter degeneration that 
underlies cognitive and motor impairment in MLD. The aim of the present study was to investigate 
disease mechanisms in MLD, with a view to developing novel therapies for patients for whom gene 
therapy is not indicated. 
Methods: Post-mortem tissue was obtained from the globus pallidus and dentate nucleus of MLD cases 
(N=5) and age-, sex- and ethnicity- matched controls for discovery proteomics analysis, combined with 
histological validation. Pathways identified from the neuropathology study were then further studied by 
exposing HMC3 microglial cells and MLD fibroblasts to sulfatide in vitro and characterising the cellular 
phenotype. Drugs based on pathways identified from the neuropathology were then tested in MLD 
fibroblasts to determine whether they rescue the phenotype. 
Results: Discovery proteomics identified up-regulation of inflammatory pathways and the mTOR nutrient-
sensing pathway in MLD cases. Imunoblotting of MLD tissue identified accumulation of autophagosomes, 
consistent with deficient autophagy in the context of mTOR activation. Sulfatide exposure led to changes 
in HMC3 microglia consistent with activation, including morphological changes and increased production 
of reactive oxygen species. Screening of the mTOR inhibitor, rapamycin, in MLD fibroblasts is on-going. 
Conclusions: These findings suggest that MLD is characterised by widespread inflammation and 
deficient autophagy, both potentially resulting from activation of the mTOR pathway as a result of 
lysosomal dysfunction. As mTOR inhibition has been demonstrated to attenuate inflammation and white 
matter loss in the related condition, Krabbe disease, these findings may indicate mTOR is a key 
mechanistic target in ameliorating lysosomal storage disorders characterised by accumulated 
sphingolipids.
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Aims: Sanfilippo Syndrome(MPSIIIA) is a devastating pediatric lysosomal storage disease that leads to 
progressive neurodegeneration and greatly shortened life span. MPSIIIA results from loss of function 
mutations in N-Sulphoglucosamine Sulphohydrolase(SGSH), a lysosomal enzyme critical for the 
degradation and recycling of heparan sulfate(HS) glycosaminoglycans(GAG). Recent evidence suggests 
that microglia express the highest levels of SGSH within the brain. Therefore, correction of SGSH 
mutations within microglia, or the transplantation of healthy microglia, could potentially increase levels of 
this enzyme, enhancing the degradation and clearance of HS-GAGs, and slowing or even preventing 
further neurodegeneration. 
Methods: To explore the potential for human microglia transplantation, we generated a novel 
xenotolerant mouse model of MPSIIIa via CRISPR-deletion of SGSH. Following histochemical and 
biochemical validation, SGSH KO pups(P1-P2) were transplanted with saline or human iPSC-microglia 
progenitor cells. After 4months, mice were sacrificed, peripheral blood and liver collected and hemibrains 
dropfixed for immunohistochemical analysis and flash frozen for biochemistry and single nuclei RNA 
sequencing. 
Results: Initial analysis of 4-month old SGSH-KO mice reveals a dramatic increase in lysosomal content, 
gliosis, lipid accumulation, and greatly elevated levels of nonreducing end heparan sulfates(HS-NRE). 
Remarkably, transplantation of human microglial progenitors significantly lowers lysosomal accumulation 
and suggests preliminary evidence of cross-correction by reducing lysosomal content within murine 
neurons adjacent to engrafted human microglia. Biochemical analysis further revealed that microglia 
transplantation partially restores enzymatic function leading to a significant reduction in disease-specific 
HS-NRE. Ongoing experiments will further examine mRNA and protein expression levels to elucidate the 
impact of human microglial transplantation on neuronal and other cell populations within the brain. 
Conclusions: Taken together, these results provide the first evidence that iPSC-microglia could 
potentially be developed as a novel therapy for MPSIIIA and likely other lysosomal storage diseases.
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Aims: Functional movement disorders (FMD) are complex neuropsychiatric conditions with a motor-
dominant phenotype. The objective of this case report is to present a case that started with 
neuromuscular symptoms and evolved as a FMD, a potentially novel FMD phenotype combining 
movement and neuromuscular presentations including somatic symptoms and psychiatric diagnoses. 
Methods: In July 2022, a 24-year-old male enlisted in the military while deployed in the Middle East, 
developed a constellation of symptoms including urinary retention, progressive bilateral lower extremity 
weakness and paresthesias causing walking difficulties (without falls) requiring use of a cane by 
November 2022. Around mid-November 2022, he started manifesting involuntary, jerky movements in 
head, neck and extremities. Neurological exam revealed non-stereotypical, hyperkinetic, choreiform 
movements of head, neck and extremities, upper greater than lower, appearing randomly, suppressible 
on distraction and exaggerated on direct observation and testing of individual muscles. Gait was normal 
based, irregular amplitude, slow marching type with normal speed and cadence. On subsequent visits, 
while the aforementioned movements decreased, additional movements like low amplitude finger tapping, 
neck jerking similar to shivering, lip smacking, irregular hand movements appeared. None of these 
movements were associated with an urge to move. 
Results: Normal MRI of the neuraxis, EMG, EEG, ceruloplasmin, metabolic, urological work-up. Negative 
heavy metal screen, connective tissue panel, lyme, and sickle cell screens. Whole exome sequencing 
with mitochondrial DNA testing revealed no pathological genetic variants. KF rings were not detected on 
ophthalmologic exam. He was diagnosed with FMD after extensive workup. On subsequent visits, 
abnormal movements resolved with physical therapy coupled with cognitive behavioral therapy. 
Conclusions: This case exemplifies the importance of functional movement disorders as a differential 
while evaluating non-stereotypical, inconsistent movements associated with neuromuscular phenotypes.
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Aims: The aim of this study is to determine underlying factor structures of psychiatric syndromes 
associated with the degeneration of specific brain networks in humans with ADRD. 
Methods: We pursue this objective through the collection of neuropsychiatric assessments from patients 
and their caregivers including: Structured Clinical Interview for DSM-5 Research Version, DSM-5 Cross-
Cutting Measures, NPI, GDS, and SCL_90R. Specific aims include: 1. Identifying psychiatric factors 
previously recognized in other patient groups and discover additional factors specific to these patients. 
We will use multiple group factor analysis to assess the similarity of the factor structure between a test 
group (n=300) of mild AD and a generalizability group including diverse neurodegenerative diseases 
(n=300; MCI, bvFTD, PPA, DLB, HD, PDD). We will utilize the most informative items from this factor 
analysis to create a new instrument that is tailored to patients diagnosed with ADRD. 2. Replicating and 
expanding upon associations between specific brain networks and neuropsychiatric factors previously 
observed in patients with penetrating traumatic brain injury. These analyses will be performed on 
neuropsychiatric symptoms (NPS) and MRI data collected from our test and replication groups, focusing 
on patients with mild AD and NPS. 3. Comparing the effectiveness of three measures of NPS (DSM-5 
Cross-Cutting, NPI, GDS) in explaining the variance in sMRI regional volume and the outcomes of 
integrative MRI analyses in networks related to NPS factors. 
Results: Anticipated outcomes include the identification of brain regions associated with specific 
psychiatric symptoms, which will provide insights into potential targets for symptom treatment, especially 
anatomically-based treatments, among individuals with neurodegenerative disorders. 
Conclusions: This study will enhance our understanding of the neuroanatomy of psychiatric symptoms in 
patients with neurodegenerative illnesses and help develop new treatments for these symptoms.
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Aims: Background: Deep Brain Stimulation of the subthalamic nucleus (STN) or Globus Pallidus Internus 
(GPi) is a standard treatment for Parkinson’s disease, with both regions exhibiting comparable treatment 
effectiveness. Post-treatment neuropsychiatric side effects includes severe depression. Loss of 
serotonergic neurons is thought to be the primary cause of depression. Identification of a region with 
lesser number of serotonergic neurons may reduce these side effects. There is a lack of molecular 
evidence comparing the choice of STN and GPi in this regard. This study aimed to quantify the number of 
serotonergic neurons and semi-quantify the serotonin levels in the STN and GPi. 
Methods: The STN and GPi regions were studied histologically in 15 human brain specimens; ethical 
clearance was taken at the time of body donation. Serotonergic neurons were identified 
immunohistochemically using tryptophan hydroxylase 2 antibody. Semi-quantification of the 
Immunoreactivity was performed by calculating the histo-score. 
Results: The number of immunopositive cells was, 80 in the STN and 16 in the GPi, per 10 high power 
fields. GPi had a significantly lesser number of serotonergic neurons than STN. Three types of neurons 
were observed. In the STN, large cells were concentrated in the center and small cells in the periphery. 
While in GPi only small neurons were present. Two patterns of serotonergic granule distribution were 
observed; the majority of the cells had a fine granular pattern. In STN, variability in the number of 
Serotonergic neurons and in the histo-score was observed more in the cells in the medial half of the 
nucleus, than in the lateral half. 
Conclusions: GPi could be a safer target region, for considerably lowering the incidence of post-DBS 
depression.
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Aims: Neuroinflammation holds a vital role in neurodegenerative diseases and neuropsychiatric disorders 
and that microglia and astrocytes chiefly modulates inflammatory responses in the central nervous 
system (CNS). Toll-like receptors (TLRs), is critical in innate immune responses, regulation in microglia 
can be a potential therapeutic strategy for neurological disorders. In this study, we examined the 
protective effects of GSP1-111, a novel synthetic peptide for inhibiting TLRs signaling, on 
neuroinflammation and depression-like behavior. 
Methods: In this regard, we examined 1) the mRNA expression of inflammatory mediators including 
iNOS, IL-1b, TNFa, TGFb and COX-2, 2) nitric oxide (NO) production, 3) the protein expression of TLR2 
and TLR4 in the BV2 microglial cells and the brain of LPS-injected mice, and 4) depressive-like behaviors 
in the mice. 
Results: GSP1-111 decreased TLR2 expression and remarkably reduced mRNA expression of 
inflammatory M1-phenotype markers, including tumor necrosis factor (TNF)-a, interleukin (IL)-1b, and IL-
6, while elevating that of M2 phenotype markers, Arg-1 and IL-10. In vivo GSP1-111 administration 
significantly decreased depression-like behavior induced by lipopolysaccharide (LPS) in forced swim test 
and significantly reduction brain levels of M1-specific inflammatory cytokines. GSP1-111 could prevent 
depression-like behavior by inhibiting TLR2. 
Conclusions: Our results suggest that TLR2 pathway is a promising therapeutic target for depression, 
and GSP1-111 could be a novel therapeutic candidate for various neurological disorders.
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Aims: People with dementia experience psychosis, which is a distressing factor for both patients, their 
family, and caregivers. Pimavanserin is the only drug approved for the psychosis associated with 
Parkinson’s disease, but it has also demonstrated efficacy for dementia-related psychosis in clinical trials. 
Pimavanserin is known as a 5-HT2A receptor inverse agonist. However, it also has suboptimal affinity to 5-
HT2C receptor. Based on its clinical outcomes, we hypothesized that the antipsychotic effect of 
pimavanserin has been exerted by simultaneous inhibition of both 5-HT2A and 5-HT2C receptors. The 
objective of the study is to verify the hypothesis from engagements with those targets and non-clinical 
behavioral models. 
Methods: MK-801 (NMDA receptor antagonist) induced locomotor hyperactivity in Wistar rats (6 or 7-
weeks-old) was conducted, evaluating antipsychotic effect. The receptor occupancy study and 
microdialysis study (medial prefrontal cortex, dopamine) were performed to assess with 5-
HT2A/2C receptors. 
Results: Pimavanserin exhibited a dose-dependent efficacy in a rodent psychobehavioral model. At 
effective doses, saturated occupancy for 5-HT2A receptors and increased DA flux were observed, 
indicating engaging both receptors. On the other hand, doses occupying only 5-HT2A receptor did not 
reduce MK-801 induced hyperactivity in rats. In addition, no significant efficacy was observed when 
SB242084, a selective 5-HT2C inhibitor, was administered alone, albeit DA flux increased. 
Conclusions: We demonstrated that simultaneous inhibition of both 5-HT2A and 5-HT2C are pivotal to 
reduce MK-801 induced hyperactivity in rats. Our findings highlight that a 5-HT2A and 5-HT2C dual 
inverse agonist would be a promising therapy mitigating dementia-related psychosis.
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Aims: Diagnostic criteria for dementia-related apathy (DRA) includes diminished initiative, diminished 
interest, and diminished emotional expression/responsiveness. The development of existing instruments 
measuring DRA did not involve patients nor caregivers. This study aims to fill this void by characterizing 
the patient experience with DRA using 1:1 concept-elicitation interviews with caregivers of patients with 
DRA. Patients with dementia were not interviewed given their anosognosia. 
Methods: Caregivers of patients with clinically significant DRA and with mild/moderate dementia were 
recruited through advocacy groups, clinician referral, and social media. Physician confirmation of DRA 
diagnosis was required; study materials were IRB approved. Caregiver interviews were conducted by 
trained interviewers using a semi-structured discussion guide; interviews were recorded and transcribed 
with caregiver permission, and transcripts were coded and analyzed. Caregivers were asked open-ended 
questions to characterize the patient’s experience with DRA. Concepts for DRA were presented to 
caregivers during the interview for feedback. 
Results: Fifteen caregivers (n=11 females; mean age=52.9 years; n=6 spouses as caregivers) of patients 
with DRA (n=6 females; mean age=75.6 years; n=9 moderate dementia, n=6 mild dementia) were 
interviewed. Most caregivers described lack of motivation, lack of interest, being inactive/sedentary (n=14 
each), losing interest rapidly mid-activity (n=13), withdrawing/isolating socially (n=12), and reduced 
communication, lack of initiative, neglecting instrumental activities of daily living, lack of emotions (n=11 
each) as features of DRA. Reported impacts included sleeping a lot (n=11), decreased physical activity, 
reduced meaningful intimacy (n=9 each), reduced communication (n=8), daytime immobility (n=7), and 
less interaction with environment (n=7). 
Conclusions: No new concepts were identified during these interviews, thus confirming aspects of 
apathy from the conceptual model developed from literature and clinician interviews.
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EVALUATING PARTICIPANT BURDEN: ELECTRONIC PATIENT-REPORTED OUTCOME 
ASSESSMENT COMPLETION TIME IN CLINICAL TRIALS FOR PARKINSON'S DISEASE 
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Laura Khurana, Jessica Emerson 
Clario, Ecoa Clinical Science And Consulting, Philadelphia, United States of America 

Aims: Patient-reported outcomes (PROs) that measure quality of life and symptom impacts are becoming 
more important in clinical trials of treatments for Parkinson’s Disease (PD). Given the existing symptom 
and disease burden in PD, participant burden needs to be thoughtfully considered when incorporating 
PROs into trials. The objective of this analysis was to explore whether PROs present a higher burden to 
participants with PD as compared to participants without PD by leveraging metadata from an electronic 
PRO (ePRO) to examine time to completion. The Beck Depression Inventory – Second Edition (BDI-II) 
was selected; it is a 21-question PRO measure of depression severity, and is commonly used in trials 
across many different disease areas. 
Methods: Operational ePRO metadata from 1 PD trial and 11 non-PD trials were analyzed to determine 
time to complete the BDI-II. A total of 4806 records were analyzed; 101 records from the PD trial and 
4705 records from non-PD trials. Each record represented one completion of the BDI-II on Clario’s ePRO 
device. 
Results: The analysis revealed a significant difference whereby participants in PD trials took significantly 
longer to complete the BDI-II than non-PD trial participants (t=-7.40, p<.001). Mean completion time for 
the BDI-II was 318s (5.3min) among participants in PD trials and 159s (2.65min) among non-PD trial 
participants. 
Conclusions: This analysis suggests that clinical trial participants with PD take more time to complete 
the electronic version of the BDI-II than those without PD. This should be considered during protocol 
design, as the threshold for participant burden in PD trial participants may be lower than for other trial 
participants. We recommend that this analysis be replicated with other PROs to determine the extent to 
which these results are generalizable.
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MACROSCALE STRUCTURAL COVARIANCE NETWORK REVEALS THREE DISTINCT SUBTYPES 
AND ABNORMAL PATTERNS OF NEUROPSYCHIATRIC SYMPTOMS IN ALZHEIMER’S DISEASE 
CONTINUUM 
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Jiwei Jiang1, Kun Zhao2, Jun Xu1 
1Beijing Tiantan Hospital, Capital Medical University, Neurology, Beijing, China, 2Biomedical Engineering 
School of Biological Science and Medical Engineering Beihang University, Radiology, Beijing, China 

Aims: The current diagnosis of neuropsychiatric symptoms (NPS) highly depends on the clinical scale 
assessments, affected by the emotions and educational levels of caregivers. This study aimed to identify 
the subtypes of NPS by using a regional radiomics similarity network (R2SN), and to characterize the 
abnormality patterns associated with the clinical and multimodal imaging features, and progression of 
each subtype. 
Methods: An individual-level R2SN is constructed for N=550 {healthy controls (HCs)=63, patients without 
NPS among AD continuum (nNPS)=111, patients with NPS=376}. The R2SN profiles of patients with 
NPS were clustered into three subtypes using nonnegative matrix factorization. The patterns of brain 
alterations, clincial manifestations, multimodal neuroimaging, gene expression and clinical progression in 
each subtype were evaluated. 
Results: Patients with NPS were clustered into three goups, severe NPS (sNPS, n=187), moderate NPS 
(moNPS, n=87), and mild NPS (miNPS, n=102). Significant differences were observed among three 
subtypes with respect to the following: 1) clinical measures (Patients with sNPS exhibited lower BMI and 
scores in the MMSE, MoCA and MNA, but higher scores in the NPI, ADL, CBI, and PSQI than nNPS 
(P<0.05 for all), while there was no significant difference in the MMSE and MoCA scores between 
patients with miNPS and nNPS. ); 2) multimodal neuroimaging (Significant differences in the lateral 
occipital cortex, inferior temporal gyrus, medioventral occipital cortex, fusiform gyrus, and insular gyrus of 
the altered morphological connectivity, brain volumes, cortical thickness, and cCBF were found among 
three subtypes.); 3) the rate of clinical progression was faster in sNPS within 9.87± 3.28 months; 4) 
enriched genes for inorganic ion transmembrane transport and synaptic transmission. 
Conclusions: Identification of NPS subtypes based on brain connectomes and a full understanding of 
heterogeneity could help clinical early diagnosis and intervention in AD continuum.
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CHAIN MEDIATION ANALYSIS OF THE EFFECTS OF NUTRITION AND COGNITION ON THE 
ASSOCIATION OF APOLIPOPROTEIN E ALLELE 4 WITH NEUROPSYCHIATRIC SYMPTOMS IN 
ALZHEIMER’S DISEASE 
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Jiwei Jiang, Wenyi Li, Jun Xu 
Beijing Tiantan Hospital, Capital Medical University, Neurology, Beijing, China 

Aims: Apolipoprotein E (APOE) is the most recognized risk gene for cognitive decline and clinical 
progression of late-onset Alzheimer’s disease (AD); nonetheless, its association with neuropsychiatric 
symptoms (NPSs) remains inconclusive. To investigate the association of APOEε4 with NPSs and 
explore nutritional status and cognition as joint mediators of this association. 
Methods: Between June 2021 and October 2022, patients with amnestic mild cognitive impairment 
(aMCI) or AD were recruited from the Chinese Imaging, Biomarkers, and Lifestyle Study. NPSs were 
assessed using the Neuropsychiatric Inventory, while global cognition and nutritional status were 
evaluated using the Mini-Mental State Examination (MMSE) and Mini-Nutritional Assessment (MNA), 
respectively. Simple mediation and multiple chain mediation models were developed to examine the 
mediating effects of the MNA and MMSE scores on the relationship between APOEε4 and specific 
neuropsychiatric symptom. 
Results: Among 310 patients, 229 (73.87%) had NPSs, and 110 (35.48%) carried APOEe4. Patients with 
APOEe4 were more likely to have hallucinations (P=0.014), apathy (P=0.008), and aberrant motor activity 
(P=0.018). MNA and MMSE scores mediated the association between APOEe4 and hallucinations 
(17.97% and 37.13%, respectively), APOEe4 and apathy (30.73% and 57.72%, respectively), and 
APOEe4 and aberrant motor activity (17.82% and 34.24%), respectively. Chain-mediating effects of MNA 
and MMSE scores on the association of APOEe4 with hallucinations, apathy, and aberrant motor activity 
after adjusting for confounding factors were 6.84%, 11.54%, and 6.19%, respectively. 
Conclusions: Nutritional status and cognition jointly mediate the association between APOEe4 and 
neuropsychiatric symptoms in patients with aMCI or AD. Considering the limitations of NPSs therapy in 
the AD continuum, this study offers novel valuable insights into the role of targeted nutritional 
interventions in reducing the negative effect of APOEe4 on the onset and development of NPSs.
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VALIDATING PINK1-/- RATS AS SUITABLE MODELS FOR EXPLORING THE IMPACTS OF 
GLUCOCEREBROSIDE DYSREGULATION ON NON-MOTOR DEFICITS IN PARKINSON’S DISEASE 
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Aims: Dysregulation in lipid metabolism in Parkinson’s disease (PD) is associated with increased risk 
and/or greater severity of non-motor deficits, including autonomic dysregulation, neuropsychiatric 
symptoms and cognitive deficits. Our objective is to validate rats with knockout of the PTEN-induced 
putative kinase1 gene (Pink1-/-) as models for exploring PD-relevant lipid pathologies and their roles in 
predicting, contributing to and/or mitigating non-motor deficits in PD. 
Methods: Male and female control and Pink1-/- rats were behaviorally tested every two months from 3-12 
months old on tasks measuring cognition/memory, affect/anxiety and motor function. This was interleaved 
with ECG analysis and assessments of glucocerebroside (GluCer) extracted from animals’ fur and 
measured in dot blot assays using an antibody specific for GluCer (Glycobiotech). 
Results: Male Pink1-/- rats developed significant object recognition memory deficits (Novel Object 
Recognition, Object Location, Object-in-Place) by 5 months old. Pink1-/- females showed little memory 
impairment but did show significant deficits in sensorimotor gating and worsening anxiety, e.g., in 
elevated plus maze, from 3 months on. Pink1-/- rats of both sexes also had significantly increased heart 
rates and significantly reduced heart rate variability. These and all non-motor impairments were 
expressed months before the onset of motor signs. Finally, significantly increased GluCer levels were 
seen in Pink1-/- males from 3 months of age on. However, in females no significant effects of the Pink1-/- 
genotype on GluCer were seen. 
Conclusions: Our data show that Pink1-/- rats develop prodromal, non-motor deficits in multiple 
domains; emulate male susceptibility to cognitive deficits, female vulnerability to affective disturbance and 
sex differences in GluCer dysregulation similar to those observed in PD. Together, these findings 
identify Pink1-/- rats as well suited for deeply exploring the impacts of brain lipid metabolism in PD in sex-
specific ways.
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“IF I KEEP CALM AND USE A SOFT VOICE AND SMILE AND LOOK AT HIM … IT WORKS MUCH 
BETTER” 
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Dympna Casey, Barbara Whelan, Priscilla Doyle, Niamh Gallagher, Siobhán Smyth 
University of Galway, School Of Nursing And Midwifery, Galway, Ireland 

Aims: A carer education programme was developed as part of a pilot comprehensive resilience-building 
psychosocial intervention (CREST) for people with dementia living in the community. The aim of the 
programme was to enable carers to respond more confidently to the needs of the person with dementia, 
to provide them with an opportunity to focus on their own health needs and to meet other carers and 
share experiences. We explore the carers’ experience of the programme consisting of six weekly 2-hour 
sessions with each week covering a different topic. 
Methods: Qualitative group and individual interviews were conducted with the carers during the 
education programme and at the end of the CREST intervention. Attendance rates were recorded and 
evaluation forms completed by carers at the end of each session. Qualitative data were analysed using 
thematic analysis and descriptive statistics used for quantitative data. 
Results: Nine carers completed the intervention with an average of 91% attendance (range: 67-100%). 
Evaluations were very positive with all agreeing that the content of each session was helpful and met their 
expectations. A key motivation to participate was to gain more knowledge and understanding about 
dementia and learning communication strategies were particularly useful. The support and learning that 
carers got from other group members, the social interaction and the emphasis on self-care were important 
elements of the programme. 
Conclusions: Carers of people with dementia need good support to enable them to manage the 
demands of caregiving. The carer education programme of the CREST intervention helped to support 
carers to manage stresses through better communication strategies, to build a support network of other 
carers and to focus on their own needs to better enable them in their role.
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PRELIMINARY EVIDENCE OF BURDEN EFFECT ON BRAIN MORPHOMETRY IN INFORMAL 
CAREGIVERS OF PATIENTS WITH ALZHEIMER'S DISEASE 
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Giulia Quattrini1, Claudio Singh Solorzano1, Roberto Gasparotti2, Francesca Morganti3, Orazio 
Zanetti4, Cristina Festari1, Michela Pievani1 
1IRCCS Istituto Centro San Giovanni di Dio Fatebenefratelli, Laboratory Of Alzheimer’s Neuroimaging 
And Epidemiology, Brescia, Italy, 2University of Brescia, Neuroradiology Unit, Brescia, Italy, 3University of 
Bergamo, Department Of Human And Social Sciences, Bergamo, Italy, 4IRCCS Istituto Centro San 
Giovanni di Dio Fatebenefratelli, U.o. Alzheimer, Brescia, Italy 

Aims: Informal caregivers (iCG) of patients with Alzheimer’s disease (AD) generally experience burden 
and stress; however, whether these chronic conditions have an effect on the brain is unclear. Stress may 
have neurotoxic effects on brain regions modulating behavior and distress such as the anterior 
hypothalamus, hippocampus, amygdala, and prefrontal cortex. In this study, we tested the association 
between caregiver burden and stress and brain morphology in iCG of AD patients. 
Methods: Twenty iCG (age=52.6±9.1 years, 90% females) underwent clinical evaluation, including the 
Zarit Caregiver Burden Interview (ZBI) and the Perceived Stress Scale (PSS), and 3T MRI exam. 
Structural 3D T1-weighted images were processed using FreeSurfer v7.2.0 to assess cortical thickness 
and subcortical volumes (mean prefrontal cortex thickness, mean volumes of the hypothalamus, 
hippocampus, amygdala, and their subregions). Spearman correlations were conducted between ZBI, 
PSS and MRI measures controlling for age. 
Results: A negative correlation emerged between ZBI score and the anterior hypothalamic volume 
(whole, rho=-0.648, p=.003; left, rho=-0.540, p=.017; right, rho=-0.649, p=.003). No significant 
correlations emerged between PSS and MRI features. 
Conclusions: Our preliminary results showed an association between iCG burden and lower volume of 
the anterior hypothalamus. Further studies are needed to clarify the possible mechanisms underlying 
these associations.



 
Shift 1 - 0593 

THE LONG-TERM IMPACT OF ALZHEIMER’S DISEASE DIAGNOSTIC DISCLOSURE ON THE 
PSYCHOLOGICAL WELL-BEING OF INFORMAL CAREGIVERS: A PRELIMINARY STUDY 
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And Epidemiology, Brescia, Italy, 2IRCCS Istituto Centro San Giovanni di Dio Fatebenefratelli, Alzheimer 
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Aims: The disclosure of an Alzheimer’s Disease (AD) diagnosis is an acute stress event for informal 
caregivers (iCGs). The present preliminary study explores the posttraumatic stress symptoms (PTSS) 
related to disclosure and their relationship with iCGs’ psychological well-being. 
Methods: The study included 39 iCGs (mean age=56) of mild-to-moderate AD patients. Participants 
completed the Impact of Events Scale (IES) retrospectively, considering the moment of AD disclosure, 
and filled out the Zarit Burden Interview (ZBI), State-Trait Anxiety Inventory (STAI-Y1-2), Beck Depression 
Inventory–II (BDI-II), and Revised Scale of Caregiving Self-efficacy (RSCSE). iCGs were classified as 
subclinical or mild-severe PTSS according to an IES cut-off of 26. Mann-Whitney U tests were used to 
compare subclinical vs. mild-severe PTSS groups on the above scales. Partial Spearman correlations 
were used to test the association between scales, controlling for the duration of the caregiving role (mean 
years=3). 
Results: Compared to iCGS with subclinical PTSS (n=20), iCGs with mild-severe PTSS (n=19) reported 
higher levels of caregiver burden (ZBI: z=-2.853, p=0.004), anxiety (STAI-Y1: z=-2.815, p=0.005; STAI-
Y2: z=-2.772, p=0.006), and depressive symptoms (BDI-II: z=-2.969, p=0.003) and lower levels of self-
efficacy in controlling disturbing thought about their caring role (RSCSE-CUT subscale: z=-
2.123, p=0.033). Moreover, higher levels of intrusive thoughts (IES-intrusion subscale) were associated 
with greater distress experience (ZBI: r=-0.460, p=0.004; STAI-Y1:r=0.340, p=0.037; BDI-II: 
r=0.494, p=0.002) and the presence of negative thoughts on their caregiving experience (RSCSE-CUT 
subscale: r=-0.328, p=0.044), while levels of avoidance (IES-intrusion subscale) were only associated 
with anxiety. 
Conclusions: These findings suggest that disclosure of an AD diagnosis might be a traumatic 
experience for iCGs and may increase their vulnerability for subsequent poor mental health. Future 
research should deepen these findings and develop strategies to reduce the detrimental effects of the 
disclosure moment.
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THE CAREGIVER BURDEN OF DEMENTIA 
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Aims: Dementia causes considerable caregiver burden to caregivers. In this study, our first aim is to 
qualify the caregiver burden and the second aim is to reveal the need of caregivers in different types of 
dementias and different stages. 
Methods: Each patient with dementia coming to visit dementia clinic in National Cheng Kung University 
Hospital, Tainan, one of the medical centers in Taiwan has comprehensive survey and records of 
dementia from the first visiting and the after follow-up, including basic demographic data, cognitive 
function, Zarit burden interview scale, and Neuropsychiatric inventory scale, etc. We enrolled the patients 
with dementia in recent 5 years. The patients were categorized into Alzheimer’s disease, Lewy body 
dementias, vascular dementias, and other type of dementia according to the diagnosis and clinical 
dementia rating. Subjective cognitive decline, mild cognitive impairment, and patients living in long-term 
care facilities were excluded. Analysis of variance is as a statistical method. 
Results: The results are under organization and analysis recently. It will be revealed during the AD/PD 
2024 conference. 
Conclusions: Caregivers burden may damage the health of caregivers and decrease the quality of care 
in patients with dementia. To understand the needs of caregivers in different types of dementia is 
essential. Strategies of dementia care should modify for different dementia cases.
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EXPLORING THE IMPACT OF FAMILY SUPPORT GROUP CAREGIVING PROGRAM AT DEMENTIA 
CARE CENTERS ON FAMILY CAREGIVERS: A CASE STUDY OF A SOUTHERN REGIONAL 
HOSPITAL 
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Aims: This study explores the impact of the Family Support Group Caregiving Program provided by 
dementia care centers on family caregivers. It aims to determine if the program positively affects aspects 
of family caregivers, such as caregiving burden, stress, knowledge, skills, attitudes, and quality of life. 
Methods: The study used the 'SCZBI-12 Caregiver Burden Scale,' a structured questionnaire from a 
dementia care center at a regional hospital in the south. It involved 15 family caregivers who participated 
in six sessions of the Family Support Group Caregiving Program. To evaluate the program's impact on 
caregivers' well-being, pre- and post-program questionnaires were administered. The pre-test was 
conducted before the caregivers' first session at the center, while the post-test followed program 
completion. Data analysis was carried out using SPSS 22.0 software, including paired tests to compare 
pre- and post-program results. 
Results: Statistical analysis of 15 valid samples revealed a significant decrease in caregiver burden 
following participation in the Family Support Group Caregiving Program at the dementia care center. The 
burden score dropped from 3.08 before the program to 2.24 after the program, showing a significant 
difference (P < 0.001). This represents a notable 27% reduction in burden. These findings underscore the 
program's effectiveness in reducing caregiver burden among family caregivers. 
Conclusions: In summary, dementia care centers' Family Support Group Caregiving Program effectively 
reduces caregiver burden and stress, improves knowledge and skills, and enhances attitudes and overall 
quality of life for family caregivers. These programs equip caregivers with professional expertise, offer 
emotional and social support, and ultimately strengthen their caregiving abilities and well-being. 
Therefore, it is recommended that relevant organizations continue to offer and develop such programs to 
enhance dementia care and improve the lives of family caregivers.
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FAMILIARIZATION SESSION MAY INCREASE TREATMENT SENSITIVITY: DATA FROM THE DEEP 
& FREQUENT PHENOTYPING STUDY IN PRODROMAL ALZHEIMER’S DISEASE USING CANTAB 
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Aims: Objectives: The Cambridge Automated Neuropsychological Assessment Battery (CANTAB) is a 
set of computerized cognitive tasks employed primarily in clinical trials. Prior work suggests that inclusion 
of a familiarization session (initial completion of a task prior to baseline assessment) may enhance 
treatment sensitivity by reducing the likelihood that increases in performance from baseline to follow-up 
testing sessions are due to practice/test familiarity. This study examined the utility of a familiarization 
session when employing commonly-administered CANTAB tasks in repeat testing designs. 
Methods: Methods: Participants (n = 207, 57% male, mean age = 71.5) were individuals enrolled in a 
prodromal Alzheimer’s Disease (AD) observational study. Participants completed measures examining 
reaction time (Reaction Time (RTI)), visual learning and memory (Paired Associates Learning (PAL)), 
working memory/executive functioning (Spatial Working Memory (SWM)) and sustained attention (Rapid 
Visual Processing (RVP)). Tests were completed at screening (familiarization), baseline (within one week 
of familiarization), 1-month, 2-month, 8-month and 10-month timepoints. Pearson correlation coefficients 
examined associations between subsequent time points for each task (e.g., familiarization vs. baseline, 
baseline vs. 1-month, etc.) 
Results: Results: PAL and SWM performance at familiarization was only modestly correlated with 
performance at baseline (r = .45 and r = .44, respectively); however, correlations between subsequent 
time points for these tasks was moderate to strong (r ranges = .55 to .83 and .74 to .76, respectively), 
suggesting a potential benefit of familiarization session inclusion. RTI and RVP performance was strong 
across timepoints (r ranges = .84 to .89 and .70 to .93, respectively). 
Conclusions: Conclusions: A familiarization session is useful in limiting practice effects on several 
CANTAB tasks, including the PAL and SWM. CANTAB tasks show good stability over a ten-month period 
and are suitable for longitudinal geriatric clinical trials.
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RESTING STATE BRAIN NETWORKS ACTIVITY AND ASSOCIATION WITH TRANSFER OF 
COGNITIVE TRAINING GAINS 
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Aims: Age-related cognitive decline increases the need for cognitive interventions. Cognitive training is 
considered an effective non pharmacological intervention. Transfer of training gains to untrained tasks is 
a key indicator for the effectiveness of cognitive training. The underlying brain mechanisms need to be 
further investigated. We assessed functional connectivity determinants of transfer of training gains. 
Methods: 181 healthy older adults (mean age:68 years) underwent a 4-week cognitive training across 3 
sites. The control group consisted of 54 older adults. To evaluate transfer and training effects, participants 
underwent a neuropsychological assessment before and after the training. A second follow-up 
assessment was applied 12 weeks after the training. The training group was divided in subjects who had 
and who didn´t have successful transfer. We used composite scores representing working memory, 
memory and executive functions to assess transfer and training effects. Baseline resting-state functional 
magnetic resonance imaging was used to investigate functional connectivity of brain networks. We 
extracted brain resting state networks using Independent Component Analysis(ICA). 
Results: We observed successful transfer of cognitive training gains in most of the participants. Our 
results demonstrated spatially restricted effects (p < .01 uncorrected) for the association of transfer of 
gains with the resting-state connectivity of brain networks. 
Conclusions: Transfer of training gains in aging is possible. A strong association between transfer of 
gains and resting-state functional connectivity of networks was not identified.
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Aims: Roche Rater Academy (RRA) is a grass roots wide initiative that aims to improve scientific validity 
of clinical study endpoints in trials whilst increasing site productivity and improving rater training quality to 
ultimately improve the regulatory rigor of clinical trial submissions whilst supporting sites to upskill and 
diversify their qualified site raters. 
Methods: A novel methodology was developed to select, calibrate, train and certify site rater’s key for 
clinical endpoint data. The methodology is a holistic solution with fit for purpose training pathways 
designed to reduce site burden in tailored training to match rater’s experience and enable upskilling of 
site raters reflective of their community. The solution embeds site feedback in an iterative approach to 
increase productivity by accelerating site start-up through a novel site centric approach to rater training, 
which removes previous bottlenecks in site activation and enrollment. 
Results: With this innovative methodology we aim to improve Clinical Outcome Assessments data quality 
through gold standard rater training and certification pathways. RRA reduces site burden by tailored 
training to match rater’s experience and accelerate study start up by removing bottlenecks in rater 
qualification. This will also develop a library of eCOA trainings which are more diverse in real clinical 
cases. The pilot study has been launched in AD and this model is scalable across indications in 
Neurodegenerative, Neuromuscular & Neuroimmunology trials. 
Conclusions: The RRA is a novel approach to training and certifying site raters, which reduces rater 
related start up timelines by ∿25% and burden on study teams while enabling sites to upskill and diversify 
their site raters.
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Aims: 1) Assess the cognitive impact of consistent fidget spinner use. 2) Measure improvements in 
diverse cognitive functions. 3) Explore sustained effects after usage. 4) Investigate correlations with 
baseline cognitive abilities. 
Methods: In this study, a cohort of 30 individuals characterized by good health was meticulously chosen. 
After establishing baseline scores through an array of cognitive function assessments, these participants 
underwent these evaluations both before and after a specific intervention – the daily utilization of fidget 
spinners – over a span of 9 days within three weeks. Following this intervention phase, a conclusive 
assessment was conducted. Subsequently, a follow-up evaluation was executed three weeks after 
discontinuation of fidget spinner usage. 
Results: Significant enhancements were noted in scores of the digit symbol matching test, picture pairs 
test, multiple object track test, and fast choice test, both progressively over the study period and after the 
implementation of the fidget spinner intervention. Conversely, the matrix reasoning, fast reactions, and 
paced serial addition tests displayed nominal alterations. Importantly, a sustained effect was manifest in 
the follow-up scores, highlighting the persistence of these improvements in comparison to the baseline 
and end-assessment values. 
Conclusions: While discernible changes were not observed in fluid intelligence and response speed, the 
practice of using fidget spinners elicited a consistent amelioration in processing speed, visual episodic 
memory, working memory, visuospatial attention, and inhibitory control. This phenomenon might be 
attributed to the demand for enhanced hand-eye coordination, allocation of attentional resources, and a 
reduction in spontaneous thought wandering imposed by fidget spinner usage. The findings underscore 
the potential benefits of regular fidget spinner engagement in augmenting diverse cognitive domains, thus 
holding promise for a wide spectrum of individuals.
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Aims: Assistive technologies show promising features to support people with cognitive impairment in 
daily life. Direct interaction of people with cognitive impairment with smartwatches is little investigated. We 
examined which factors influence the success of smartwatch-delivered interventions. 
Methods: We designed two tasks delivered by smartwatch: A) drinking water and B) circling bells on a 
worksheet. We created two modes of intervention-intensity affecting vibration, alarm sounds, text sizes 
and images. In case of failure, interventions were repeated up to three times. We observed n=40 patients’ 
reactions to interventions remotely via cameras and rated success on a 5-step scale from 0 to 2. Patients 
were assigned (n=20/20) either to mode “regular” or mode “intensive”. They answered questionnaires, 
underwent neuropsychological testing and were diagnosed with MCI (n=12) or dementia (n=28). We 
hypothesized that affinity for technology (ATI) and cognitive status (MMSE) would influence the success 
of the interventions. We also expected that intensive interventions would be more successful than regular 
interventions. 
Results: The groups statistically did not differ with respect to mean age, MMSE or ATI. The intensive 
group was more successful than regular group; for each task and the global success score (mean 1.7 vs. 
1.2, Welch t-test p=0.03). Sequential testing of linear regression models showed that “mode” significantly 
increases model fit: H1 age + sex + MMSE + ATI + mode p=0.03 and adjusted R²=21% vs. H0 age + sex + MMSE + ATI p=0.31 
and adjusted R²=2,7%. 
Conclusions: Tasks delivered from a smartwatch as intensive interventions are more likely to be solved 
by patients than regularly delivered ones. Intensity is more critical than the patient's baseline status with 
respect to cognition and technology-affinity.
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Aims: To measure social interaction in people with AD/PD using Digital Health Technologies. 
Methods: This wearable platform comprises a sensor bracelet and environment beacons that can 
measure a patient's social interaction with a carer as well as sleep and activities. Environmental beacons 
are placed where the patient spends most of their time (eg: bedroom, living room, kitchen, bathroom). 
They contain environment sensors (temperautre, light level, noise level) and transmit these values over 
Bluetooth at 1.2Hz. The bracelet contains sensors (accelerometer, gyroscope, magnetometer, pressure 
sensor), listens to the beacon transmissions, and labels the bracelet sensor values with the signal 
strength of each beacon and the values of the environment sensors. The combined data is analyzed to 
calculate outputs including sleep time, daytime activity levels, and the location of the wearer through out 
the day. When no beacons are visible, the wearer is determined to be away from their home. Where a 
patient and carer both wear a bracelet, their relative location is derived to calculate measures of social 
interaction eg: how much time per day the patient is in the same room as their carer, in the same house 
but different room, either away from home or both away from home. Battery life between charging is 2 
weeks.. 
Results: Example sensor output is shown in Fig 1 and summarised in Fig 2. Social interaction data can 
be associated with the raw data or activity level data for more fine grain analysis. Environment sensor 
values can control for impact of eg: room temperature on measurements.



 

 



 

 
Conclusions: We presented a wearable platform to measure social interaction as well as activites and 
behaviours to provide more detailed assessment of functioning of AD/PD patients in the home setting.
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Aims: Automated speech recording via telephone using a chatbot technology and AI-driven speech 
analysis would enable resource-saving cognitive assessment for people with cognitive decline. To extract 
reliable digital speech biomarkers through a chatbot it needs to be adapted to the users’ needs. Here, we 
implemented a user centered design approach to evaluate usability of a phone-based chatbot system for 
automated speech assessments for people with prodromal or preclinical Alzheimer’s disease (AD). 
Methods: Within the study PROSPECT-AD, participants of ongoing national cohort studies are 
automatically called for six times every three months by our chatbot “Mili”. To date, 189 participants have 
been recruited out of 300 planned cases through September 2023. Each call consists of three cognitive 
tasks (Wordlist, Semantic Verbal Fluency, Story Telling). We applied a six-stage usability check for Mili. 
For deeper insights regarding the chatbot’s usability, we conducted semi-structured interviews (n=22). 
Results: To date, Mili has completed 356 assessments. The SUS revealed a good usability for Mili 
(n=140, Age: Ø=72.6, SD=6.6, SUS: 69.3/100, SD=22.2). Interviewees perceived the Wordlist without 
visual input as challenging. However, some wished for variety in the tasks. Additionally, two participants 
reported frustration as they did not have a positive event to report (Story Telling). Some interviewees 
preferred a more human like chatbot, while others perceived Mili as a human being. All interviewees 
wished for feedback regarding their performance. 
Conclusions: Our results revealed a high usability and feasibility of the automated phone calls by Mili. 
Socially intelligent chatbots may be able to address emotional strain during cognitive assessments. 
Furthermore, based on our usability data, we would aim for an adequate feedback system for the 
participants regarding their cognitive performance.
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Aims: Progression of Alzheimer’s disease (AD) leads to a decline in the ability to perform activities of 
daily living (ADL) and increased dependence on caregiver support. The objective of this study is to 
assess changes in ADL among US Veterans with AD in the Veterans Affairs Healthcare System (VAHS). 
Methods: Veterans with an AD clinical note in fiscal years 2010-2019 and a test result from Mini Mental 
State Examination (MMSE) or Montreal Cognitive Assessment (MoCA) were included in the study. 
Severity of AD was classified into 5 levels. Three scales used to assess ADL in the VAHS and a general 
linear model was used to evaluate association of AD severity with ADL measures. 
Results: The overall study population included 36,164 Veterans with MMSE/MoCA and ADL scores. 
6,514 Veterans were assessed using the 6-pt Basic ADL (Bas-ADL) scale, 17,297 Veterans were 
assessed using the 8-pt Instrumental ADL (Ins-ADL) scale, and 31,198 Veterans were assessed using 
the 18-pt Independence ADL (Ind-ADL) scale. The mean(SD) Bas-ADL score for Veterans with an 
MMSE/MoCA score within the Normal, MCI, Mild AD, Moderate AD, and Severe AD range were 4.6(2.0), 
4.4(2.1), 4.2(2.2), 3.5(2.4), and 3.6(2.4), respectively. Ins-ADL and Ind-ADL scores showed similar trends. 
Analysis showed that increasing severity was associated with ADL scores across all 3 ADL scales 
(p<0.0001). 
Conclusions: The decline of independence assessed by three ADL scales utilized in the VAHS are 
associated with progression of AD severity
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Aims: Given detailed inclusion criteria and medical complexity of the patient population in Alzheimer’s 
disease (AD) clinical trials, patient testimony is insufficient to confirm suitability for research. To manage 
site capacity and avoidable screen failures, sites often require medical records prior to screening 
externally referred patients. The process of accessing and reviewing medical records can be time 
intensive and complicated for sites and patients alike. Ultimately, this results in “stranded leads” in site 
portals, with sites unable to dedicate limited resources to access records and to discern clinically pre-
qualified candidates among the bolus of external referrals. 
Methods: SiteRx Middleware technology was implemented on two AD trials in the US to access and 
review health records for candidates identified via a direct-to-patient advertising campaign. 
Results: Middleware results by reduced site burden with 85% reduction in under-qualified candidates via 
provisional review. SiteRx further saved sites over five-thousand hours by accessing, reviewing and 
providing records to sites. SiteRx Middleware process averaged 6.5 days, contributing to patient velocity 
from interest to screen. Middleware candidates were 2x more likely to schedule a screen and 2.5x more 
likely to sign ICF than patients without review, indicating site prioritization of Middleware-qualified leads. 
In addition, active monitoring of disqualification trends by study, including age-based cohort effects 
between studies, informed top of funnel modification to optimize patient targeting by the central 
advertising campaign. 
Conclusions: SiteRx Middleware effectively alleviates site burden by filtering external leads and 
prioritizing pre-qualified candidates. Opportunities for improvement include providing records and 
outcome information to patients, cross-study optimization, enhancing site communications, and piloting 
Middleware at community events for diverse candidate engagement and traceability.
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Aims: To investigate the associations between baseline and long-term nutritional status and the regional 
cerebral perfusion with subsequent changes in neuropsychiatric symptoms (NPS) and its subtypes in 
patients with Alzheimer's disease (AD) continuum. 
Methods: Totally, 435 participants {374 aMCI and AD (285 with NPS, 89 without NPS) and 61 HCs} were 
included from May 1, 2021 and April 30, 2023. Neuropsychiatric Inventory (NPI) and Mini-Nutritional 
Assessment (MNA) were used to evaluate the presence and severity of NPS and its 12 subtypes and 
nutritional status, respctively. Regional cerebral perfusion was evaluated by the corrected cerebral blood 
flow (cCBF) from the 7-delay pCASL. GLMMs were used to examine the association of baseline and 
longitudinal nutritional status and cCBF with the changes in the general or specific domain NPI scores 
after adjustment. 
Results: During the (8.79±4.11) months follow-up, patients at risk or presence of malnutrition at baseline 
were significantly associated with subsequent increase in the NPI scores of general NPS (β=3.825, 
P=0.020), depression (β=0.841, P=0.004), apathy (β=0.702, P=0.048) and appetite/eating disturbances 
(β=0.639, P=0.002). Baseline increasing cCBF values of left putamen (β=0.135, P=0.001) and right 
ventral tegmental area (VTA) (β=0.069, P<0.001) were associated with subsequent deterioration of 
apathy, while baseline increasing cCBF values of left hypothalamus (β=0.062, P<0.001) and right VTA 
(β=0.028, P=0.016) were associated with deterioration of appetite/eating disturbances. The longitudinal 
decrease of MNA score was significantly associated with the increase NPI score of general NPS (β=-
0.685, P=0.013), depression (β=-0.147, P=0.003), anxiety (β=-0.126, P=0.009), apathy (β=-0.149, 
P=0.012) and appetite/eating disturbances (β=-0.116, P=0.001). 
Conclusions: Baseline and long-term poor nutritional status, and baseline hyperperfusion in dietary 
nutrition-related brain areas (putamen, VTA, and hypothalamus) can independently predict the 
deterioration of NPS and its sub-types in patients with AD continuum.
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Aims: To interpret changes in Mini Mental State Examination (MMSE) scores, we must establish two 
psychometric properties: the Minimal Detectable Change (MDC) and the Minimal Clinically Important 
Difference (MCID). Remarkably, these values remain unexplored in individuals with Dementia with Lewy 
Bodies (LBD), Parkinson's Disease Dementia (PDD), and Frontotemporal Dementia (FTD). Hence, we 
have aimed to establish the MDC and the MCID of the MMSE in individuals with LBD, PDD, or FTD. 
Methods: In this registry-based study, we will utilize Swedish dementia population data from the world's 
largest clinical register of dementia, SveDem. The study period will comprise baseline registrations from 
2007 to 2020. We will include adult individuals with LBD, PDD, or FTD, with baseline and 12-month 
follow-up MMSE data. The MDC will be calculated as the upper limit of a 95% confidence interval of the 
standard error of the MMSE mean. The MCID will be determined using a distribution method where 0.2 
standard deviations of the baseline MMSE score represent the MCID. Additionally, an anchor method will 
be utilized. 
Results: The study sample consists of 5,579 individuals: 2,308 with LBD, 1,564 with PDD, and 1,707 with 
FTD. The analysis of MDC and MCID values is ongoing in the total sample, as well as stratified based on 
individual diagnoses. 
Conclusions: Finding the MDC and MCID values of MMSE in rare dementia diagnoses will enable us to 
place all other cognitive decline measures into context. We can assess changes in cognitive function over 
time and determine the accuracy of the MMSE in identifying these changes. The results can also be used 
for planning and evaluating interventions.
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Aims: Background: Prior studies have identified factors impacting the survival of individuals with 
dementia in nursing homes. However, research focusing on the comparison of mortality risk among 
specific nursing home populations in relation to nursing care factors and different dementia diagnoses is 
limited. Objective: To compare the associations between nursing care factors and dementia disorders 
and their impact on mortality in a nursing home dementia population. 
Methods: A cohort of 6,192 individuals from the nursing home population in the Swedish Registry for 
Cognitive/Dementia Disorders (SveDem) who were followed up between 2010 and 2022 were included in 
the study. The study outcome was all-cause death. The association between gender, age, BMI, activity 
level (eating, walking, bowel/bladder function, bathing), risk assessments and preventive measurements 
(risk for falls, ulcers, malnutrition, poor oral health), medication, restraints, and person-centred care (life 
story, physical environment adjustments, interaction strategies, offered activities) were examined using 
cox-proportional hazard models with 95% confidence intervals (CI). 
Results: Individuals were followed-up for a median of 3.1 years (IQR 1.8-4.8), a total of 3737 deaths 
occurred with 167.89 (CI 162.59-173.36) deaths/1,000 person-years. Age, reduced walking ability, 
bowel/bladder function, help with bathing, no drug review within 12 months, higher number of 
medications, use of restraints, lack of risk assessments and preventive measurements and person-
centred care were associated with increased mortality risk. Individuals with Vascular dementia or 
Parkinson’s disease dementia had higher mortality risk and those with Frontotemporal dementia lower 
mortality risk, compared to those with Alzheimer’s disease. 
Conclusions: Our study highlights important knowledge about how nursing care factors affect mortality in 
nursing homes for people with dementia, which can contribute to improved dementia care in nursing 
homes and thus increased quality of life.



 
Shift 1 - 0609 

DEMENTIA AND SMOKING 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.G. DEMENTIA 
AND COGNITIVE DYFUNCTION: OTHER 

Anna Bezdenezhnykh 
FSBEI НЕ Prof. V.F. Voino-Yasenetsky KrasSMU MOH Russia, Department Of Nervous Diseases With A 
Pe-course, Krasnoyarsk, Russian Federation 

Aims: Recently nicotine consumption has been suggested to be protective against AD neuropathology 
via activation of nicotinic acetylcholine receptors (nAChR). The aim is to review interactions between 
smoking and cognitive decline. 
Methods: Literature review of the relevant articles. 
Results: Case-controlled and cohort studies with a tobacco industry affiliation demonstrated a 
significantly decreased risk for AD, while those with no tobacco industry affiliation showed a significantly 
increased risk for AD (Cataldo JK et al, 2010). Novadays it is clear that smoking increases the risk of 
cognitive impairments. Smokers have increased risk of dementia about 30%, risk of AD - 59-78% and risk 
of VD -35-78% comparing to non-smokers. 4.7 million (14%) cases of AD is connected with smoking. 
Compared to continual smokers, long-term quitters and never smokers had decreased risk of overall 
dementia (hazard ratio, HR 0.86 95% CI, confidence interval 0.75–0.99 and HR: 0.81; 95% CI: 0.71–0.91, 
respectively). Both long-term quitters (HR: 0.68; 95% CI: 0.48–0.96) and never smokers (HR: 0.71; 95% 
CI: 0.54–0.95) had decreased risk of vascular dementia compared to continual smokers (Choi, D., Choi, 
S. and Park, S.M., 2018). In a combined group of active and former-smokers, Tyas et al. found that 
smokers with 27–41 (OR = 2.55; 95% CI = 1.22–5.58), and 41–56 (OR = 2.92; 95% CI = 1.37–6.53) pack 
years, had significantly greater risk of AD compared to those with < 27 pack-years; however, those with > 
56 pack years showed no statistically significant increased risk for AD (OR = 1.37; 95% CI = 0.53–3.44), 
which was attributed to a strong survivor bias. 
Conclusions: Smoking is essential risk factor of dementia. Harm reduction principles can be applied to 
those patients who can not quit smoking immediately.
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Aims: The prevalence of balance problems in people aged more than 70 years reaches 40-45%, and due 
to aging of world population, the number of patients is rapidly increasing, mainly in patients with Vascular 
Dementia (VD). The terms Imbalance cover a variety of symptoms regarding disorders of spatial 
orientation, such as the illusion vertigo or unsteadiness, which can affect objectively the ability to achieve 
a posture, stable gaze, and normal gait. The aim of this study was to recognize main signs of this problem 
and determine rapid support recommendations. 
Methods: 30 patient wish VD, with acute dizziness, admitted to Neurological department, were 
investigated. The main symptoms was acute vertigo with fall (n=21) and acute vertigo with unsteadiness 
(n=9). After exclusion of cerebral stroke (CS) and other acute vascular pathologies, investigation of 
balance system was provided by vestibular Romberg test, Fukuda step test, vestibular ocular reflex 
(VOR) and Dix–Hallpike maneuver (DHM). In some cases (n=5), after the fast stabilization, video head 
impulse testing (VHIT) was done. 
Results: In all patients, CS was not revealed. In 18 cases, reason of dizziness was bilateral 
vestibulopathy, in 5 cases, - benign paroxysmal positional vertigo, in 3 cases, - vestibular neuritis and in 4 
cases, somatosensory loss. In all cases, VOR and DHM were effective for balance recovery as well as 
first medical support. After the acute period (24hr) vestibular rehabilitation (VR) exercises were more 
effective than DHM. 
Conclusions: Dizziness/Imbalance in patients with VD (except of Stroke) can be treated with physical 
and pharmacological therapy to help improve symptoms and reduce risk for falls.
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Aims: The two early symptomatic stages of Alzheimer’s disease (AD) are mild cognitive impairment 
(MCI) and mild AD. With the advent of new medical therapies, it is important to understand the patient 
journey from the perspective of physicians in a community-based setting, where most patients are seen. 
This study examines physician attitudes toward diagnosis, referral, and treatment of early AD among 
community-based primary care physicians (PCPs) and neurologists in the US. 
Methods: This physician survey collected data on the care of early AD drawing participants from a 
verified physician panel with broad representation from 41 US states. Community-based PCPs and 
neurologists in practice for 3 years or longer who have cared for at least 15 early AD patients in the past 
year were asked to complete a 20-minute survey about their experiences managing early AD patients, 
including selection of tests, decision to refer and treatments. Descriptive statistics for all study endpoints 
will be generated during the analysis phase. 
Results: This study includes 301 physicians (176 PCPs and 125 neurologists). Target recruitment is 334 
physicians. Mean years in practice was 19.7 for PCPs and 18.5 for neurologists. Mean early AD patients 
seen in prior year by PCPs was 192 and by neurologists 237. The vast majority of physicians 
(PCPs=86%, neurologists=94%) was from urban or suburban settings, though PCPs had more rural 
representation. Most physicians were male and white (78% and 54% of PCPs and 72% and 61% of 
neurologists, respectively). Physician recruitment is ongoing. 
Conclusions: Results from this survey are intended to understand physician attitudes and challenges in 
caring for early AD patients in community-based settings and help inform the patient journey on more 
localized levels, particularly in underserved populations.
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EFFECT OF UPPER EXTREMITY TRAINING VIA VIDEOCONFERENCE ON COGNITIVE FUNCTION 
IN PATIENTS WITH PARKINSON’S DISEASE: AN OBSERVATIONAL STUDY 
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Aims: Upper extremity skills and cognitive function in addition to balance and mobility are impaired in 
patients with Parkinson's disease (PwPD), which leads to difficulties in activities of daily living. Most 
intervention is focused on lower extremity treatment rather than upper extremity and cognitive functions. 
However, training that aims to improve upper extremity skills has the potential to both make it easier for 
patients to cope with activity limitations in daily life and improve their cognitive functions. The aim of this 
study is to investigate the effectiveness of task-oriented training applied to the upper extremity via 
videoconference on cognitive functions in PwPD. 
Methods: Fourteen PwPD (aged between 45 and 70 years, Hoehn & Yahr stage I-III) were included in 
the study. All individuals received a treatment that included task-oriented training of the upper extremity 
via videoconference three days a week for six weeks. Task-oriented training of the upper extremity is a 1-
hour exercise program consisting of 15 workstations. Cognitive status was evaluated with a Mini-Mental 
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA). 
Results: After rehabilitation, a statistically significant improvement was observed in terms of global 
cognitive status (MoCA, p=0.003 and MMSE, p=0.010). 
Conclusions: This is the first study showing that task-oriented training of the upper extremity via 
videoconference improved cognitive functions. The training of the upper extremity via videoconference 
may be recommended as an effective option, especially for PwPD with barriers to reaching the clinic.
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AUXILIARY DEVICES SITUATION IN PATIENTS WITH AMYOTROPHIC LATERAL SCLEROSIS IN 
THE REPUBLIC OF KAZAKHSTAN 
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Aims: Assistive devices include medical devices designed to compensate the loss of function and 
improve daily life. The lack of analysis of the situation with auxiliary devices in Kazakhstan for patients 
with ALS and other motor neuron diseases significantly affects their duration and quality of life. The 
purpose of this study is to determine the need for assistive devices for patients with ALS living in 
Kazakhstan. 
Methods: We conducted a questionnaire survey concerning the process of providing assistive devices 
among 65 patients with ALS registered in the social network "Life is beautiful". The social network unites 
patients living in the Republic of Kazakhstan with this diagnosis, receive advice on a wide range of 
issues, and morally support each other. The interview moderators were resident doctors of the first and 
second years of study. Diagnostic aspects and phenotypes of the disease were studied according to the 
extracts from medical records. 
Results: According to the clinical spectrum of phenotypes, classical bulbar onset was noted in (17%), 
pseudobulbar paralysis (16%), progressive bulbar paralysis (20%), classical cervical onset (31,6%), 
"hanging arms", "hanging legs" syndromes (15, 4%). Depending on the phenotype, there is a need for the 
use of non-invasive pulmonary ventilation, a cough suppressant, orthoses, mobile devices, moving 
devices, communication devices. 
Conclusions: The goal of preventive adaptation of assistive devices is to be one step ahead of the need 
for assistive devices, planning adaptations to functional limitations before they become pronounced. The 
results show that difficulties in obtaining and financing assistive devices are an unsolved problem among 
patients with ALS in the Republic of Kazakhstan. There is a need for an interdisciplinary approach to the 
provision of assistive devices and public financing.
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ROLE OF PALLIATIVE CARE IN ADVANCED PARKINSON'S DISEASE - A PATIENT-CENTERED 
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Alexandra Armitage 
Baylor Scott and White Health, Supportive Palliative Care, Temple, United States of America 

Aims: Palliative care has a pivotal role in the management of advanced Parkinson's disease. Non-motor 
symptom management, caregiver support, the value of individualized medical decisions, and the holistic 
approach of an interdisciplinary team are explored. 
Methods: A case study approach supported by the best evidence-based practice; this talk aims to 
highlight the multifaceted aspects of Palliative Care in advanced Parkinson's disease embracing the 
holistic philosophy of interdisciplinary collaboration. 
Results: Advanced Parkinson's disease management extends beyond motor symptoms, with complex 
non-motor manifestations that often carry the greatest burden to both patient and caregiver. Managing 
these symptoms by a palliative care team can complement regular neurological care due to longer 
palliative appointment lengths, focus on symptoms management and holistic approach to care. Patients 
with Parkinson's disease exhibit diverse medical decisions influenced by their personal values, 
preferences, and goals. Therefore, engaging in explicit goals of care discussions, including advanced 
directives, becomes imperative to ensure that patient autonomy and wishes are upheld, even in the face 
of disease progression. Palliative care stands as an embodiment of holistic patient-centered care. Its 
interdisciplinary approach amalgamates medical expertise, nursing care, psychological support, and allied 
health interventions. This holistic philosophy caters to the physical, emotional, and spiritual needs of 
patients, ultimately enhancing their overall well-being and dignity. 
Conclusions: By advocating for the integration of palliative care into the comprehensive management of 
advanced Parkinson's disease we propose a patient-centered approach. Bringing Palliative Care to the 
table empowers the neurological team to optimize the quality of life for patients living with advanced 
Parkinson's disease and their caregivers.
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ADVANCING PARKINSON'S CARE: BRIDGING RESEARCH GAPS THROUGH INCREASED 
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Aims: Parkinson's Disease (PD), the second-largest neurodegenerative disease after Alzheimer’s, is 
projected to grow 20% by 2030, lacking significant approved medications in the last 25 years. It trails 
recent Alzheimer's Disease (AD) funding, research, and care advances, with only 40% of PD studies 
focusing on Disease-Modifying Therapies (DMTs) compared to nearly 80% for AD. Genetic 
characterization and biomarker validation have driven AD development, while PD notably lags in these 
areas. This narrative exposes gaps hindering PD research acceleration and proposes methods to 
enhance access to enriched clinical data. 
Methods: SiteRx identified gaps in patient information across PD vs AD in the Neurologist community 
setting. This will include evaluation of genetic testing adoption rates and frequency of variants with 
unknown significance. Additionally, biomarker diagnostics will be considered with attention to imaging 
(DaTScans vs FDG-PET) and CSF/blood-based testing (aSYN vs amyloid). 
Results: Quantitative evaluation of patient information gaps will inform access improvements. Methods to 
foster community collaboration through SiteRx genetic testing and telehealth services for diagnostic 
access will be shared. 
Conclusions: PD lags in advanced genetic and biomarker diagnostics, impacting research on disease-
modifying treatments compared to AD. Facilitating community access to these tools can build a 
knowledge base, fostering collaboration between the community and research, thereby improving care 
options in this underserved community.
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ASSOCIATION OF APATHY WITH CLINICAL MOTOR AND NON-MOTOR SYMPTOMS IN DE-NOVO 
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Aims: Apathy is a common non-motor symptom of Parkinson’s disease (PD) that may associate with 
motor and other non-motor symptoms in PD patients. The clinical implication of apathy in early PD is still 
lacking. Therefore, we aimed to investigate the association of apathy with the motor and non-motor 
clinical features in patients with de-novo PD. 
Methods: This study retrospectively investigated de-novo PD patients at Asan Medical Center from 
March 2021 to December 2022. We analyzed baseline demographics, severity of motor symptom 
assessed by Unified Parkinson’s Disease Rating Scales (UPDRS) part III, apathy assessed by Apathy 
Evaluation Scale (AES), and quality of life assessed by The Parkinson's Disease Questionnaire (PDQ-
39). Additionally, we investigated non-motor symptoms other than apathy using Non-Motor Symptoms 
Scale (NMSS), which includes 8 subscores (cardiovascular, sleep and fatigue, mood, problem, 
hallucination, attention and memory, gastrointestinal symptoms, urinary symptoms, and miscellaneous). 
Results: Study subjects included 68 patients with de-novo PD, including 38 female (55.9%), with mean 
age of 64.7 ± 9.9 years. The mean severity of motor symptoms, assessed by UPDRS part III, was 22.4 ± 
11.1 and mean AES was 44.8 ± 7.9. In the univariable linear regression analysis, the severity of motor 
symptoms was significantly associated with apathy (beta=0.469, P < 0.001). The severity of apathy was 
significantly associated with non-motor symptoms, assessed using NMSS, BDI, HADS, and PDQ-39. In 
the multivariable linear regression analysis, the severity of sleep symptoms was significantly associated 
with AES score (beta=2.999, P = 0.008). 
Conclusions: Our study suggests that the severity of apathy is associated motor and non-motor 
symptoms in de-novo PD patients. Further researches are required to clarify the pathomechanisms of the 
correlation among apathy, sleep problem, and quality of life in de-novo PD patients.
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Aims: Parkinson’s disease (PD) is a neurodegenerative disorder caused by dopaminergic cell death and 
is the second most common neurodegenerative disorder after Alzheimer’s. However, a detailed 
exploration of PD in Asian, as well as Native Hawaiian and Pacific Islander populations (NHPI) has not 
been well documented. This study aimed to investigate the comorbidities and progression of PD severity 
among these understudied populations. 
Methods: This retrospective study analyzed data from an outpatient neurological care facility between 
2017-2022. ICD-10 codes were used to identify PD patients and data was collected through manual chart 
abstraction. Variables included demographics, date of diagnosis, and original and current Parkinson’s 
medications and dosing. Severity of PD was measured by medication dosage amount and frequency 
using the Levodopa Equivalent Daily Dosage (LEDD). Descriptive statistics were calculated as 
appropriate. Additionally, Spearman’s rank correlation test was used to identify the relationship between 
LEDD scores and PD duration. 
Results: Overall, 262 patients (48.1% White, 36.6% Asian, 11.5% NHPI, 3.8% Other) were included for 
analysis. Aside from rates of dementia (p=0.006) and alcohol use (p=0.017), comorbidities did not vary 
significantly by race. Mean LEDD score also did not differ significantly by population, but Spearman’s 
rank correlation identified a positive correlation between time from PD diagnosis and LEDD score among 
Asians (p<0.001) and NHPIs (p<0.001). Conversely, LEDD scores did not increase significantly among 
White patients even over a longer disease duration. 
Conclusions: PD severity was found to be positively associated with PD duration in both Asians and 
NHPI. Further understanding of these race-specific differences is essential in managing patient 
expectations about the progression of their disease and planning interventions.
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Aims: Current early stage diagnostic methods for cognitive decline are not suitable for regular 
wide scale screening. The Hungarian National Institute of Mental Health, Neurology and 
Neurosurgery (NIMNN) has partnered with Cursor Insight Ltd. (CI), a deep tech company 
specialized in movement analysis solutions in order to develop an easy to use screening system 
based on fine motor movement analysis to make early recognition of cognitive decline accessible 
to the wider population. 
Methods: Digital solution - Dynamic movement components are assessed for predictive power 
regarding different variants and stages of cognitive decline by implementing the digitized 
versions of the following tests on a tablet + digital pen setup: handwritten signature; writing down 
heard numbers; Trail Making Test (A); Benson Figure Copy; Archimedes spiral. Subject groups - 
50 clinically tracked patients at various stages of cognitive decline and 50 age matched controls. 
Expressive features are extracted from fine motor movement dynamics based on anonymized 
clinical track records. 
Results: Results from a pilot study [1] showed that dynamic features of fine motor movements 
can be used for proper early screening. The current work brought significant improvements to the 
pilot setup both in terms of usability and data quality and was utilized to discover new predictive 
fine motor dynamics features for cognitive decline. [1] https://doi.org/10.1016/j.imu.2022.101120 
Conclusions: In a collaboration between clinical (NIMNN) and industrial (CI) partners, an easy to 
use screening system is proposed based on movement analysis that holds the promise of making 
early recognition of cognitive decline possible and accessible to the wider population.
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Aims: We aimed to investigate the relationship between baseline cerebrospinal fluid (CSF) 
glucocerebrosidase (GCase) activity and amyloid-beta 1-42 (Aβ42) with longitudinal cognitive decline in 
two large Dementia with Lewy bodies (DLB) and Parkinson’s disease (PD) cohorts. 
Methods: DLB (n=122) and PD (n=117) patients were included from the European-DLB Consortium (E-
DLB) and the Norwegian ParkWest Study, respectively. CSF GCase activity was assessed using a 
validated assay and CSF Aβ42 levels were categorized as normal or abnormal based on local reference 
standards. Information on GBA1 mutations and the APOEε4 allele was collected. Patients were divided 
into tertiles according to baseline GCase activity. Cognitive decline was evaluated using a transformed 
Mini-Mental State Examination score in a linear mixed-effects model, with adjustments for potential 
confounders including age, sex, education, and GBA1 and APOEε4 status. 
Results: Table 1 outlines the cohorts’ baseline characteristics. Abnormal CSF Aβ42 levels at baseline 
predicted greater cognitive decline in DLB (95% CI -1.03; -1.16, p=0.03) but not in PD, a trend persisting 
after adjusting for demographics and genetic factors. However, this was not significant in PD patients. 
Conversely, reduced GCase activity at baseline predicted faster cognitive decline in PD patients (95% CI 
-0.06; -0.01, p=0.02), independent of demographic and genetic factors, but not in DLB patients. 
Conclusions: Our study confirms that abnormal Aβ42 levels are associated with accelerated cognitive 
decline in DLB while decreased CSF GCase activity is associated with accelerated cognitive decline in 
newly diagnosed PD. These findings provide valuable insights into the clinical presentation and aberrant 
pathways involving Aβ and GCase in DLB and PD. Future studies with larger cohorts will be needed to 
compare the effect size of the two biomarkers in the diagnostic groups.
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OBSERVATIONAL PILOT STUDY ON THE IMPACT OF TRANCRANIAL PULSED STIMULATION 
(TPS) ON PATIENTS WITH POST-COVID-19 NEUROLOGICAL INVOLVEMENT (LONG COVID). 
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Aims: Trancranial pulsed stimulation (TPS) has been shown to improve cognitive performance in patients 
with mild cognitive impairment, and there are already studies with transcranial stimulation that have 
improved Neuro Long-Covid. With our study, we expect to confirm the usefulness of TPS on the "Neuro-
Long Covid", since there is no specific treatment for this entity. 
Methods: Observational, blinded, pilot study to verify the safety, usefulness for cognitive impairment in 
Neuro-LongCovid. This study recruit a total of 20 subjects aged between 18 and 75 years, diagnosed 
with Neuro-LongCovid19. All subjects are randomized into either the intervention group or the sham TPS 
group in a 1:1 ratio. All patients will undergo MRI. The inclusion criteria are the persistence of self-
reported cognitive impairment at least after 12 weeks of suffering from Covid19, manifestation of 
symptoms of Covid19, positive Sars-Cov2 PCR and full recovery from Covid-19 at the time of evaluation. 
Cognitive impairment are screened using the Montreal Cognitive Assessment (MoCA) test and a self-
perception scale of cognitive complaints (EMQ). A neuropsychological evaluation are conducted for all 
patients, before and after treatment, investigating attention and executive functions (The Trail Making 
Test, The Symbol-Digit Modalities Test, the Stroop test). Also, we will asses attention (D2 test), episodic 
memory (Free and Selectively Facilitated Recall Test) and depressive symptomatology (BDI). We also 
perform evaluations using the Fatigue Severity Scale (FSS), Modified Fatigue Impact Scale (MFIS), and 
questionnaires PHQ9 (Patient Health Questionnaire-9) and EuroQoL-5D. 
Results: Preliminary results will be presented at the congress 
Conclusions: We propose an observational pilot study on the TPS impact as treatment on patients with 
post-Covid-19 neurological involvement (Long covid). This treatment is safe and without side effects.
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Aims: Neurotropic viruses such as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) can 
invade and harm the central nervous system (CNS). Studies show that neurological symptoms linked to 
SARS-CoV-2 are associated with immune-mediated mechanisms and inflammatory responses affecting 
the brain, potentially leading to neurotoxicity, and may contribute to neurodegenerative diseases. 
However, the exact mechanism of viruses induce neurotoxicity remains unclear. To get more insight into 
mechanisms of viral RNA-induced neurotoxicity, we treated primary rat neuronal-glial co-cultures with 
RNA-mimetic loxoribine (Lox), a selective Toll-like receptor 7 (TLR7) agonist. TLR7 is vital in recognizing 
single-stranded RNA viruses triggering immune responses crucial for host defense against viral 
infections. 
Methods: In this study, co-cultures were incubated with 1-100 µg/ml Lox for 24-72 h. The viability, 
number of neuronal and microglia cells, and phagocytic activity were assessed by fluorescence 
microscopy. 
Results: Our results show that Lox causes concentration-dependent loss of viable neurons without 
increasing neuronal apoptosis or necrosis. Selective elimination of microglia by treatment of cultures with 
L-leucine-methyl-ester (LME), prevented Lox-induced neuronal loss suggesting that Lox-induced 
neuronal loss is microglia-mediated. We found that Lox stimulates microglial proliferation and induces 
morphological changes such as increased average cell body area in co-cultures. Lox does not affect NO 
production but stimulates TNF-α production in cell co-cultures after 72h treatment. In microglial 
monocultures, Lox stimulates phagocytic activity of cells as measured by engulfment of fluorescently 
labelled latex beads by microglial cells. 
Conclusions: In conclusion, our data suggest that viral RNA-mimetic Lox causes microglial activation 
leading to neuronal loss from mixed neuronal-glial cell cultures. This work was supported by the 
Research Council of Lithuania, Researcher Groups projects No S-MIP-23-98 (APNEVIR).
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Aims: The Coronavirus Disease 2019 (COVID-19) is caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) which mainly targets respiratory cells. Emerging clinical evidence suggests 
that neurological involvement is also an important aspect of the disease and the SARS-CoV2 can directly 
infect neurons and glia. SARS-CoV-2 entry into a target cell requires co-expression of ACE2 
(angiotensin-converting enzyme-2) and TMPRSS2 (trans membrane serine protease-2). Relevant 
literature on human neurological tissue is sparse and mostly focused on the olfactory areas. Therefore, 
the present study was carried out to map the entire brain for co-expression of afore-mentioned viral entry 
proteins, along with determining the age-related changes in their expression pattern. 
Methods: Methods: Brain tissues samples were collected from cerebral cortex, hippocampus, basal 
ganglia, thalamus, hypothalamus, brain stem and cerebellum; and were divided into two groups - up to 40 
years (n=10) and above 40 years (n=10). Real time PCR and Immunohistochemistry analysis was 
performed to check the gene and protein expressions, respectively. Finally, immunofluorescence (IF) 
analysis for co-expression of proteins was done using confocal microscopy. 
Results: Evaluation of ACE2 and TMPRSS2 gene expression using real-time PCR indicated their 
presence in all the regions of the brain studied. Similarly, the Immunohistochemistry using monoclonal 
antibodies against ACE2 and TMPRSS2, demonstrated their presence in all regions. Cellular location of 
both could be studied in detail. Further, co-expression of both the proteins was observed in different 
regions of the brain. Age related changes were most marked in the cerebellum. 
Conclusions: The expression of both these viral entry receptors suggests that normal human brain is 
susceptibility to SARS-CoV-2, perhaps which could be related to the cognitive and neurological 
impairment that occur in patients.
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Aims: To compare the receipt of dementia diagnosis and drugs between pre-, during and post-COVID-19 
pandemic periods. 
Methods: This observational study employed data of persons with dementia (PWD) registered in the 
Swedish registry for cognitive/dementia disorders - SveDem (2019-2022). Time of dementia diagnosis 
was divided into: pre- (2019-Jan-01 - 2020-Feb-29), during (2020-Mar-01 - 2020-Dec-31) and post-
COVID-19 pandemic (2021-Jan-01 - 2022-May-01). Outcomes included the basic diagnostic work-up, as 
is recommended by the Swedish Board of Health and Welfare, individual diagnostic tests and the use of 
drugs. 
Results: There were 19,813 PWD selected for analysis: the pre-pandemic period (n = 8335, 42.1%), 
during pandemic period (n = 4149, 20.9%) and the post-pandemic period (n = 7329, 37.0%). More than 
50% of PWD were living alone at dementia diagnosis in three periods. Compared to the pre-pandemic 
group, the during pandemic group was less likely to receive lumbar puncture (OR 0.89, 95% CI 0.80 – 
0.99), neuropsychological assessment (OR 0.81, 95% CI 0.73 – 0.91), but more likely to get occupational 
therapy assessment (OR 1.11, 95% CI 1.03 – 1.20). The post-pandemic group had higher likelihood of 
receiving the basic diagnostic work-up (OR 1.14, 95% CI 1.01 – 1.29), blood analysis (OR 1.88, 95% CI 
1.44 – 2.49), CT – MRI (OR 1.22, 95% CI 1.01 – 1.48) and occupational therapy assessment (OR 1.13, 
95% CI 1.04 – 1.22). The use of cholinesterase inhibitors and memantine was not different between these 
periods. 
Conclusions: Compared to the pre-pandemic period, chances of receiving the basic diagnostic work-up, 
blood analysis and CT-MRI were not different during the pandemic, but higher in the post-pandemic 
period. The prescription of anti-dementia drugs was not different between periods.



 
Shift 1 - 0624 

IMPACT OF THE COVID-19 PANDEMIC ON MORTALITY AND LOSS TO FOLLOW-UP AMONG 
PATIENTS WITH DEMENTIA. 

POSTER SHIFT 01 (MARCH 6-7): THEME L: COVID-19: IMPACT ON BRAIN NEURODEGENERATIVE 
DISEASES / L01F. EPIDEMIOLOGY OF COVID-19 IN PATIENTS WITH NEURODEGENERATIVE 
DISEASES 

Hojin Choi1, Hyuk Sung Kwon2, Seung Hyun Kim3, Kee Hyung Park4 
1Hanyang University College of Medicine, Guri Hospital, Neurology, Guri, Korea, Republic of, 2College of 
Medicine, Hanyang University, Neurology, Guri, Korea, Republic of, 3College of Medicine, Hanyang 
University, Neurology, Seoul, Korea, Republic of, 4College of Medicine, Gachon University Gil Medical 
Center, Incheon, Korea, Neurology, Incheon, Korea, Republic of 

Aims: The coronavirus disease 2019 (COVID-19) pandemic, which began to escalate rapidly in South 
Korea in February 2020, has profoundly impacted healthcare, especially for vulnerable groups such as 
patients with dementia. We examined changes in mortality and loss to follow-up in patients with dementia 
using data from the Korean National Health Insurance Services research database. 
Methods: Patients with dementia who visited a medical institution with a recorded dementia-related 
diagnostic code including Alzheimer’s disease and received anti-dementia medication between February 
2018 and January 2020 were included in this study. We divided the participants into two cohorts: those 
newly diagnosed with dementia between February 2018 and January 2019 (n = 62,631) and those 
diagnosed between February 2019 and January 2020 (n = 54,494). We then followed their records for a 
year, until January 2020 and January 2021. 
Results: There was a significant increase in follow-up loss among patients newly diagnosed with 
dementia during the COVID-19 outbreak; the rate rose from 42.04% in 2019 to 45.89% in 2020. 
Conversely, we observed no significant change in mortality rates before and after the onset of the 
pandemic in February 2020. Female sex, younger age, fewer comorbidities, diagnosis of dementia at the 
Department of Neurology or Psychiatry, and high income were associated with decreased follow-up loss 
and mortality. Living in metropolitan areas was associated with a decreased follow-up loss. 
Conclusions: This study highlights the importance of providing extra attention to dementia patients, 
particularly in pandemic situations, given their increased risk of losing follow-up.
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THE ROLE OF THE "UNFOLDED PROTEIN RESPONSE" AND THE PERK PATHWAY IN 
PARKINSON'S DISEASE: STUDY OF GENETIC POLYMORPHISMS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.F. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: LYSOSOMES, UBIQUITIN, PROTEASOME, ER STRESS, 
CHAPERONES 

Marika Alborghetti1, Nicole Piera Palomba2, Edoardo Bianchini1, Domiziana Rinaldi1, Claudia 
Strafella3, Valerio Caputo3, Emiliano Giardina3, Ferdinando Nicoletti2, Teresa Esposito4, Francesco 
Pontieri1 
1Sapienza, University of Rome, Department Of Neuroscience, Mental Health And Sensory Organs 
(nesmos), Rome, Italy, 2IRCSS Neuromed, Pozzilli, Is, Isernia, Italy, 3IRCCS Fondazione Santa Lucia, 
Rome, Rome, Italy, 4Institute of Genetics and Biophysics CNR, Biomedicine, Napoli, Italy 

Aims: Background: The accumulation of α-synuclein in Parkinson's disease (PD) leads to the stress of 
endoplasmic reticulum (ER). The resulting cellular response is called "Unfolded Protein Responce" 
(UPR), and is activated with the aim of reducing protein synthesis and stimulating the expression of 
chaperone proteins to prevent protein aggregation and the degradation of already aggregated proteins. 
UPR is controlled by several sensor proteins, including PERK (PKR-like ER kinase). Aim of the study: To 
study a possible association between the development of PD and the presence of polymorphisms of the 
genes coding for proteins involved in the UPR and in particular in the PERK pathway. 
Methods: This analysis focused on the study and analysis of 180 genetic variants (SNV) in a cohort of 
800 PD patients and 600 healthy controls. Of these, 27 concern genes coding for proteins involved in the 
UPR (EIF2AK3, LRRK2, ATF4, ATF6, XBP1, BCL2, EIF2A, ERN1). The DNA 
was extracted from the blood samples and the Open Array ™ technology allowed a massive and 
simultaneous genotyping of all the samples under examination. 
Results: The analysis made it possible to find 51 SNVs with a statistically significant association with 
susceptibility to PD. Some of these concern EIF2AK3 coding for PERK. One missense genetic variant of 
EIF2AK3 resulted protective towards PD development. 
Conclusions: Our study confirms the involvement of UPR and in particular of the PERK pathway in the 
development of PD. Further analyzes will be necessary to correlate these polymorphisms not only with 
the pathophysiological mechanisms, but also with the clinical course of PD. The PERK pathway 
represents a potential target for the development of new therapeutic strategies for both neuroprotective 
and symptomatological purposes.
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PROBING THE MOLECULAR DIVERSITY AND CONFORMATIONAL POLYMORPHISM OF TAU 
PATHOLOGY IN ALZHEIMER'S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: MULTIMODAL IMAGING 

Srinivas Koutarapu1, Junyue Ge2, Wojciech Michno3, Jörg Hanrieder4, Henrik Zetterberg5, Kaj Blennow6 
1Sahlgrenska Academy, University of Gothenburg, Department Of Psychiatry And Neurochemistry, 
Mölndal, Sweden, 2University of Gothenburg, Department Of Psychiatry And Neurochemistry, 
Gothenburg, Sweden, 3Stanford University School of Medicine, Stanford University, Department Of 
Pediatrics, Stanford, United States of America, 4University of Gothenburg, Department Of Psychiatry & 
Neurochemistry, Gothenburg, Sweden, 5Sahlgrenska University Hospital, Clinical Neurochemistry 
Laboratory, Mölndal, Sweden, 6University of Gothenburg, Department Of Psychiatry And Neurochemistry, 
Molndal, Sweden 

Aims: The primary goal of this project is to combine hyperspectral confocal imaging and SIMOA to probe 
the chemical and structural aspects of neurofibrillary tau pathology in Alzheimer’s Disease. 
Methods: Herein we devised a hyperspectral chemical imaging approach to stratify Tau aggregation and 
biochemical Tau profiles in postmortem brain across different phases of disease progression. We further 
correlate those profiles with blood and CSF biomarker patterns collected antemortem in a unique paired 
longitudinal cohort. Using fluorescent probes and hyperspectral, fluorescent microscopy we characterized 
and annotated distinct stages of Tau aggregation and maturation in the brain. 
Results: Correlative immunohistochemistry identified ptau 217 deposition across structurally distinct Tau 
aggregates including pretangles (PT), neurofibrillary tangles (NFT), ghost tangles (GT), neuropil threads 
(NPT) and axonal and dystrophic neurites associated with amyloid pathology. Finally, we show that 
pTau217 levels within hippocampal tangle pathology correlate with both pTau 217 CSF and Braak stages. 
Conclusions: These results provide new insights into the continuum of polymorphic Tau aggregation and 
how pTau biomarkers relate to brain pathology at the microscale.
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PROJECTIONS FOR PREVALENCE OF DEMENTIA IN 18 GEOGRAPHICALLY DISPERSED 
EUROPEAN COUNTRIES AND IMPACT OF PREVENTION STRATEGIES: A MARKOV MODELLING 
STUDY 

POSTER SHIFT 01 (MARCH 6-7): THEME L: COVID-19: IMPACT ON BRAIN NEURODEGENERATIVE 
DISEASES / L01F. EPIDEMIOLOGY OF COVID-19 IN PATIENTS WITH NEURODEGENERATIVE 
DISEASES 
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1Imperial College London, Department Of Epidemiology And Biostatistics, London, United 
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Aims: Accurate projections for dementia prevalence, and estimating the impact of public-health 
prevention strategies, require statistical-modelling to integrate dynamic calendar-trends in incidence of 
cardiovascular-disease, dementia, and mortality, and incorporate the period effect of COVID-19 deaths. 
Methods: Markov models were developed for Austria, Belgium, Czech Republic, Denmark, Estonia, 
France, Germany, Greece, Hungary, Italy, Netherlands, Poland, Portugal, Slovenia, Spain, Sweden, 
Switzerland, and the United Kingdom. Input data were derived from official statistics for population 
numbers and mortality rates, including COVID-19 deaths over 2020-2022, and from the Survey for 
Health, Ageing and Retirement in Europe for prevalence estimates, transition-probabilities, and calendar-
trends. 
Results: Among 289-Million population aged 35+, the pandemic, over 2020-2022, is estimated to have 
resulted in loss of 16.8M (95% Uncertainty-Interval 12.0M-21.8M) person-years of life (PYL), with 12.6M 
directly attributable to COVID-19 deaths, including loss of 13.2M PYL free of dementia. Estimated 9·5M 
(95% UI 8·7M-10·3M) persons lived with dementia in 2019 rising to 10·8M by 2035, thereafter declining to 
9·7M by 2050 under continuation of previous trends, accounting for COVID-19 deaths. Demographic 
changes due to excess COVID-19 deaths do not have a remarkable impact on future projections for 
dementia prevalence. The highest age-standardised prevalence was observed in Spain and Italy, and 
lowest in Switzerland, Sweden, and Denmark among the studied countries. If intensified public-health 
efforts further shift the downward trends in dementia incidence to parallel those achieved for 
cardiovascular-disease, there will be 1·8M fewer cases of dementia by 2050 and19·7M fewer PYL lived 
with dementia. 
Conclusions: Dementia prevalence is likely to rise for a decade, driven by population ageing. To reduce 
number of dementiapatients by a fifth, prevention strategies need to be as effective as those have been 
for cardiovascular-disease.
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THE BDSC-MCI PROJECT: BEHAVIORAL FINDINGS OF AN ECOLOGICAL TEST OF SPATIAL 
NAVIGATION 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.B. DEMENTIA 
AND COGNITIVE DYFUNCTION: MOBILE APPLICATIONS, SOCIAL NETWORKS 

Davide Cammisuli, Gianluca Castelnuovo 
Catholic University of the Sacred Heart, Department Of Psychology, Milan, Italy 

Aims: Spatial abilities are involved in everyday tasks such as wayfinding and learning the layout of a new 
environment. Particularly, spatial orientation (SO) mainly relies on egocentric/body-oriented navigation, 
allocentric/world-related navigation and path integration. Behavioral reports of SO can be provided by 
wearable bodies with sensors able to detect posture and movement beyond physiological parameters, 
such as those developed by Comftech, the Howdy Senior, a class II medical device that processes and 
trasmits data to a devoted smarthphone application. In this research, we aimed to detect impaired SO in a 
sample of patients with MCI due to AD when compared with healthy older adults and individuals with 
subjective cognitive decline. 
Methods: 25 healthy controls, 25 individuals with SCI, and 26 patients with MCI due to AD were tested by 
a naturalistic task (The Detour Navigation Test-modified version, DMT-mv) in an urban area of Milan 
(Italy). Thanks to the use of Howdy Senior device, gait parameters in the ecological task were recorded. 
Specifically, ‘Time’ (number of minutes to complete the pre-established route), ‘Latitude’, ‘Longitude’, 
‘Altitude’, ‘Speed’ (estimated by an integrated accelerometer for calculating steps variability), and 
‘Direction’ were recordered. Moreover, a GPX tracking of participants’ body movements were registered, 
too. Anova with post-hoc tests was performed among groups on these measures. 
Results: Patients with MCI due to AD showed significant differences on Time and Speed variables than 
the other groups (p<0.001). GPX tracking also demonstrated a lower adherence of the return walk, 
calculated as higher "wrong turns" and "moments of hesitation" of the DNT-mv. 
Conclusions: Patients with MCI due to AD present with gait impairment when they are requested to lear 
new paths of a novel environement through a continuous and non-invasive monitoring device.
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BAICALIN PREVENTS CEREBRAL ISCHEMIA-INDUCED NEUROBEHAVIORAL DISORDERS AND 
BRAIN DAMAGE 

POSTER SHIFT 01 (MARCH 6-7): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G07. ANIMAL MODELS 

Phil-Ok Koh, Hyun-Kyoung Son 
Gyeongsang National University, College Of Veterinary Medicine, Jinju, Korea, Republic of 

Aims: Cerebral ischemia is known that causes neurological disorder, neuronal cell death, and permanent 
disability. Baicalin has antioxidant and anti-apoptotic properties. The aim of this study was to investigate 
the neuroprotective effect of baicalin in animal models of stroke. 
Methods: Middle cerebral artery occlusion (MCAO) was performed to induce focal cerebral ischemia and 
baicalin (30 mg/kg) or vehicle was injected intraperitoneally just before MCAO surgery. Neurological 
behavior tests including neurobehavioral scores, corner test, adhesive removal test, and vibrissae‐evoked 
forelimb placing test were performed 24 h after MCAO. Brain edema and infarct volume were measured. 
To investigate the antioxidant effect of baicalin, reactive oxygen species (ROS) and lipid peroxidation 
(LPO) levels were measured. Hematoxylin and eosin staining and terminal deoxynucleotidyl transferase 
dUTP nick end labeling (TUNEL) histochemical staining were performed. 
Results: There were significant neurobehavioral defects in MCAO-treated animals. However, in the 
presence of baicalin, neurobehavioral defects due to MCAO surgery were significantly attenuated. MCAO 
damage causes severe cerebral edema and increases infarct volume, and baicalin treatment alleviates 
these changes caused by MCAO. The cerebral cortex of MCAO animals showed histopathological 
changes with condensed nuclei and expanded cytoplasm and increased TUNEL positive responses. 
However, administration of baicalin attenuated histological lesions caused by MCAO. In addition, baicalin 
treatment alleviated MCAO-induced increases in ROS and LPO levels. 
Conclusions: We showed that MCAO damage caused severe neurobehavioral impairment and brain 
tissue damage, and baicalin exerted neuroprotective effects by regulating apoptosis and oxidative stress. 
Therefore, these results suggest that baicalin acts as a neuroprotective agent in stroke animal models. 
This research was supported by the National Research Foundation of Korea (NRF) grant funded by the 
Korea government (MSIT) [RS-2023-00248145].
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PERIODONTAL MICROBE EFFECT ON THE ENDOTHELIAL TRANSCRIPTOME RESEMBLES 
CHANGES OBSERVED IN PATIENTS WITH ALZHEIMER'S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.S. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MICROBIOME 
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Aims: Among various familiar etiopathologies of Alzheimer’s disease (AD), periodontitis is one of 
the most recent factors suspected to be affecting the onset of this disorder. This in silico study 
aims to test whether the transcriptomic changes in endothelial cells (EC) induced by common 
periodontal pathogens such as Fusobacterium nucleatum (FN) or Porphyromonas gingivalis (PG) 
match changes detected in the EC of AD patients. 
Methods: RNA-seq datasets GSE222136 and GSE125050 were acquired from the NCBI GEO 
database. Differentially expressed genes (DEGs) between different pathologies (FN, PG or AD) and 
untreated or healthy controls were identified following the DESeq2 pipeline, while the weighted 
gene co-expression network analysis (WGCNA) pipeline was used to identify highly correlated 
gene modules. Functional enrichment analysis was performed on DEGs and modules of interest. 
Results: In total 15 gene modules were identified of which six modules with 89 key genes were 
significantly correlated with PG treatment, and four modules with 352 key genes with FN 
treatment, with most notable change being interferon signaling. 553 and 834 DEGs were identified 
in PG- and FN-treated ECs, respectively, while 1384 were significantly altered in ECs of AD 
patients. After comparing all the results, MIRHG1, SLC24A40, and ABHD13 were detected as 
shared significantly upregulated DEGs in all three pathologies indicating altered RNA interference 
mechanisms, affected ion channels, and cell adhesion. 
Conclusions: This integrated study identified several potential gene candidates of underlying 
microbe-driven pathological changes in EC physiology that might be key players in AD onset 
and/or progression.
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THE CASPASE-GENERATED TAU-FRAGMENT, TAU-C, IS A SENSITIVE SERUM MARKER FOR 
DETECTION OF PARKINSON’S DISEASE. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Signe Nielsen, Bruna Manoel, Morten Karsdal, Kim Henriksen 
Nordic Bioscience A/S, Neurodegenerative Diseases, Herlev, Denmark 

Aims: Objectives Parkinson’s Disease (PD) is a multi-factorial degenerative disease resulting in physical 
dysfunction and thereby hampering normal living. Furthermore, PD increases the risk of development 
dementia as a complication. Currently, PD is detected in the later stages when neurons have 
degenerated completely, and treatment options are limited. Thus, blood-based biomarkers are essential 
for the early detection and as such for increasing the probability for successful treatment. 
Methods: Methods Biomarkers detecting fragments of the brain-specific proteins Tau, GFAP, and 
Neurocan were measured in 16 PD patients, and 11 age and gender matched healthy donors by ELISAs, 
to determine their potential as blood-based tools for diagnosis, prognosis and monitoring of 
pharmacodynamic effects in PDI. Mean age was 73.7 years and 50% male for the PD patients, and 70.8 
years, 63.6% male for the healthy donors. 
Results: Results Levels of the caspase-3 generated Tau fragment Tau-C, which previously has shown a 
relation to dementia progression, were significantly elevated in PD patients (p<0.0001). Importantly, the 
levels observed in PD were very high, reaching those in subjects with Traumatic Brain Injuries, clearly 
indicating a pathological relevance. Importantly, when used assays detecting GFAP and Neurocan 
fragments, no such elevation was observed (p=0.570 and p=0.278, respectively), conferring specificity of 
the finding to the Tau-processing. 
Conclusions: Conclusions In conclusion, Tau-C levels measured in serum samples from PD patients 
are highly elevated. Such blood-based biomarker may be useful for monitoring PD development and 
response to therapy.
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SINGLE ASCENDING DOSE STUDY OF THE NOVEL DONEPEZIL LONG-ACTING INJECTION 
VERSUS ARICEPT® TABLETS IN HEALTHY ADULT PARTICIPANTS 
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DEVELOPMENT, CLINICAL TRIALS: NEUROTRANSMITTER-BASED MODULATORS 
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Aims: IVL3003 (donepezil-loaded microspheres) is a long-acting injectable(LAI) form for the treatment of 
dementia of alzheimer’s type. The use of a LAI formulation offers potential benefits, including sustained 
drug levels in the blood, fewer adverse effects, and improved patient compliance. The purpose of this 
study was to evaluate the safety profiles and characterize the pharmacokinetic(pk) and pharmacodynamic 
profiles of IVL3003 and Aricept® 10mg tablets in healthy adult participants. 
Methods: Approximately 52, healthy adult males between ≥18 and ≤55 years of age were planned to be 
included in this study across 4 cohorts. Tolerability of the injections were assessed throughout the study. 
The plasma concentrations of donepezil, 6-O-desmethyl donepezil and AChE levels will be determined 
using a validated analytical method. 
Results: Overall, the safety profiles of single SC IVL3003 dose and multiple doses of Aricept (donepezil) 
10mg tablets in healthy adult subjects was generally safe and well tolerated. A major difference in the 
observed PK over 672hours following SC IVL3001 was the more consistent donepezil plasma 
concentrations without initial burst and the absence of sharp fluctuations in peak and trough levels which 
are typical of daily oral dosing. The exposure to IVL3003 (AUC and Cmax) following single SC ascending 
doses, increased in a dose proportional manner. The PD effects of IVL3003 were consistent with the 
expected mechanism of action. 
Conclusions: The safety and pharmacokinetic/pharmacodynamic properties of IVL3003 confirmed 
through this trial showed that it achieved a fast effective concentration and maintained a stable effective 
concentration, unlike the conventional oral drug administered daily. IVL3003 was confirmed to be 
developed as a therapeutic agent for Alzheimer's disease (AD).
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PREDICTION OF MOTOR AND NON-MOTOR PARKINSON’S DISEASE SYMPTOMS USING SERUM 
LIPIDOMICS: A TWO-YEAR STUDY 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 
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Aims: To investigate the potential for >900 serum lipids measured at baseline to predict motor and non-
motor clinical scores of Parkinson's disease subjects after a two year follow up. 
Methods: Untargeted high-performance liquid chromatography–tandem mass spectrometry was used to 
measure > 900 lipids in serum from Parkinson's disease subjects (n = 122). The potential for baseline 
lipids to predict motor and non-motor clinical scores (UPDRS III, UPSIT, Geriatric Depression Scale and 
The Schwab and England ADL) after a two year follow up (n = 67) was assessed by machine learning. 
The ability of baseline serum lipids to predict clinical scores was compared to 27 serum cytokines. 
Results: Species of lysophosphatidylethanolamine, phosphatidylcholine, platelet-activating factor, 
sphingomyelin, diacylglycerol and triacylglycerol were top predictors of both motor and non-motor scores. 
Serum lipids were overall more important predictors of clinical outcomes than subject sex, age and 
mutation status of the Parkinson’s disease risk gene LRRK2. Furthermore, lipids were found to better 
predict clinical scales than a panel of 27 serum cytokines previously measured in this cohort. 
Conclusions: These results provide a platform for further targeted investigations into the involvement of 
lipids in Parkinson's disease.
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TAU CONFORMATION MONOCLONAL ANTIBODIES MODULATE TOXIC TAU OLIGOMERS IN 
VITRO AND EX VIVO 
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MECHANISMS FOR TREATMENT: PROTEIN AGGREGATION, NFT, MISFOLDING, CHAPERONES 
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Aims: Aims: The pathological aggregation and accumulation of toxic tau is a common feature various 
neurodegenerative diseases that are collectively known as tauopathies. Tau oligomers are thought to be 
the major neurotoxic species in AD, but there is currently a gap in knowledge concerning standardized 
methods for isolating and biochemical characterization of tau oligomers. 
Methods: Methods: Biochemical and biophysical techniques were used to characterize recombinant tau 
oligomers and brain-derived tau oligomers from Alzheimer’s disease in the presence and absence of 
antibodies tau oligomer specific antibody (TOMA1) and toxic tau conformational monoclonal antibody 
(TTCM1), Montalbano, M. at. Al. 2023 and Carranza, D. L at. al. 2015. I used Isothermal calorimetry for 
affinity characterization between tau oligomers and antibodies. Propagation and toxicity of tau oligomers 
were performed using cell-based antibody neutralization assays in cell models. 
Results: Results: TOMA 1 and TTCM1 have strong affinity with tau oligomers and modulate its 
aggregation state resulting in the formation of tau structures with decreased toxicity and seeding behavior 
in human neuroblastoma SH-SY5Y cell line and primary cortical neuron cultures. 
Conclusions: Conclusion: These results provide novel insights into tau confirmational and toxicity, 
which can be modulated using high affinity conformational antibodies. Using conformational antibodies 
could be a powerful therapeutic strategy that advances the diagnostic field for the detection of toxic tau 
oligomers and early diagnosis for tauopathies.
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TURMERIC ENHANCED PHENOTYPICAL CHARACTERISTICS AND REDUCED ALPHA-SYNUCLEIN 
AGGREGATION IN MUTANT STRAIN NL5901 CAENORHABDITIS ELEGANS. 
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TARGETS, MECHANISMS FOR TREATMENT: A-SYNUCLEIN 
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Aims: Turmeric decreases protein aggregation on muscle wall of NL5901 Caernohabditis elegans 
mutant strain. NL5901 strain shows a decline on mobility and reproduction due to protein 
aggregation on muscle wall.Turmeric solution shown an effect on a dependent manner on 
characteristics such as life span, mobility and reproduction. Protein aggregation on the muscle 
wall leads to Matricidal effect, due to the lack of muscle contractions that result on the Matricidal 
effec 
Methods: Maintenance and cultivation of C elegans mutant strain Longevity assay Worms on 
stage L4, after bleaching adults, were taken and placed on a new plate. Locomotion assay 
Reproduction assay Quantifying protein aggregates Statistical Analysis 
Results: Our findings indicate that Turmeric affects alpha-synuclein aggregation by reducing the 
amount of its aggregates and the effects on phenotypic characteristics. Turmeric shown to 
decrease protein aggregation in a dose-dependent manner, by treating worms under 1.5 mg/ml 
protein aggregates decreased by 50% in relation to the Control strain. Life span increased from 18 
Days (Control strain) to 26 under 1.0 mg/ml of turmeric solution. Reproduction and mobility 
increased on higher concentrations of Turmeric solution, Reproduction assay showed an increase 
in offspring on overall life cycle, 116 Worms against 43 (Control Strain). As protein aggregation is 
conducted to the nematode worm and by decreasing protein aggregation mobility increases 19 
bends per minute under 1.5 mg/ml Turmeric solution against 8 angles (Control strain) 
Conclusions: Reduction of protein aggregates
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CONSEQUENCES OF PATHOGENIC TAU EXPRESSION IN MOUSE LOCUS COERULEUS 
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Aims: During early stages of Alzheimer’s disease (AD), patients often suffer from prodromal symptoms 
such as anxiety, depression, agitation, and sleep disturbances prior to the onset of cognitive impairment. 
Incidentally, the brainstem noradrenergic locus coeruleus (LC) is the first structure to develop 
hyperphosphorylated ‘pretangle’ tau pathology in the brain, and norepinephrine (NE) influences several of 
these physiological processes. It is critical to evaluate if early tau accumulation in the LC and the 
manifestations of prodromal behaviors are causally linked. We thus developed a translationally-relevant 
tau mouse model that recapitulates the ‘LC first’ phenomena commonly observed in humans. 
Methods: Adult male and female tyrosine hydroxylase (TH)-Cre mice (3 months) underwent intra-LC 
infusions with a Cre-dependent adeno-associated virus expressing EYFP or P301S mutant human tau 
(n=5-8/group). 3 months post-infusion, mice underwent behavioral tests to assess sleep latency, 
locomotor activity, compulsivity, stress-induced anxiety-like behavior, and association memory deficits. 
Following behavioral tests, brain sections comprising the LC and hippocampus were immunostained with 
TH to assess for LC integrity, AT8 to detect pretangle tau, NE transporter (NET) to evaluate NE fiber 
intensity in projection regions, and GFAP and IBA1 as neuroinflammatory markers. Immunoreactivity (IR) 
was calculated as a measure of fluorescence via ImageJ. 
Results: At 3 months, hyperphosphorylated tau was detected in cell bodies and somatodendritic 
compartments of LC neurons. These mice showed hypersomnia or decreased latency to fall asleep, 
anxiety-like behavior, and deficits in contextual memory. In tandem, tau accumulation in the LC provoked 
robust astrocyte inflammatory responses in the LC and dentate gyrus, without significantly affecting NET 
or TH levels. 
Conclusions: Tau pathology in the LC contributes to manifestations of prodromal symptoms. Further 
studies will address molecular mechanisms underlying tau-mediated LC dysfunction in early AD.



 
Shift 1 - NO BOARD 

TARGETING TAU, AMYLOID AND Α-SYNUCLEIN IN ALZHEIMER’S DISEASE AND PARKINSON’S 
DISEASE: DRUG DEVELOPMENT. 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C02.A. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: A-SYNUCLEIN 

Ravi Pratap Barnwal 
Panjab University, Biophysics, Chandigarh, India 

Aims: In this work, we would present work in our lab targeting these three proteins. And any molecule 
inhibiting the aggregation of these proteins will open new avenues for treatment. The research will 
provide new opportunities to investigate pharmaceutical treatment for neurodegenerative diseases 
associated with these proteins. 
Methods: Small molecule inhibitors are gaining popularity among well-known treatments in this field of 
medicine, so, we aim to design a few small molecules that could efficiently reduce or delay the 
aggregation process of these proteins. For this, in brief, the methodology will be. 1) In-
silico studies- 2) In-vitro work a) Expression and purification of the proteins- b) Structural and 
biophysical studies- 3) Cell culture studies 
Results: In-silico work has been performed for three proteins using the in-house library of molecules 
(200+). A few molecules have demonstrated a greater binding affinity against them. 
Conclusions: In the last several decades, there has been progress in developing a medicine to treat AD 
and PD, for symptomatic relief, no proper cure for this disease is available, so there is an urgent need for 
novel therapeutic discoveries for fighting against AD. Despite several promising treatment ideas for PD 
and AD in clinical trials, there are still several challenges that need to be addressed before these drugs 
can be widely used in patients. One challenge is that it is difficult to deliver drugs to the blood-brain 
barrier. It is likely that a combination of therapeutic approaches will be needed to effectively treat these 
diseases. The development of drugs that target tau, Aβ, and α-synuclein has the potential to revolutionize 
the treatment of these devastating diseases. Our proposed drugs will pave the way for new regime of 
treatment for these diseases in future.
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ISOLATION OF SPONTANEOUSLY-RELEASED BRAIN EXTRACELLULAR VESICLES AND ITS 
IMPLICATIONS FOR STRESS-DRIVEN BRAIN PATHOLOGY 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B04.E. IMAGING, BIOMARKERS, 
DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Patrícia Amorim Gomes1, Cristian Bodo2, Carlos Nogueras-Ortiz3, Martina Samiotaki4, Minghao 
Chen5, Carina Soares-Cunha1, Joana Silva1, Bárbara Coimbra1, George Stamatakis4, Liliana 
Santos1, George Panayotou4, Foteini Tzouanou6, Clarissa L. Waites7, Christos Gatsogiannis5, Nuno 
Sousa1, Dimitrios Kapogiannis3, Bruno Costa-Silva2, Ioannis Sotiropoulos1 
1Life and Health Sciences Institute, Neurosciences, Braga, Portugal, 2Champalimaud Centre for the 
Unknown, Systems Oncology Group, Lisbon, Portugal, 3National Institute on Aging, Laboratory Of Clinical 
Investigation, Baltimore, United States of America, 4Biomedical Sciences Research Center “Alexander 
Fleming”, Institute For Bioinnovation, Vari, Greece, 5Max Planck Institute of Molecular Physiology, 
Department Of Structural Biochemistry, Dortmund, Germany, 6Institute of Biosciences & Applications 
NCSR "Demokritos", Neurosciences, Athens, Greece, 7Columbia University Medical Center, Department 
Of Pathology And Cell Biology, New York, United States of America 

Aims: Extracellular vesicles (EVs) exhibit great potential for the theragnostics of brain disorders, 
representing a valuable tool for precision medicine which demands high-quality human biospecimens to 
unravel individual clinical profiles within pathologically heterogeneous disorders and develop precise 
patient-tailored treatments. Thus, the collection and characterization of physiologically relevant sEVs are 
of the utmost importance. However, standard brain EV isolation approaches rely on tissue dissociation, 
which can contaminate EV fractions. Therefore, we aim to develop a protocol that enriches spontaneously 
released vesicles and assess their contribution to stress-driven Alzheimer’s disease and depression 
pathology. 
Methods: Based on multiscale analyses (e.g., cryo-EM, label-free proteomics, advanced flow cytometry, 
ExoView), we characterized the EV fraction isolated with this novel method. Moreover, EV biogenesis 
was pharmacologically manipulated to assess the validity of the method, while the injection of labelled-
EVs into the mouse brain further supported the integrity of the isolated vesicles and their contribution to 
pathology. 
Results: We hereby present an efficient purification method for sEV-enriched population spontaneously 
released by mouse and human brain tissue. In addition, we tested the significance of the protocol with 
manipulation of sEVs biogenesis, and under exposure to chronic stress, a clinically relevant precipitant of 
depression and Alzheimer's disease. Our findings show that the released method monitors the drug-
evoked inhibition or enhancement of sEVs secretion while chronic stress induces the secretion of Tau-
bearing exosomes accompanied by memory loss and mood deficits suggesting a potential role of sEVs in 
the brain response to stress and related stress-driven brain pathology. 
Conclusions: Overall, the release method offers an isolation method for physiologically-relevant EVs and 
an ex vivo platform for manipulation of EV biogenesis, which will contribute to the characterization sEVs 
in brain function and pathology.
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PEA-OXA EXERTS NEUROPROTECTIVE EFFECTS BY MODULATING THE AUTOPHAGIC 
PATHWAY IN A MOUSE MODEL OF PARKINSON’S DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C02.F. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: ANTI-INFLAMMATORY, ANTI-OXIDANT 

Alessio Ardizzone1, Irene Paterniti2, Deborah Mannino1, Salvatore Cuzzocrea1, Emanuela Esposito1 
1University of Messina, Department Of Chemical, Biological, Pharmaceutical And Environmental 
Sciences, Messina, Italy, 2University of Messina, Chemical, Biological, Pharmaceutical And 
Environmental Sciences, Messina, Italy 

Aims: Objective: Parkinson's disease (PD) is the second most frequent neurodegenerative disease, and 
it is characterized by degeneration of nigrostriatal dopaminergic neurons that cause disabling motor 
disorders. Growing evidences support the impairment of autophagy in PD pathogenesis, thus, its 
regulation has been considered an attractive therapeutic target in the development of novel PD 
treatments. In this framework, many scientific articles highlighted the neuroprotective properties of 
Palmitoylethanolamide (PEA), an endogenous lipid molecule belonging to the N-acetylethanolamines 
(NAEs) class. PEA is produced “on demand” by our body, in response to stressful conditions or 
inflammatory stimuli, thus denoting its key role in maintaining cellular homeostasis. Since the 
administration of PEA suffers from problems related to its metabolism, it was synthetized new derivates 
such as N-Palmitoylethanolamide-Oxazoline (PEA-OXA), which resulted successful in inhibiting NAAA 
PEA-degrading enzyme and decreasing neuroinflammation. On this basis, the aim of this study was to 
deep the neuroprotective effects of PEA-OXA in a murine model of PD. 
Methods: Methods: Nigrostriatal degeneration was induced by intraperitoneal injection of MPTP (80 
mg/kg), then PEA-OXA 10 mg/kg was administered daily by oral gavage starting from 24 h after the first 
administration of MPTP. Mice were killed 7 days after MPTP induction, and their brains were processed 
for histological evaluations and molecular biology analyses. 
Results: Results: Our results demonstrated that PEA-OXA treatment significantly improved behavioral 
deficits and reduced the impairment of PD hallmarks such as tyrosine hydroxylase and dopamine 
transporter deficit as well as a-synuclein accumulation. Furthermore, PEA-OXA administration mediated a 
neuroprotective effect through increasing markers of autophagic pathway and modulating apoptosis. 
Conclusions: Conclusions: Therefore, in the light of these findings, PEA-OXA could be considered a 
valuable therapeutic approach by enhancing dopaminergic neurons survival and renewal in PD patients.
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CLEARANCE OF INTRACELLULAR TAU PATHOLOGY AND ENHANCED COGNITIVE FUNCTIONS 
IN AGED TAUOPATHY MICE BY NASAL IMMUNOTHERAPY 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B02.B. THERAPEUTIC TARGETS, 
MECHANISMS FOR TREATMENT: IMMUNOTHERAPY 

Sagar Gaikward1, Nicha Puangmalai1, Minal Sonawane2, Anamika Ray1, Rakez Kayed1 
1University of Texas Medical Branch, Department Of Neurology, Galveston, United States of 
America, 2utmb galveston, Department Of Neurology, GALVESTON, United States of America 

Aims: This study aimed to develop toxic tau conformation-specific monoclonal antibody-loaded micelles 
(TTCM2-ms) for the selective recognition and clearance of intracellular tau aggregates, targeting disease-
relevant tau species. Additionally, the study aimed to investigate the mechanisms underlying the 
therapeutic effects of intranasally delivered TTCM2-ms on cognitive function in tauopathy mice. 
Methods: We developed TTCM2-ms and characterized their selectivity for disease-relevant tau 
aggregates in brain tissues from patients with Alzheimer's disease, progressive supranuclear palsy, and 
dementia with Lewy bodies. We assessed the inhibitory effects of TTCM2-ms on tau-seeding activity, a 
crucial process in tauopathy progression. Intranasal delivery of TTCM2-ms was employed to investigate 
their ability to reach various regions and intracellular compartments in the brain of tauopathy mice. The 
therapeutic efficacy of a single intranasal dose of TTCM2-ms was evaluated by measuring the clearance 
of pathological tau, the increase in synaptic protein levels, and the improvement in cognitive functions in 
aged tauopathy mice. Mechanistic studies were conducted to elucidate the role of tripartite motif-
containing 21 (TRIM21) in TTCM2-ms-mediated clearance of tau pathology. 
Results: Our findings revealed that TTCM2-ms selectively recognized disease-relevant tau aggregates, 
effectively inhibited tau-seeding activity, and efficiently reached the brain when administered intranasally. 
A single intranasal dose of TTCM2-ms led to the clearance of pathological tau, increased synaptic protein 
levels, and improved cognitive function in tauopathy mice. Mechanistic studies demonstrated that 
TTCM2-ms cleared intracellular, synaptic, and seed-competent tau aggregates through the involvement 
of TRIM21, an intracellular antibody receptor, and E3-ubiquitin ligase. 
Conclusions: These findings offer valuable mechanistic insights into the role of TRIM21 in reducing 
intracellular and synaptic tau pathology upon intranasal immunotherapy. This study provides a foundation 
for the development of fast and effective tau immunotherapy strategy.
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CORRELATION ANALYSIS OF APOB, APOA1, AND APOB/APOA1 WITH CORTICAL 
MORPHOLOGY IN PATIENTS WITH MEMORY COMPLAINTS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: COGNITIVE, PSYCHOMETRIC & BEHAVIORAL TESTS, DIGITAL 
ENDPOINTS, REMOTE TESTING 

Wang Jiayu1, Wang Ziqi2, Duan Mingjun2 
1Zunyi Medical University, Nursing, Zunyi, China, 2the Fourth People’s Hospital of Chengdu, Geriatrics, 
Chengdu, China 

Aims: To examine whether apolipoprotein B (ApoB), apolipoprotein A-1 (ApoA1), and their ratio 
(ApoB/ApoA1) are associated with early changes in cortical morphology in patients with memory 
complaints. 
Methods: A total of 100 patients from two centers were grouped based on recruitment location, and 
underwent neuropsychological tests, plasma Alzheimer’s biomarker assessments, apolipoprotein E 
(ApoE) genotyping, and 3T magnetic resonance imaging. The CAT12 toolbox (SPM12) was used to 
measure cortical morphology. 
Results: Significant positive correlations were found between ApoB and sulcal depth in the occipital 
cortex for both individual groups (p=0.001 and p=0.002) and the total combined group (p=0.000). Sulcal 
depth showed negative correlations with time measurements from the Shape Trails Test Part A and B in 
the total combined group (β=-0.336, p=0.001 and β=-0.228, p=0.023), the first group (β=-0.49, p=0.002 
and β=-0.251, p=0.031), and the second group (β=-2.79, p=0.007 and β=-0.452, p=0.001). In the second 
group, positive associations were identified between sulcal depth and scores on the Montreal Cognitive 
Assessment Basic (β=0.407, p=0.002), Animal Fluency Test (β=0.392, p=0.007), and Boston Naming 
Test (β=0.407, p=0.006). No correlations were found between other cortical shapes and ApoB, ApoA1, or 
ApoB/ApoA1. 
Conclusions: ApoB influences the sulcal depth in the lateral occipital cortex, potentially impacting 
executive function in individuals with memory complaints.



 
Shift 1 - NO BOARD 

BRAIN-FIRST VS. BODY-FIRST SUBTYPES OF PARKINSON’S DISEASE: EEG-BASED 
FUNCTIONAL FEATURES AND THEIR PATHOPHYSIOLOGICAL CONSEQUENCES 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: EEG, BRAIN MAPPING, MEG 

Matteo Conti1, Andrea Guerra2, Roberta Bovenzi1, Mariangela Pierantozzi1, Alessandro Stefani1 
1University of Rome "Tor Vergata", Department Of Systems Medicine, Rome, Italy, 2University of Padua, 
Department Of Neuroscience, Padova, Italy 

Aims: Recent research suggests that isolated REM sleep behavior disorder prior to parkinsonism (pRBD) 
is a sign of the body-first subtype of Parkinson's disease, in which synucleinopathy starts in the peripheral 
autonomic nervous system. Instead, in the brain-first subtype, synucleinopathy would initially arise in 
limbic areas. Functional connectivity (FC) could improve the understanding of pathophysiological features 
of these subtypes. The aim of this study is to analyze changes in FC between PD patients with and 
without pRBD, by means of high-density EEG (HD-EEG). 
Methods: We enrolled 74 subjects, including 28 early-stage PD patients without pRBD (PDpRDB-), 20 with 
pRBD (PDpRBD+) and 24 healthy controls (HC). HD-EEG was recorded using a 64-channels system, and a 
source-reconstruction method was used to identify brain regions activity. Cortical FC in theta, alpha and 
beta bands was analyzed based on weighted phase-lag index. Potential FC changes between HC, 
PDpRDB- and PDpRBD+ were assessed using network-based statistics. 
Results: With respect to HC, PD patients showed hypoconnected networks in theta and alpha band, 
involving prefronto-limbic-temporal and fronto-parietal areas, respectively. When comparing the 
PDpRDB- and PDpRBD+ subgroups, we found a lower FC in alpha frequency band in PDpRBD-, which involved 
a network composed by temporo-parietal, frontal and sensorimotor areas (t=2.5, p=0.025). 
Conclusions: Reduced FC in alpha band we found in PDpRBD+ patients may be linked to an early 
alteration of brainstem cholinergic pathway, which projects widely to the cortex, in patients with the body-
first PD subtype. Furthermore, given that alpha rhythm abnormalities play a role in PD dementia, our data 
of an early alpha FC impairment in frontal and temporo-parietal areas in PDpRBD+ support the hypothesis 
that patients with the body-first subtype are more likely to progress to dementia than brain-first PD.
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ASSOCIATION OF C12ORF65 GENE MUTATION IN PATIENT WITH NOONAN SYNDROME 

POSTER SHIFT 01 (MARCH 6-7): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G05. GENETICS, EPIDEMIOLOGY 

Gomathi Mohan, Kalaivanan Gokul 
Karpagam Academy of Higher Education, Biotechnology, Coimbatore, India 

Aims: Pathogenic mutations in C12orf65 gene leads to cause optic atrophy and progressive 
encephalomyopathy. This mutation was implicated in spastic paraplegia 55. In this study, we delineate 
and expand the clinical manifestation of C12orf65 mutation from an Indian case. 
Methods: Whole exome sequencing, deletion or duplication analysis and mitochondrial genome 
sequencing were done. 
Results: A 6 year old girl with global developmental delay, microcephaly, hypertelorism, epicanthic fold, 
webbed neck, camptodactyly of bilateral little finger, laterally placed nipples, and tongue tie. The clinical 
characteristics of the child made us to suspect mutation in Noonan syndrome related genes. But, WGS 
resulted in pathogenic mutation in C12orf65 gene at NM_152269.5; c.346del, deletion of one nucleotide 
at position c.346 leads to loss of normal protein function either through protein truncation or non-sense 
mediated mRNA decay. This homozygous mutation was found to be autosomal recessive in nature. 
Conclusions: This study confirms the clinical and genetic spectrum of Noonan syndrome patient from 
India.



 
Shift 1 - NO BOARD 

THE ROLE OF PLASMA NEUROFILAMENT LIGHT CHAIN AND GLIAL FIBRILLARY ACIDIC 
PROTEIN IN SUBJECTIVE COGNITIVE DECLINE AND MILD COGNITIVE IMPAIRMENT 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Silvia Bagnoli1, Assunta Ingannato1, Salvatore Mazzeo1, Giulia Giacomucci1, Arianna 
Cavaliere1, Valentina Moschini1, Juri Balestrini1, Carmen Morinelli1, Giulia Galdo1, Filippo Emiliani1, Diletta 
Piazzesi1, Chiara Crucitti1, Daniele Frigerio1, Cristina Polito1, Valentina Berti2, Sonia Padiglioni3, Sandro 
Sorbi1, Valentina Bessi3, Benedetta Nacmias1 
1University of Florence, Department Of Neuroscience, Psychology, Drug Research And Child Health, 
Firenze, Italy, 2University of Florence, Department Of Biomedical, Experimental And Clinical Sciences 
"mario Serio", University Of Florence, Florence, 50134, Italy, Firenze, Italy, 3Azienda Ospedaliero-
Universitaria Careggi, Florence, Italy, 2research And Innovation Centre For Dementia-cridem, Firenze, 
Italy 

Aims: NfL and GFAP are promising blood-based biomarkers for Alzheimer's disease. However, few 
studies have explored plasma GFAP in the prodromal and preclinical stages of AD. In our cross-sectional 
study, our aim is to investigate the role of these biomarkers in the earliest stages of AD. 
Methods: We enrolled 40 patients (11 SCD, 21 MCI, 8 AD dementia). All patients underwent neurological 
and neuropsychological examinations, analysis of CSF biomarkers (Aβ42, Aβ42/Aβ40, p-tau, t-tau), 
Apolipoprotein E (APOE) genotype analysis and measurement of plasma GFAP and NfL concentrations. 
Patients were categorized according to the ATN system as follows: normal AD biomarkers (NB), carriers 
of non-Alzheimer's pathology (non-AD), prodromal AD, or AD with dementia (AD-D). 
Results: GFAP was lower in NB compared to prodromal AD (p=0.003, d=1.463) and AD-D (p=0.002, 
d=1.695). NfL was lower in NB patients than in AD-D (p=0.011, d=1.474). NfL demonstrated fair accuracy 
(AUC=0.718) in differentiating between NB and prodromal AD, with a cut-off value of 11.65 pg/mL. GFAP 
showed excellent accuracy in differentiating NB from prodromal AD (AUC=0.901) with a cut-off level of 
198.13 pg/mL. 
Conclusions: GFAP exhibited excellent accuracy in distinguishing patients with normal CSF biomarkers 
from those with prodromal AD. Our results support the use of this peripheral biomarker for detecting AD in 
patients with subjective and objective cognitive decline.
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TEMPORAL RELATIONSHIPS IN DEMENTIA FAMILY DYADIC COMMUNICATION: SEQUENTIAL 
ANALYSIS 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.A. DEMENTIA 
AND COGNITIVE DYFUNCTION: CAREGIVER SUPPORT 

Sohyun Kim 
University of Texas at Arlington, College Of Nursing And Health Innovation, Arlington, United States of 
America 

Aims: This study examines the temporal relationships between antecedent family caregiver facilitative 
communication and subsequent care recipient communication during 75 in-home care video 
observations. 
Methods: We conducted a secondary analysis using timed-window analysis of 5, 10, 15, 20, 25, and 30 
seconds to examine the likelihood of relationships between dyadic communication patterns. We utilized 
95% confidence intervals, p-values, and Yule’s Q statistics. 
Results: Care recipient engaging nonverbal communication was more likely to occur within all time 
windows after caregiver facilitative verbal and nonverbal communication (range: OR = 1.41 – 1.76, p < 
.001, Yule’s Q = 0.170 – 0.274). Care recipient engaging verbal communication was more likely to occur 
within the 25- and 30-second windows after caregiver facilitative verbal communication (range: OR = 1.15 
– 1.18, p = .027 – .039, Yule’s Q = 0.069 – 0.082). Conversely, care recipient challenging verbal 
communication was less likely to occur within all time windows after caregiver facilitative verbal 
communication (range: OR = 0.73 – 0.83, p < .001 - .027, Yule’s Q = -0.095 – -0.155). Care recipient 
neutral communication was less likely to occur within all time widows after caregiver facilitative verbal 
communication (range: OR = 0.70 – 0.80, p <.001 - = .036, Yule’s Q = -0.114 – -0.178). Care recipient 
neutral communication was less likely to occur within all time widows except the 25-second window after 
caregiver facilitative nonverbal communication (range: OR = 0.68 – 0.85, p =.002 - .036, Yule’s Q = -
0.079 – -0.188). 
Conclusions: Caregiver facilitative communication was associated with more likely subsequent care 
recipient engaging communication and less likely challenging and neutral communication. These findings 
will guide in educating family caregivers on engaging individuals living with dementia in their daily care.



 
Shift 1 - NO BOARD 

LATE SPLENIC B-CELL DYSREGULATION IN APP/PS1 MICE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.R. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: AGING 

Amit Fruitman, Karin Vardy, Sophie Shirenova, Ravit Madar, Eitan Okun 
Bar-Ilan University, Life Sciences, Ramat-Gan, Israel 

Aims: The role of adaptive immunity in Alzheimer’s disease (AD) remains poorly understood. To date, 
most attention has addressed T cells, as the CSF and brain parenchyma of AD patients contain 
potentially harmful and clonally expanded CD8 T cells, especially around amyloid-b (Ab) related plaques. 
B cells, however, have thus far been thought of as beneficial in AD due to their involvement in humoral 
responses against Ab. The presence of B cells was recently shown to exacerbate the inflammatory state 
of disease-associated microglia (DAM). In addition, the presence of B cells or their immunoglobulins in 
the brain parenchyma is inversely associated with microglial TGF-b1 expression, which is detrimental, as 
microglial TGF-b1 signaling is critical for tissue homeostasis. Because of their importance in phagocytosis 
and inflammation suppression, and contrary to current understanding, we hypothesize that parenchymal 
B cells exacerbate the over-activated state of DAM, thereby promoting AD progression. 
Methods: We have characterized age-associated alterations in B cell sub-sets in APP/PS1 mice, which 
model early onset AD by immuno-profiling sub-sets of B cells using spectral flow cytometry in the blood, 
spleen, and deep cervical lymph nodes (dcLNs), brain and meninges. 
Results: While no significant differences were observed in 12m old APP/PS1 mice compared with WT 
mice, significant age-associated changes were observed in splenic B cells of 18m old APP/PS1 mice. 
Conclusions: Since significant Ab-related pathology appears relatively early in these mice (4 months), 
these changes could appear relatively late in splenic B cell subsets as secondary to changes in CNS 
draining lymph nodes such as the dcLNs.



 
Shift 1 - NO BOARD 

TABEBUIA IMPETIGINOSA BARK ANTIPARKINSONIAN ACTIVITY AND BIOCHEMICAL 
INVESTIGATION OF DOPAMINE IN RAT BRAIN HOMOGENATES 

POSTER SHIFT 01 (MARCH 6-7): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G02. THERAPEUTIC TARGETS, MECHANISMS FOR TREATMENT 

Dr Sunil Kumar Kadiri 
College of Pharmaceutical Sciences, Dayananda sagar university, Bengaluru, Pharmacology, Bengaluru, 
India 

Aims: Improving economy and wellbeing in creating nations like India has expanded life expectancy and 
changed the accentuation from transferable to non transmittable sicknesses such as Parkinson’s 
disease. Tabebuia impetiginosa has been utilized by cultivators as a general tonic, immunostimulant, 
adaptogen and also in motor disorders. The present investigation was to explore the antiparkinsonian 
activity of Tabebuia impetiginosa bark by experimental methods. 
Methods: Control group-I was served with distilled water. Group-II was considered as pathological control 
[1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) 2 mg/nostrils i.n, Reserpine 40 mg/kg s.c, 
Haloperidol 0.5 mg/kg, i.p]. Group-III served with standard drug (Apomorphine 40 mg/kg, s.c). Group IV 
and V received aqueous extract of Tabebuia impetiginosa bark aqueous extract in doses of 300 and 500 
mg/kg/ day respectively. Tremor, hypokinesia, muscular rigidity, catatonia, postural immobility, postural 
instability, and catalepsy were assessed for antiparkinsonian activity. 
Results: The bark extract served group exhibited increased levels of dopamine (5700 ±1.84 ng/g) when 
compared to control groups (4300 ± 3.17 ng/g). The extract at both doses displayed a significant 
reduction in postural flexion, a moderate decrease in tremor, muscular rigidity, and postural immobility 
scores but did not exhibit significant lowering of hypokinesia score in reserpine induced Parkinsonian 
model. The reduction in catatonia and catalepsy scores is more remarkable in the case of a high dose of 
extract (500 mg/kg) compared to the standard drug in Neuroleptic induced Parkinsonism. 
Conclusions: The findings demonstrate that Tabebuia impetiginosa bark extract has significant anti-
cataleptic potentials and the antioxidant effect of the bark may also be a significant contributor to its 
antiparkinsonian activity. Traditionally reported napthoquinone compounds present in the bark such as 
Lapachol and β-Lapachone are responsible for neuroprotective effect in Parkinsonism.
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AN OVERVIEW STUDY ON PARKINOL TOXICITY 

POSTER SHIFT 01 (MARCH 6-7): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J03. DRUG DEVELOPMENT, CLINICAL TRIALS 

Raafat Abdeldayem 
Mansoura university, Toxicology, Mansoura, Egypt 

Aims: Antiparkinsonian drugs are known to be substances of abuse. This is true both in abusers of other 
substances and in chronic schizophrenics, the latter being infrequent abusers of other drugs The aim of 
the study is to determine the extent of the spread of this drug among hospital patients under study 
Methods: 924 cases of different signs of poisoning, admitted the poison units of the hospitals under study 
along the last six years. Five ml of blood are taken without anticoagulant under precautions to prevent 
contamination. Each sample was placed in labelled sterile polypropylene tube and sealed immediately.1 
µl of each extracted sample was injected into GC-MSD (Hewlett Packard 6890 series) of FID (Flame 
Ionization detector) and examine in Wiley library 
Results: Twenty six Parkinson cases were detected by GC/MS of characteristic peak at specific retention 
time (12.21 min) is appeared and the compatible ion fragments (98, 55,218) from Wiley library are 
obtained and indicated that the compound is benzhexol. 
Conclusions: GC/MS is today the method of choice for systematic toxicological analysis in clinical and 
forensic toxicology.
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A NOVEL 3D IMAGING PIPELINE FOR ANALYZING EFFICACY OF THERAPEUTIC COMPOUNDS 
ON AMYLOID-BETA PATHOLOGY IN PRECLINICAL ALZHEIMER’S DISEASE ANIMAL MODELS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A07.A. ANIMAL MODELS: 
TRANSGENIC RODENTS 

Gianna Ferron1, Stefan Linehan1, Tim Ragan1, Kevin Elk2, Dylan Garceau2, Mike Sasner2 
1TissueVision Inc., Imaging, Newton, United States of America, 2The Jackson Laboratory, Model-ad 
Center, Bar Harbor, United States of America 

Aims: Standard laboratory approaches assessing amyloid-beta (Aβ) lack the ability to provide region-
specific quantitation with high-throughput whole-organ imaging and often require destructive 
homogenization of tissue. We developed a novel Serial Two-Photon Plus (STP2) pipeline to quantify Aβ 
plaque progression as a function of brain region, resulting in indexed brain sections for secondary 
analysis using MALDI HiPLEX-IHC with imaging mass spectrometry (IMS). 
Methods: 5XFAD (JAX #8730) and APP SAA (JAX #34711) mouse brains labeled with methoxy-X04 
were serially imaged and sectioned on the STP2 platform. Resulting datasets were registered to the Allen 
Mouse Brain Common Coordinate Framework (CCFv3) and region-specific plaque analysis was 
conducted. Using MALDI HiPLEX-IHC staining, fourteen (14) protein signatures were imaged on select 
sections and aligned to the corresponding STP2 sections using a registration pipeline. The intensity of 
each signal was assessed quantitatively for all processed 2D sections and summarized across major 3D 
brain regions in the Allen CCFv3. 
Results: The analysis of plaque distribution revealed distinct spatial-temporal changes across the whole-
brain datasets. STP2 imaging and CCFv3 mapping allowed for targeted evaluation of Aβ plaques and a 
comparison of regional changes occurring with age or treatment. Using data from 4 time points, we can 
observe a progressive increase in plaque accumulation in regions such as the hippocampal formation, 
thalamus, and cortical subplate, providing a baseline for targeted additional analysis and comparison to 
treated brains. 
Conclusions: This novel technology has great promise for both quantifying the spatial-temporal Aβ 
plaque efficacy of AD animal models and producing translatable preclinical AD data for drug discovery. 
The high sensitivity and precision of the STP2 platform and high multiplexity of MALDI HiPLEX-IHC 
secondary analysis provides data-rich results to assess the difficult research questions surrounding AD 
disease progression.
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TO EXPLORE THE THERAPEUTIC EFFECT AND MOLECULAR MECHANISM OF 
ELECTROACUPUNCTURE COMBINED WITH WUZI YANZONG PILL ON PD BASED ON 
BDNF/TRKB/CREB 
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Aims: Parkinson's disease is a common neurodegenerative disease in the elderly, with high disabilities. 
Levodopa supplement therapy is the main method in the clinic, but its side effects are large. Our previous 
study found that Wuzi Yanzong Pills (WYP) has a good prevention and treatment effect on PD, and its 
treatment mechanism is probably related to the regulation of BDNF signaling pathway. Recent studies 
have reported that electroacupuncture (EA) can also play a protective role in PD by regulating BDNF 
signaling molecules. We hypothesized that EA combined with WYP may play a synergistic effect on PD 
treatment by co-regulating BDNF signaling pathway. 
Methods: C57BL/6 male mice were randomly divided into control group, model group, ANA-12 (Trk B 
antagonist) group, WYP group, WYP+ANA-12 group, EA group, EA+ANA-12 group, WYP+EA group, 
WYP+EA +ANA-12 group. The PD model of mice was established by MPTP (except normal group and 
ANA-12 group). At the same time, oral administration of all WYP was carried out twice a day for 14 
consecutive days, EA stimulation at Baihui (GV20) and Taixi (KI3) was applied to PD mouse in all EA 
groups for 2 weeks, intraperitoneal injection ANA-12 (0.5mg/kg) to all ANA-12 groups. Mouse motor 
function was evaluated by gait, stick climbing, suspension and open field test. The expression levels of 
tyrosine hydroxylase (TH) was determined by immunofluorescence analysis. The expression levels of TH, 
BDNF, Trk B, CREB was determined by Western Blot. 
Results: Following 2 weeks of WYP, EA and WYP+EP treatment, the abnormal behavioral impairment 
induced by MPTP was alleviated, but ANA-12 can reverse the protective effects. 
Conclusions: WYP combined with EA play a synergistic effect on PD treatment by co-regulating BDNF 
signaling pathway.



 
Shift 1 - NO BOARD 

TO INVESTIGATE THE THERAPEUTIC EFFECT OF HYPERICIN ON PARKINSON'S DISEASE AND 
ITS BIOLOGICAL MECHANISM BASED ON NRF2-ERK1/2 PATHWAY 
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Aims: This study aims to regulate Nrf2-ERK1/2 signaling pathway through hypericin, inhibit oxidative 
stress, and finally achieve the purpose of treating PD. 
Methods: Male C57BL/6 mice were divided into normal group, MPTP group, hypericin low, medium and 
high dose groups. In addition to the normal group, the remaining mice were intraperitoneally injected 
MPTP to establish Parkinson's disease model, once a day for 7 days. Since the first day of MPTP 
injection, hypericin low, medium and high dose groups were intragastricated with hypericin solution of 25 
mg/kg, 50mg/kg and 100mg/kg, 0.2ml each, for 2 consecutive weeks. The expressions of tyrosine 
hydroxylase (TH), Nrf2 and p-ERK1/2 proteins in brain tissues of rats in each group were detected by 
Western Blot. The number of TH positive neurons in the substantia nigra was detected by 
immunofluorescence technique. 
Results: Compared with the normal group, the gait frequency of each paw in MPTP group increased 
((P<0.001); Compared with MPTP group, hypericin low-dose, medium-dose and high-dose groups 
reduced the footfrequency of each paw ((P<0.01 ). Western Blot results showed that compared with the 
normal group, the expressions of TH, Nrf2 and p-ERK1/2 proteins in MPTP group decreased ((P<0.01); 
Compared with MPTP group, TH, Nrf2 and p-ERK1/2 protein levels were increased in hypericin low, 
medium and high dose groups. Immunofluorescence results showed that the number of TH positive cells 
in MPTP group decreased compared with normal group, and the number of TH positive cells in hypericin 
low, medium and high dose groups increased compared with MPTP group. 
Conclusions: Hypericin can effectively improve the motor dysfunction of PD mice, and has a protective 
effect on Daergic neurons of PD mice, which may be related to inhibiting oxidative stress.
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EXPLORING THE RELATIONSHIP BETWEEN INSULIN RESISTANCE AND ALZHEIMER’S DISEASE 
USING A NOVEL IN-VITRO MODEL 
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Aims: To investigate the relationship between Alzheimer's disease and insulin resistance with a particular 
emphasis on examining the role of glucose transporter 4 (GLUT4) by creating an in-vitro model using the 
SH-SY5Y neuroblastoma cell line. GLUT4 is an insulin-dependent transporter and is found in the 
hippocampus, amygdala, and cortex region of the brain. Our objective was to discern whether insulin 
resistance serves as a driver for the onset of Alzheimer's disease or if AD pathology, conversely, 
contributes to the development of insulin resistance. 
Methods: To achieve our aim, we employed the following methods: 1. Transfection of SH-SY5Y cells with 
either a wild-type tau plasmid or a mutant tau plasmid to create the AD pathology. 2. Induction of insulin 
resistance in these cells using high glucose or dexamethasone. 3. Conducting a glucose uptake assay to 
measure glucose concentration. 4. Utilizing immunocytochemistry to assess the expression of insulin-
dependent glucose transporter 4 (GLUT4), which is pivotal in the development of insulin resistance. 
Results: 1. A significant increase in glucose concentration was observed in the AD condition. 2. There 
was a marked decrease in the expression of GLUT4 in the neuronal cells in the AD condition. 
Conclusions: Our study provides evidence supporting the notion that insulin resistance is a contributing 
risk factor for the development of Alzheimer's pathology later in life. The presence of tau aggregates can 
increase the likelihood of developing insulin resistance by impairing the insulin signalling pathway, 
ultimately leading to Type 2 diabetes. The findings suggest that impaired insulin signalling in the brain 
may contribute to the pathogenesis of Alzheimer's, by decreased GLUT4 expression, hyperglycemia, 
cellular hypertrophy. The development of this model offers a tool for further understanding the GLUT4 
expression, concentration and translocation in AD
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ROLE OF INTERLEUKIN-1Β IN SHORT- AND LONG-TERM EFFECTS OF HERPES SIMPLEX VIRUS 
TYPE-1 INFECTION IN MOUSE MODELS OF ALZHEIMER’S DISEASE 
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Aims: In previous studies we demonstrated that when Herpes Simplex virus type 1 (HSV-1) reaches the 
CNS its replication triggers accumulation of Alzheimer’s disease (AD) hallmarks leading to synaptic and 
memory deficits in C57/Bl6 mice. Here we investigated the contribution of interleukin-1β (IL-1β) to the 
HSV-1-induced AD-like phenotype after multiple cycles of viral reactivation. 
Methods: Molecular, electrophysiological and behavioral analyses were performed in C57/Bl6, APP-/- and 
Tau-/- mice infected with HSV-1 and subjected to either two (2TS) or six (6TS) thermal stress-induced viral 
reactivations, along with or without treatment with the IL-1 receptor antagonist, anakinra (30 mg/kg, i.p.). 
Results: After 2TS, HSV-1-infected C57/Bl6 mice exhibited increased levels of IL-1β negatively affecting 
synapse structure and function leading to memory deficits. This AD-like phenotype was fully rescued by 
mice treatment with anakinra, that also counteracted the hyperphosphorylation of glycogen synthase 
kinase 3β at Tyr216 and amyloid precursor protein (APP) at Thr668, we observed in infected mice. In 
HSV-1-infected APP-/- and Tau-/- mice undergone 2TS we also found upregulation of IL-1β mRNA (+1.8 
and +1.7 folds vs. mock-infected mice, respectively, p<0.05) that correlated with deficits of long-term 
potentiation (74.9±6.7% vs. 102.3±10.2% in Tau-/- mice and 67.2±5.7% vs. 90.8±9.8% in APP -/- mice; 
p<0.05 vs mock-infected). After 6TS brain accumulation of amyloid-β (Aβ) and pTau was far greater than 
at 2TS and anakinra treatment failed to ameliorate the synaptic and memory deficits in HSV-1-infected 
mice. 
Conclusions: Collectively, our findings suggest that IL-1β-mediated neuroinflammation is a major 
determinant of the AD-like phenotype that we observed at early stages of our mouse model of sporadic 
AD. At later stages Aβ and pTau accumulation makes our model no more responsive to pharmacological 
treatments blocking the molecular cascade downstream the IL receptor.
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STUDY ON THE MECHANISM OF WUZI YANZONG PILL IN THE TREATMENT OF PD BASED ON 
THE INFLAMMATORY RESPONSE OF MICROGLIA MEDIATED BY AGES-RAGE PATH 
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Aims: Parkinson's disease (PD) is a degenerative disease of the nervous system. Our previous study 
found that Wuzi Yanzong Pill (WYP) has a good therapeutic effect on PD mouse model, and is related to 
the regulation of inflammatory factors. The activation of NF-κB by MAPK signaling pathway promotes the 
formation of inflammatory factors in RAGE signaling. Combined with the results of network pharmacology 
and molecular docking technology, based on the PD mouse model induced by MPTP activation levels of 
key molecules in AGEs-RAGE signaling pathway, and to provide a new idea and experimental basis for 
the treatment of PD with WYP. 
Methods: Male C57BL/6 mice were divided into Normal group, MPTP group, WYP Low+MPTP group, 
WYP Medium+MPTP group, WYP High+MPTP group, TTP488+MPTP group, The best dose WYP group. 
MPTP group, WYP Low+MPTP group, WYP Medium+MPTP group, WYP High+MPTP group, 
TTP488+MPTP group to prepare PD model. The injection dosage was D1:15mg/kg. D2:20 mg/kg; D3: 
d7:30 mg/kg. Meanwhile, Normal group, MPTP group and TTP488+MPTP group were given normal 
saline (50mL/kg/d) by gavage. WYP solution (4g/kg/d, 8g/kg/d, 16g/kg/d) was administered by gavage in 
low, medium and high dose groups.Immunofluorescence staining, Western blot, ELISA and other 
methods were used to study the molecular mechanism of WYP treatment in PD mice. 
Results: Compared with the MPTP group, the secretion of AGEs, RAGE, PP38, P-NF-κB, TNF-α, IL-1β, 
IL-6 and increased IL-10 protein levels in the MPTP+WYP group were reduced by WYP treatment. 
Conclusions: WYP may improve the expression of inflammatory factors by inhibiting AGEs-RAGE 
signaling pathway.
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A NOVEL LIQUID BIOPSY PLATFORM FOR DEMENTIA PATIENTS USING CIRCULATING CELL 
FREE DNA AND CHIMERIC RNAS AS BIOMARKERS 
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Aims: Alzheimer's Disease (AD), the most common age-associated neurodegenerative disorder, is a 
polygenic disease, is characterized by the presence of extracellular aggregates of amyloid plaques and 
intracellular tangles comprised of the Tau protein. The aim of this study was to establish a novel liquid 
biopsy approach that comprises a simple blood test and genomic analysis of cell-free RNA (cfRNA) and 
cell-free DNA (cfDNA) from tissues and liquid biopsies from patients with an early stage of mild-cognitive 
impairment (MCI) or AD. 
Methods: Blood samples from 30 patients and 30 healthy controls, as well as 10 brain samples from AD 
patients and 10 samples from non-AD postmortem brains were obtained. The samples were subjected to 
deep sequencing and analyzed for genomic RNA (gRNA) and DNA (gDNA) data. 
Results: We observed unique chimeric RNAs that have not been found in the gDNA data, particularly, 
sense-antisense chimeras (SAS) of apolipoprotein E (APOE) and amyloid-precursor protein (APP) genes. 
Moreover, we have uncovered more than 200 chimeric RNAs that are expressed in post-mortem brains 
as well as identified in the cfRNA of individuals with AD due to trans-splicing production. For the 
identification of cfDNA we mapped them specifically to the chimeric junction sites pre-computed by us 
from a previously developed database (ChiTaRS). Interestingly, the transcriptional chimeras of APOE and 
APP were associated uniquely with AD as they have not been found in the non-AD cohorts. We observed 
unique copy number variations on chromosomes 5 and 8. Finally, all the genes involved in chimeric 
transcripts tangled in cellular pathways connected to the release of dopamine and/or serotonin as well as 
to the function of acetylcholine. 
Conclusions: These results indicate that chimeric RNAs might serve as biomarkers for the AD early 
diagnostics.
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LICOCHALCONE A PREVENTS ALZHEIMER’S DISEASE DEVELOPMENT IN APPSWE/PS1DE9 
MICE 
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Aims: Alzheimer’s Disease (AD) is the main form of dementia with no effective treatment available. 
Multiple studies have demonstrated the multifactorial character of the disease, suggesting that multi-
target drugs could be a potential therapeutical treatment. Licochalcone A (LCA), a chalcone that comes 
from Glycyrrhiza glabra, has shown an anti-inflammatory and anti-diabetic effect among others, 
positioning as a promising drug to stop AD. Accordingly, the aim of this study was to evaluate the 
neuroprotective role of LCA to prevent AD development. 
Methods: To perform this study, six-month-old C57BL/6J and double transgenic APPswe/PS1dE9 
(APP/PS1) male mice were used. At five-month-old, animals were treated with LCA at a dose of 15 
mg/kg/day or saline intraperitoneally three times per week/4 weeks, dividing them into 4 different groups; 
WT Saline, WT LCA, APP/PS1 Saline and APP/PS1 LCA. Afterwards, Novel Object Recognition Test 
(NORT) and Morris Water Maze (MWM) were performed to evaluate memory loss. Finally, several 
hallmarks of AD such as dendritic spine loss, β-amyloid (βA) plaques and chronic neuroinflammation, 
among others were evaluated. 
Results: Our study demonstrated a protection against memory loss after LCA treatment in APP/PS1 mice 
in NORT and MWM behavioural tests. Additionally, these results correlate with the preservation of 
dendritic spine number in the animals previously treated with LCA comparing to the saline-treated 
transgenic mice. Altogether, the biochemical assays demonstrate a synaptic deterioration and βA plaques 
deposition in APP/PS1, which is significantly ameliorated due to LCA administration, enhancing synapsis 
and βA plaques clearance. Finally, LCA reported an amelioration of neuroinflammatory processes such 
us a reduction of microglial activation. 
Conclusions: In conclusion,our results demonstrated that LCA ameliorates memory loss in APP/PS1 
mice by the maintenance of dendritic spines, the reduction of βA plaques deposition and 
neuroinflammation.
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NARINGENIN ALLEVIATES PARAQUAT-INDUCED OXIDATIVE DAMAGE, MITOCHONDRIAL 
DYSFUNCTION, NEUROINFLAMMATION AND NEURODEGENERATION IN A RAT MODEL OF 
PARKINSON'S DISEASE. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.G. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MITOCHONDRIAL DYSFUNCTION, OXIDATIVE DAMAGE 

Mir Hilal Ahmad1, Manas Sahu1, Moshahid Rizvi2, Amal Mondal3 
1Jawaharlal Nehru University, School Of Life Sciences (sls), New-Delhi, India, 2Jamia Millia Islamia 
University, Department Of Biosciences, New-Delhi, India, 3Jawaharlal Nehru University, School Of Life 
Sciences, New Delhi, India 

Aims: The present study explored the potential neuroprotective role of NAR in PQ-induced Parkinsonism 
in Wistar rats. This aimed to study the effect of Naringenin against paraquat-induced oxidative, 
mitochondrial dysfunction, neuroinflammation and neurodegeneration in a rat model of PD. 
Methods: Oxidative damage, mitochondrial dysfunction, neuroinflammation and neurodegeneration were 
determined by performing western blot analysis and Immunohistochemistry. 
Results: Naringenin treatment significantly reduced paraquat-induced oxidative stress by modulating the 
paraquat-induced aberrant levels of antioxidant enzymes, mitochondrial dysfunction by increasing the 
mitochondrial complex activities, neuroinflammation by decreasing the protein expressions of GFAP and 
IBA-1, and neurodegeneration by increasing the protein expressions of MAP2 and NeuN in PQ-
intoxicated rats. 
Conclusions: Naringenin exhibited promising neuroprotective properties in the current study against 
paraquat-intoxicated rats, indicating its potential therapeutic properties against Parkinson's pathology. 
So, NAR shows neuroprotection against PQ-induced neurotoxicity and neurodegeneration, indicating its 
therapeutic potential against Parkinson's disease.
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MIRNA AND GLYCOSPHINGOLIPIDS AS A PATTERN SIGNATURE OF PARKINSON'S DISEASE 
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Aims: Parkinson's disease (PD) is characterized by α-synuclein (α-syn) aggregates, mitochondrial 
dysfunction, and lysosomal impairment. We recently highlighted the importance of aging and lysosomal 
defects in the sensitivity of dopaminergic neurons to α-syn toxicity in an aged mouse model of Parkinson 
disease injured with α-syn protofibrils (PFF) and conduritol-B-epoxide (CBE, an irreversible inhibitor of 
GCase). In this model mimicking main PD features, we monitored miRNA and complex lipids, at different 
disease stages in order to establish pattern signature of the disease. 
Methods: RT-qPCR was used to assess miRNA expression profiles in the brain of young mice, aged 
mice, and aged α-syn/CBE mice. LC-MS/MS was used to quantify circulating complex glycosphingolipids, 
known markers of lysosomal dysfunction. 
Results: We identified a panel of several miRNAs in young versus aged mice, and versus α-syn/CBE 
mice changing over the time. Dysregulated miRNAs are involved in lysosomal functions, α-syn 
expression, neuronal survival, mitochondrial dysfunction, oxidative stress, and inflammation, all critical 
pathways implicated in PD. Simultaneously, lipidomic profiling revealed parallel accumulation of 
glucosylsphingosine in the PD model, emphasizing lipid dysregulation. We extended our analysis to 
plasma and CSF, enabling the identification of circulating miRNAs biomarkers for disease monitoring. 
Conclusions: In conclusion, our study unveils a multimodal approach to understanding PD and following 
disease progression, by monitoring miRNAs in tissues and fluids and lipid biomarkers. miRNAs, pivotal 
post-transcriptional regulators, are informative on the regulation of specific pathways, illuminating the 
multifaceted pathophysiology of PD.



 
Shift 1 - NO BOARD 

AN INCREASE IN PRION SUBSTRAIN DIVERSITY CORRESPONDS WITH PRION STRAIN 
EMERGENCE 
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Aims: Prions are composed of PrPSc, the disease specific conformation of the host encoded prion 
protein. Treatment of rodents with anti-prion drugs results in the emergence of drug-resistant prion 
strains, suggesting prions are comprised of a dominant strain and substrains. While considerable 
experimental evidence supports this hypothesis, direct observation of substrains has not been observed. 
The objective of this study was to directly investigate if prion strains contain substrain diversity. 
Methods: We investigated the presence of substrain diversity in a biologically stable hamster-adapted 
prion strain, DY TME and a biologically unstable hamster-adapted prion strain 139H that, following serial 
passage at high titer, can breakdown into a strain with a shorter incubation period. Both strains were 
probed for substrains by selectively reducing the abundance of the dominant strain PrPSc using either 
extended digestion with proteinase K or with chaotropic treatment. The remaining PrPSc was subjected to 
protein misfolding cyclic amplification to probe for substrains. 
Results: Selective reduction of DY or 139H PrPSc using a combination of biochemical methods resulted 
in the emergence of strains with properties that differed from DY or 139H and were consistent with the 
selection criteria. Substrains identified in 139H-infected brains were similar to the strains that emerged in 
animals following strain breakdown. 
Conclusions: The substrain selection methods occurred outside of prion formation, providing direct 
evidence for the preexistence of substrains. Furthermore, we hypothesize that substrains are a common 
feature of prions as they were identified in a stable, biologically-cloned prion strain. The identification of 
preexisting substrains may contribute to the ability of prions to rapidly adapt to new replication 
environments such as transmission to a new species or replication in the presence of anti-prion drugs.



 
Shift 1 - NO BOARD 

EEG BASED CLASSIFICATIONS OF ALZHEIMER’S DISEASE BY USING MACHINE LEARNING 
TECHNIQUES 
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Aims: Using EEG analysis is contemporary even today to identify the characteristics of brain functioning 
illnesses, although it is unclear how these characteristics relate to AD. EEG provides non-invasive, cost-
effective data with great temporal precision on electrical activity in the brain during neurotransmission as 
compared to other imaging modalities. Using a DWT to decompose the EEG signal into its frequency sub-
bands and by extracting a set of statistical features to represent the distribution of wavelet coefficients, 
the proposed framework undertook the processing and analysis of EEG. Data dimension reduction 
techniques comprises of PCA and independent components analysis (ICA). Following this, these 
attributes were sent into MLP and a SVM that could only produce one of the two outcomes: AD or NC. To 
demonstrate the superiority of the classification process, there was a need to demonstrate and compare 
the performance of the process based on various approaches. These results serve as an illustration of 
how to train and test an AD prediction system using data from specific petit mal epileptic patients. Given 
the diversity of epilepsy, it is likely that these kinds of technologies are crucial to tailor intelligent devices 
for treating epilepsy to each person's neurophysiology before practically adopting them 
Methods: First pre-process the input EEG signals and use the PCA, ICA and DWT approaches to extract 
the latent components from the pre-processed signals. Next, the model is trained using more extracted 
features. Last of all, evaluate the model using the test dataset. 
Results: 



 

The suggested EEG-based AD detection model is depicted in Fig 1. 
Conclusions: The proposed model is experimented with SVM, KNN and MLP, among these KNN shows 
good performance by giving an accuracy of 95%.
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A DIGITAL SEED AMPLIFICATION ASSAY FOR QUANTIFYING Α-SYNUCLEIN AGGREGATES 
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Aims: This study aimed to to develop digital Seed Amplification Assays (SAAs) to quantify ⍺-synuclein 
aggregates in patient biofluids and monitor the aggregation process in-vitro. 
Methods: We developed digital SAAs by compartmentalizing the aggregation reaction into microwells, 
droplets, and hydrogel microcapsules. We used pre-formed ⍺-synuclein fibrils as reaction seeds and 
explored various reaction conditions, including pH, temperature, and salt concentration, to optimize the 
assay sensitivity. Additionally, we introduced a bead-based digital SAA where pathological seeds were 
captured with antibody-coated magnetic beads before compartmentalization. We also implemented image 
analysis techniques to quantify aggregate growth and structural changes in the presence of aggregation 
inhibitors. 
Results: The digital SAAs that we developed were capable of quantifying ⍺-synuclein aggregates at 
concentrations as low as 4 pg/mL, with the hydrogel microcapsule SAA exhibiting the best sensitivity. The 
bead-based SAA significantly increased the sample volume that can be analyzed, albeit with a bias 
toward larger aggregates. We successfully multiplexed the bead-based SAA using different colored 
beads to detect various ⍺-synuclein aggregate conformations. Furthermore, we characterized the effect of 

aggregation inhibitors on ⍺-synuclein aggregation using custom image analysis pipeline. 

Conclusions: Our study presents a promising advancement in quantifying ⍺-synuclein aggregates in 
patient biofluids using digital SAAs. These assays offer potential applications in early PD diagnosis, 
disease staging, and therapeutic screening. The digital SAAs provide a platform for further research into 
⍺-synuclein aggregation and its interaction with therapeutic compounds, paving the way for a better 
understanding of Parkinson's disease and related synucleinopathies.
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MAPT EXPRESSION IS MEDIATED BY LONG-RANGE INTERACTIONS WITH CIS-REGULATORY 
ELEMENTS 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B05.I. GENETICS, EPIDEMIOLOGY: 
OTHER 

Brianne Rogers1, Ashlyn Anderson2, Shelby Lauzon1, Natalie Davis2, Rebecca Hauser1, Sydney 
Roberts1, Ivan Rodriguez-Nunez2, Katie Trausch-Lowther2, Erin Barinaga1, Paige Hall2, Jared 
Taylor1, Mark Mackiewicz2, Brian Roberts2, Sara Cooper3, Lindsay Rizzardi2, Richard Myers2, J. Nicholas 
Cochran1 
1HudsonAlpha Institute for Biotechnology, Cochran Lab, Huntsville, United States of 
America, 2HudsonAlpha Institute for Biotechnology, Myers Lab, Huntsville, United States of 
America, 3HudsonAlpha Institute for Biotechnology, S. Cooper Lab, Huntsville, United States of America 

Aims: MAPT expression is absent in neural progenitor cells (NPCs) and increases during differentiation. 
This temporally dynamic expression pattern suggests that MAPT expression is controlled by transcription 
factors and cis-regulatory elements specific to differentiated cell types. Given the relevance 
of MAPT expression to neurodegeneration pathogenesis, identification of such elements is relevant to 
understanding disease risk and pathogenesis. 
Methods: We performed HiC, chromatin conformation capture (Capture-C), single-nucleus multiomics 
(RNA-seq+ATAC-seq), bulk ATAC-seq, and ChIP-seq for H3K27Ac and CTCF in NPCs and neurons 
differentiated from human iPSC cultures. We nominated candidate cis-regulatory elements (cCREs) 
for MAPT in human NPCs, differentiated neurons, and pure cultures of inhibitory and excitatory neurons. 
We then assayed these cCREs using luciferase assays and CRISPR interference (CRISPRi) experiments 
to measure their effects on MAPT expression. Finally, we integrated cCRE annotations into an analysis of 
genetic variation in AD cases and controls. 
Results: We nominated 94 cCREs for MAPT, including the identification of cCREs specifically active in 
differentiated neurons. Eleven regions enhanced reporter gene transcription in luciferase assays. Using 
CRISPRi, 5 of the 94 regions tested were identified as necessary for MAPT expression. Rare and 
predicted damaging genetic variation in both nominated and confirmed CREs was depleted in AD cases 
relative to controls, consistent with the hypothesis that variants that disrupt MAPT enhancer activity, and 
thereby reduce MAPT expression, may be protective against neurodegenerative disease. 
Conclusions: We identified both proximal and distal regulatory elements for MAPT and confirmed the 
regulatory function for several regions, including three regions centromeric to MAPT beyond the well-
described H1/H2 haplotype inversion breakpoint. This study provides compelling evidence for pursuing 
detailed knowledge of CREs for genes of interest to permit better understanding of disease risk.
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PF-04691502, A PI3K/MTOR DUAL INHIBITOR, IMPROVES LEARNING DEFICITS IN APP/PS1 MICE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A07.A. ANIMAL MODELS: 
TRANSGENIC RODENTS 

Marika Lanza, Giovanna Casili, Rossella Basilotta, Alberto Repici, Salvatore Oddo, Salvatore 
Cuzzocrea, Emanuela Esposito 
University of Messina, Chibiofaram, Messina, Italy 

Aims: Aging is the greatest risk factor for several neurodegenerative disorders, including Alzheimer’s 
disease (AD). Overwhelming evidence indicates that reducing mTOR signaling improves health span and 
lifespan in a multitude of organisms. PI3K is a key regulator of mTOR activity; the PI3K/mTOR signaling 
pathway regulates several key biological mechanisms related to cell development, cell survival, protein 
synthesis, autophagy, metabolism, and learning and memory. To this end, up-regulation of the 
PI3K/mTOR signaling contributes to AD neuropathology and causes neurodegeneration and learning and 
memory deficits. In this study, we sought to determine the molecular correlates of memory deficits in 
APP/PS1 mice, a widely used animal model AD. 
Methods: 18-month-old APP/PS1 and WT mice were dosed orally with 1 mg/Kg PF-04691502, an ATP-
competitive PI3K/mTOR dual inhibitor, for 12 weeks. At the end of the treatment, we assessed changes in 
spatial learning and memory using the Morris water maze. We then processed their brains for 
neuropathological and biochemical assessment of amyloid-β (Aβ). 
Results: We found that PF-04691502 improved learning and memory in APP/PS1 mice. Currently, we 
are processing the tissue to assess potential changes in brain Aβ deposits and soluble and insoluble Aβ 
levels. We will also assess the effects of reducing PIK3/mTOR signaling on inflammation. 
Conclusions: These results provide preclinical data indicating that PF-04691502 may be a valid 
therapeutic approach for AD and other neurodegenerative disorders associated with aging and mTOR 
hyperactivity.
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EZEPROGIND (AZP2006) IS ABLE TO PROTECT MOTONEURONS AND NEUROMUSCULAR 
JUNCTIONS FROM GLUTAMATE INJURY. IN VITRO EVIDENCES 

POSTER SHIFT 01 (MARCH 6-7): THEME D: TDP43, TMEM106B AND C9ORF72-RELATED 
DISEASES / D02. THERAPEUTIC TARGETS, MECHANISMS FOR TREATMENT 

Noëlle Callizot1, Cécilia Estrella2, Alexandre Henriques3, Philippe Verwaerde2 
1Neuro-sys SAS, Neuropharmacology Dpt, Gardanne, France, 2Alzprotect, Clinical Research, Loos, 
France, 3Neuro-Sys, -, Gardanne, France 

Aims: Amyotrophic lateral sclerosis (ALS) is a fatal disorder characterized by subtle onset of focal 
weakness, typically in the limbs but sometimes in bulbar muscles, which progresses to paralysis of almost 
all skeletal muscles. Death of motoneurons (MN) occurs in conjunction with deposition of aggregated 
proteins in motoneurons and oligodendrocytes, and neuroinflammation. Progranulin (PGRN), is a 
secreted protein that plays key roles in the brain and spinal cord regulating anti-inflammatory responses 
and neuron survival. PGRN reduced levels of insoluble TDP-43 and axon fibers loss in the lateral horn. 
PGRN overexpression significantly slowed down disease progression in TDP-43(A315T) mice. AZP2006 
is a small molecule displaying neuroprotective properties currently under clinical development for 
Progressive Supranuclear Palsy. Its effect was shown to involve PGRN/PSAP complex and was able to 
help lysosomal function and homeostasis. 
Methods: In this study, we investigated AZP2006 in in vitro ALS models. Using primary cultures of 
transgenic SOD1 motoneurons or spinal cord-muscle cocultures injured both with glutamate, AZP2006 
effects of on MN survival and neuromuscular junctions (NMJ) integrity were studied. 
Results: After Glutamate stress, AZP2006 was shown to reduce SOD1 MN death and cytoplasmic 
TDP43 accumulation. In nerve muscle coculture AZP2006 was able to protect loss of NMJs after 
glutamate injury. AZP2006 was associated with an increase of NMJ subunits clustering associated with 
an increased area of innervation. AZP2006 neuroprotective effect were associated with PGRN release 
and lysosomal stress reduction. AZP2006 displayed protective effects at nanomolar range and on a dose-
dependent manner 
Conclusions: AZP2006 is under clinical development (Phase2a in PSP completed) and under preclinical 
development for the treatment of AD and related disorders, in light of our last results, AZP2006 seems to 
be serious candidate for ALS indication.
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FSH AS A RISK FACTOR FOR ELEVATED TREM 2 IN THE SERUM OF PATIENS WITH 
PREMATURE OVARIAN FAILURE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A02.K. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: TREM2 

Milena Eric Jovicic1, Svetlana Jovicic Pavlovic1,2, Natalija Pavlovic3,4, Svetlana Vujovic4 
1Institute for virusology, vaccine and sera torlak, Department For Laboratory Diagnostic, belgrade, 
Serbia, 2UNIVERSITY CENTRE OF SERBIA, Clinic For Neprology, Belgrade, Serbia, 3UNIVERSITY 
CLINICAL CENTRE OF SERBIA, National Center For Infetility And Ebdocrinology Of Gender, Clinic For 
Endocrinology, Diabetes And Diseases Of Metabolisam, Belgrade, Serbia, 4UNIVERSITY CLINICAL 
CENTRE OF SERBIA, National Center For Infetility And Ebdocrinology Of Gender, Clinic For 
Endocrinology, Diabetes And Diseases Of Metabolisam, belgrade, Serbia 

Aims: Women are at greater risk than men for developing Alzheimers disease during lifetime.The aim of 
our study is to determination the realarionship between FSH and TREM 2 in the serum of patienssuffering 
from premature ovarian failure 
Methods: In the serum of affected patiens, FSH and TREM 2 were determinated using the Elisa 
techique. 
Results: The resalts of our study conducted on 78 patiens suffering from POF and 75 controls showed 
that there is a positive corelation the values of FSH and TREM2 inthe serum. 
Conclusions: From this, we can concluded that FSH and TREM 2 can be a target for future therapeutic 
research.
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LOW CONCENTRATIONS OF AMYLOID-BETA PEPTIDES TRIGGER PREMATURE FUNCTIONAL 
AND GENE EXPRESSION ALTERATIONS IN HUMAN-INDUCED NEURONS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.O. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: NEURAL NETWORKS, PLASTICITY 

Marcos Costa 
Institut Pasteur de Lille, Inserm U1167, Lille, France 

Aims: Alzheimer’s disease (AD) is the most prevalent cause of dementia in the elderly, characterized by 
the presence of amyloid beta (Aβ) plaques, neurofibrillary tangles, neuroinflammation, synapse loss and 
neurodegeneration in the brain. The amyloid cascade hypothesis postulates that deposition of Aβ 
peptides is the causative agent of AD pathology, but we still lack comprehensive understanding about the 
molecular mechanisms connecting Aβ peptides to neuronal dysfunctions in AD. In this work, we 
investigated the early effects of Aβ peptides accumulation on the functional properties and gene 
expression profiles of human-induced neurons (hiNs). 
Methods: We exposed 6-weeks-old hiNs to low concentrations of cell-secreted Aβ oligomers or synthetic 
Aβ and performed time-lapse time microscopy to detect fast calcium transients as an indirect readout of 
neuronal electrical function. Next, we used single-nucleus RNA sequencing (snRNA-seq) to probe early 
Aβ-mediated gene expression alterations in hiNs and human-induced astrocytes (hiAs). Lastly, we 
leveraged snRNA-seq data to identify patterns of intercellular communication modulated by Aβ oligomers. 
Results: We show that hiNs acutely exposed to low concentrations of both cell-secreted Aβ peptides or 
synthetic Aβ1-42 exhibit alterations in the frequency of calcium transients suggestive of increased neuronal 
excitability. We also show that cell-secreted Aβ up-regulates the expression of several synaptic-related 
genes and down-regulates the expression of genes associated with metabolic stress mainly in 
glutamatergic neurons and to a lesser degree in GABAergic neurons and astrocytes. These neuronal 
alterations correlate with activation of SEMA5, EPHA and NECTIN signaling pathways, which are 
important regulators of synaptic plasticity. 
Conclusions: Our findings indicate that slight elevations in Aβ concentrations are sufficient to elicit 
transcriptional changes in human neurons with long lasting consequences to neural network activity.
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AGGREGATE-SPECIFIC SINGLE-MOLECULE PROFILING REVEALS HETEROGENEOUS 
LANDSCAPE OF TAU AGGREGATES IN DISEASE 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B01.A. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY: TAU AGGREGATION, PHOPHORYLATION, ACETYLATION & 
MODIFICATIONS 

Dorothea Böken, Dezerae Cox, Melanie Burke, David Klenerman 
University of Cambridge, Yusuf Hamied Department Of Chemistry, Cambridge, United Kingdom 

Aims: Hyperphosphorylation and aggregation of the microtubule binding protein tau play a key role in the 
development of Alzheimer’s disease. While the structure of the filamentous aggregates formed in humans 
has recently been determined to atomic resolution, there is far less information available about the 
smaller aggregate precursors, thought to be the most neurotoxic. To address this gap, we have 
developed a single-molecule pull-down (SiMPull) able to detect tau aggregates in clinically relevant 
human samples, including human brain homogenate and serum. 
Methods: This method enables the detection and characterization of individual tau aggregates, as 
opposed to averaged features obtained from traditional bulk techniques. By adapting the assay to 
simultaneously detect multiple features in individual aggregates, we were also able to derive 
compositional profiles for pathological modifications present in individual aggregates, including 
phosphorylation at different sites and ubiquitination. 
Results: We report the number, size and shape of individual aggregates measured via super-resolution 
microscopy, revealing disease-specific differences in tau aggregate morphology. We further demonstrate 
that over 80% of tau aggregates in Alzheimer's disease brains had multiple pathological phosphorylation 
markers (AT8 and T181) simultaneously, compared to only 5% in healthy samples. 
Conclusions: Together, tau SiMPull identified distinct subpopulations of large, modified tau aggregates 
that were invisible to traditional methodologies. These morphological and compositional differences 
distinguish samples taken from disease cohorts, offering to illuminate underlying disease mechanisms, 
sand providing a foundation for novel diagnostic strategies.
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SEX-LINKED TRANSCRIPTION FACTORS ZFX AND ZFY REGULATE MICROGLIAL EXPRESSION 
STATES AND DISEASE-RELATED GENES 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A06.D. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: NETWORK BIOLOGY, CONNECTOME, PROTEIN-PROTEIN 
INTERATIONS 

Logan Brase1, Yanbo Yu1, Oscar Harari1, Bruno Benitez2 
1Washington University in St. Louis, Psychiatry, St. Louis, United States of America, 2Harvard Medical 
School and Beth Israel Deaconess Medical Center, Neurology, Boston, United States of America 

Aims: Objectives: Microglia can exhibit different expression states in Alzheimer disease (AD). Using 
gene regulatory networks, we sought to determine the key regulatory elements for specific microglia 
states and how these regulatory differences could influence AD. 
Methods: Methods: We ran pySCENIC 100 times for each of five unique microglia states in discovering 
and replicating single nucleus RNA-seq datasets to identify consensus transcription factors (TF) and their 
target genes. We accessed ChIP-seq data from ChIP-Atlas1 and isolated the MACS2 binding scores for 
TFs ZFX and ZFY in the HepG2 cell line. We compared the binding affinity across all target genes and 
the transcriptome, then used Cook's Distance to identify genes deviating from the line of best fit. 
Results: Results: We identified 78 TFs that replicated across all microglia states, including TFs unique to 
each resting, activated, TREM2-reduced activation, MS4A-proinflammatory, and necroptosis 
states. ZFX uniquely regulated the activated state, and ZFY the MS4A-proinflammatory. These are 
orthologous TFs on the sex chromosomes that encode zinc-finger proteins with known residue 
differences in 5 of the 13 zinc-finger domains2. We compared the binding affinity for ZFX and ZFY to the 
target genes identified by pySCENIC. In general, we observed a stronger affinity 
from ZFY than ZFX (slope = 1.08), including for RALGAPB, an autism-linked gene3. A transcriptome-wide 
version of this analysis identified the strongest binding affinity difference in NPAS4, a gene negatively 
associated with Tau Braak stage4, regulated by APP5, and responsible for regulating neuronal plasticity6. 
Conclusions: Conclusions: We discovered that ZFX and ZFY, two TFs on the sex chromosomes, 
regulate microglia states and disease-related genes, RALGAPB and NPAS4. These findings may have 
implications for sex differences and therapeutic strategies in AD.
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WALKING PATTERNS, EQUILIBRIUM, COGNITIVE FUNCTION, AND INCIDENTS OF FALLS AMONG 
PARKINSON’S DISEASE PATIENTS IN NIGERIA 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.C. DEMENTIA 
AND COGNITIVE DYFUNCTION: COGNITIVE TRAINING 

Temitope Farombi1, Olufisayo Elugbadebo2, Rufus Akinyemi3, Adesola Ogunniyi4 
1University of Ibadan, Chief Tony Anenih Geriatric Center, Ibadan, Nigeria, 2University of Ibadan, Geriatric 
Psychiatry, Ibadan, Nigeria, 3University of Ibadan, Institute Of Medical Research And Training, Ibadan, 
Nigeria, 4University of Ibadan, Department Of Medicine, Ibadan, Nigeria 

Aims: Background: Falls in Parkinson's disease (PD) patients were thought to result from failure of motor 
mechanism in the central nervous system. Recent studies showed possibke association between 
cognitive dysfunction, gait abnormality and fall in PD Patients. However, it is not clear if ti is an 
independent risk factor or if its effect on falls is associated with gait abnormality. We studied this possible 
association between cognitive impairment and fall rate in PD patients. 
Methods: Materials and Methods: This descriptive study was conducted among PD patients at the 
University College Hospital, Ibadna. Diagnosed PD were assessed for risk factors and frequency of falls 
using Tinneti gait and balance test, Hoehn and Yahr severity scale, Unified Parkinson's Disease Rating 
Scale (UPDRS). Timed-Up and Go tests and modified Community Screening Instrument for Dementia 
(CSI'D'). 
Results: Seventy-eight PDs were screened using the above tools. Of these patients, 40.3% experienced 
falls since the onset of the disease, with 74.1% having > 2 fall episodes in the last one year. Disease 
duration was significantly longer in the fallers (p= 0.001), with significant difference in Tinetti Balance (p= 
0.004), Hoehn and Yahr (p=0.001), UPDRS (p=0.001), Geriatric Depression Scale (p=0.050) and CSID 
score when compared to non- fallers (p=0.034). Daily life disabilty was the only independent predictor of 
fall after a multivariate logistic regression was modelled. 
Conclusions: Conclusion: PD patients with cognitive impairment fell more when compared with 
cognitively intact PD patients. However, daily life disabilty was the only significant factor associated with 
fall in PD Patients. Improving cognition might not improve the fasll rate



 
Shift 1 - NO BOARD 

TAU DRIVES EARLY TRANSCRIPTOMIC CHANGES IN A C. ELEGANS MODEL OF TAU AND TDP-
43 CO-PATHOLOGY 

POSTER SHIFT 01 (MARCH 6-7): THEME B: TAUPATHIES / B01.P. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY: OTHER 

Vaishnavi Jadhav1, Randall Eck1, Samuel Smukowski1, Paul Valdmanis1, Brian Kraemer1,2, Nicole 
Liachko1,2 
1University of Washington, Medicine, Seattle, United States of America, 2VA Puget Sound Health Care 
System, Grecc, Seattle, United States of America 

Aims: TDP-43-positive inclusions are present as a co-pathology in over half of patients with Alzheimer’s 
disease (AD). AD patients with TDP-43 pathology have a faster disease course, more rapid cognitive 
decline, and increased neurodegeneration, but the molecular mechanisms underlying this are unknown. It 
is possible that synergies between pathological proteins drives worsened outcomes in these patients. 
Methods: Using C. elegans models of mixed pathology in AD, we have previously shown that TDP-43 
specifically synergizes with tau but not Aβ, resulting in enhanced neuronal dysfunction, selective 
neurodegeneration, and increased accumulation of pathological tau. However, cellular responses to co-
morbid tau and TDP-43 preceding neurodegeneration have not been characterized. In this study, we 
evaluate transcriptomic changes at time-points preceding frank neuronal loss using a C. elegans model of 
tau and TDP-43 co-expression. 
Results: We find significant differential expression and exon usage in genes enriched in multiple 
pathways including lipid metabolism and lysosomal degradation. We test loss-of-function mutations in a 
subset of tau and TDP-43 responsive genes, identifying new modifiers of neurotoxicity. 
Conclusions: Characterizing early cellular responses to tau and TDP-43 co-pathology is critical for 
understanding protective and pathogenic responses to mixed proteinopathies, and an important step in 
developing therapeutic targets protecting against pathological tau and TDP-43 in AD.
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OLIGOMERS COUNT. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Oliver Bannach1, Marlene Pils1, Fabian Rehn1, Sandra Kienast1, Dieter Willbold1,2 
1attyloid GmbH, Research And Development, Düsseldorf, Germany, 2Forschungszentrum Jülich, Ibi-7, 
Jülich, Germany 

Aims: 

The primary pathological feature in neurodegenerative diseases is the formation of toxic protein oligomers, which include amyloid-beta, alpha-synuclein, and Tau proteins. These oligomers are not only promising therapeutic targets but also 
potent biomarkers for early diagnosis and drug development. However, accurately measuring these oligomers in biological fluids like cerebrospinal fluid (CSF) or blood presents a considerable technical challenge, requiring extreme sensitivity 
and specificity. 

 

 

Methods: We have introduced a technology called surface-based Fluorescence Intensity 

Distribution Analysis (sFIDA), which offers unparalleled sensitivity and specificity 

for quantitative detection of oligomers and other soluble aggregates. By integrating 

the precision of immunoassays with digital fluorescence microscopy, sFIDA enables 

the counting of individual oligomers. 

Results: This presentation will offer an updated overview of our most recent findings, 

including novel data on quantifying oligomers in blood samples from the DELCODE 

cohort as well as in fecal samples. These insights are valuable not only for diagnostic 

applications but also for enhancing our understanding of key disease mechanisms, 

such as the clearance of oligomers from the brain. 

Conclusions: In the realm of drug development, sFIDA serves as a crucial tool for 

validating the efficacy of drugs designed to dismantle oligomers. This technique can 

be applied in vitro, in animal models, and in ex vivo tissue samples. Furthermore, 

sFIDA proves invaluable as a biomarker assay for patient selection, stratification, and 

monitoring, as well as for evaluating drug-target engagement and therapeutic efficacy.
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EARLY PLASMA YKL40 LEVEL IS ASSOCIATED WITH 3-MONTH FUNCTIONAL OUTCOME IN 
ACUTE ISCHEMIC STROKE PATIENTS TREATED WITH ENDOVASCULAR THERAPY 

POSTER SHIFT 01 (MARCH 6-7): THEME E : VASCULAR DISEASES / E05. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY 

Ada Boutelier1, Jean Philippe Desilles2, Claire Paquet3, Mikael Mazighi2, Benoit Ho Tin Noe4 
1Hopital Fernand Widal, Cognitive Neurology, Paris, France, 2Rothschild Foundation hospital, 
Interventionnal Radiology, paris, France, 3Universite Paris Cite, EA 4468, APHP, Hopital Broca, Memory 
Resource And Research Centre Of De Paris-broca, Paris, France, 4inserm, Optimisation Thérapeutique 
En Neuropsychopharmacologie, paris, France 

Aims: After acute ischemic stroke (AIS), more than 40% of patients with large vessel occlusion remain 
disabled at 3 months despite successful reperfusion therapies like intravenous thrombolysis and 
endovascular therapy (EVT). Glycoprotein YKL40 is a biomarker of astrocytic and microglial activation. It 
is elevated in plasma in numerous neurodegenerative disorders but also in AIS. We investigated 
dynamics of microglial activation at hyperacute phase of an AIS and tested the hypothesis that elevation 
of YKL40 was predictive of functional outcome at 3 months. 
Methods: Monocentric prospective study included patients treated with EVT, for whom 3 blood samples 
(before, within 1-h, 24-h post-EVT) were drawn to measure plasma YKL40 concentration as a marker of 
microglial activation. Excellent outcome was defined as a modified Rankin scale (mRS) between 0-1 at 3 
months. 
Results: We included 120 patients between 2016-2020. Median NIHSS was 17 and median ASPECT 
score was 7. Reperfusion was achieved at a mean delay of 5h44. After three months, median mRS was 3 
and 25% of patients with pre-stroke mRS< 2 had excellent outcome. We found that in patients presenting 
with large vessel occlusion treated by EVT, excellent clinical outcome was significantly associated with 
lower plasma YKL40 levels at time of stroke (before EVT and within 1h post-EVT) but not with YKL40 
plasma levels at 24h post-AIS after adjustment on age, NIHSS and delay since onset. 
Conclusions: Our results suggest that critical activation of microglia occurs very early in AIS course. 
Plasma YKL40 could a candidate predictor of the functional outcome at 3 months in AIS treated by EVT. 
This novel biomarker could help optimizing post-stroke care and give new insight on pathophysiology of 
pathological brain changes after AIS.
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HIPPOCAMPAL NEUROCHEMISTRY AND MICROSTRUCTURE IN PATIENTS WITH MILD 
COGNITIVE IMPAIRMENT (MCI) AND EARLY ALZHEIMER’S DISEASE (AD): MRS AND DTI STUDY 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.A. IMAGING, 
BIOMARKERS, DIAGNOSTICS: STRUCTURAL MRI, MR SPECTROSCOPY 

Zinayida Rozhkova1, Victor Kholin2, Iryna Karaban'3 
1MIRUM Clinic, Radiology, Kyiv, Ukraine, 2Gerontology Institute of the Academy of Medical Sciences of 
Ukraine, Department Of Age Physiology And Pathology Of Nervous System, Kyiv, Ukraine, 3Gerontology 
Institute of the Academy of Medical Sciences of Ukraine, Extrapyramidal Disorders, Kyiv, Ukraine 

Aims: Hippocampus (H) plays an important role in encoding memory, and other mental functions, and is 
one of the first brain structures to be affected in dementia in patients with MCI and early AD. From 
analysis of DTI (FA, MD) and MRS data in hippocampus we investigate how tissue microstructure locally 
influences neurochemistry in patients with early dementia. 
Methods: Three groups of patients are studied by 1H MRS, and DTI with 1.5T Sola (SIEMENS). The 
1st group (CG) includes 46 subjects with normal cognitive function (MMSE≥30), 2nd group (MCIG) - 35 
patients with mild CI (30≥MMSE≥25), 3rd group (ADG) - 41 patients with early stage of AD (MMSE<25). 
Spectra are recorded in H with the SVS STEAM:TR/TE=1500/30ms, concentration of GABA and mI were 
obtained. DTI data (30 directions) are obtained in the axial plane with a multi-band EPI sequence. MD, FA 
were measured in H. 
Results: Concentrations (in mM) of mIns in H:(3.43+-0.83), (3.69+-0.62), (4.23+-0.79) in CG, MCIG, and 
ADG, respectively. Concentrations of GABA in H are more pronounced, than mIns:(8.1+-1.9), (9.32+-1.6), 
(10.6+-1.8) in CG, MCIG, and ADG, respectively. We have found the progressive decreasing GABA-
content in H, that is associated with poorer cognitive function. Concentration of GABA in the H is indicator 
of neuronal loss and dysfunction, and may be useful putative biomarker of CI. MD are:(0.82+-0.05), 
(0.74+-0.05), (0.71+-0.05)x10-3mm2/s in ADG, MCIG, CG. MD changes are most pronounced in anterior 
part of H. FA are:(0.41+-0.05), (0.43+-0.05), (0.47+-0.05) x10-3mm2/s in ADG, MCIG, CG. We have 
found that FA have non-significant tendency to decrease in patients with various level of CI. 
Conclusions: Bringing together MRS and DTI data give us new approach for understanding 
pathophysiological in microstructural and neurochemistry changes associated with early AD.
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REBALANCE OF MITOPHAGY BY INHIBITING LRRK2 IMPROVES PARKINSON’S DISEASE-
RELATED COLON DYSFUNCTIONS 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.B. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: LRKK2, PARKIN, PINK1, DJ-1 

Alerssia Filippone, Deborah Mannino, Giovanna Casili, Marika Lanza, Laura Cucinotta, Irene 
Paterniti, Emanuela Esposito 
University of Messina, Chemical, Biological, Pharmaceutical And Environmental Sciences, Messina, Italy 

Aims: Mutations in the leucine-rich repeat kinase 2 (LRRK2) gene are the most common genetic causes 
of Parkinson's disease (PD). Mutations of LRRK2 cause dopaminergic neuron death, impaired 
neurotransmission, and inflammatory response. Also, approximately 80% of PD patients suffer from 
gastrointestinal dysfunction so the treatment of gut symptoms has been recognized as an important part 
of the management of PD. Recent studies have demonstrated that mutations of LRRK2 contribute to an 
increase of intestinal disorders, revealing that variants in LRRK2 genetically link dysfunctions to PD. We 
aimed to evaluate whether the selective inhibitor of LRRK2, PF-06447475 (PF-475), attenuates the PD 
induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) in CNS and in the gastrointestinal 
system. 
Methods: Animals received 4 injections of MPTP (20 mg/kg) at two hours intervals in one day. After 24 
hours PF-475 was administered (2.5, 5 and 10 mg/kg) for seven days. 
Results: LRRK2 targeting reduced brain α-Synuclein accumulation and modulated mitochondrial 
autophagic processes. Furthermore, PF-475 administration reduced pro-inflammatory markers like iNOS 
and COX-2 and α-Synuclein aggregates in colonic tissues PD-mice through the modulation of 
mitoautophagy proteins like p62, optineurin and LAMP2. LRRK2 inhibition suppressed MPTP-induced 
enteric dopaminergic neuronal injury through modulation of product 9·5 (PGP9.5) and neuron-specific 
enolase (NSE) and protected tight junction like ZO-1 and occludin disrupted by MPTP in the colon tissue. 
Conclusions: We indicated that selective inhibition of LRRK2 restores disruption of colonic integrity and 
enteric dopaminergic neurons in an MPTP-injected mouse PD model via the mitoautophagy pathway, 
suggesting that PF-475 may attenuate gastrointestinal dysfunction associated with PD.
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HARDINESS IN FAMILY CAREGIVERS DURING CARING FROM PERSONS WITH ALZHEIMER 
DISEASE: A DEDUCTIVE CONTENT ANALYSIS STUDY 
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Aims: This study was designed to describe the experiences of family Caregivers’ hardiness in caring for 
Alzheimer’s Patients. 
Methods: The deductive content analysis method was performed between April 2020 and February 2021 
in one of the teaching hospitals in Iran. Fourteen family caregivers of Alzheimer’s patients were selected 
using purposive and snowballing sampling and the data were collected by semi-structured interviews. 
After that, data were analyzed using Elo and Kingas steps. 
Results: The results of this study showed that based on the experiences of family caregivers, the family 
caregivers’ hardiness in caring for Alzheimer’s patients is a feature of cognitive ability to deal with 
stressful care situations and consists of five dimensions of commitment, control, challenge, 
communication and culture with 22 generic categories that they were nested into this five dimension. 
Conclusions: Family caregivers’ hardiness is a trait related to the individual and environmental factors, 
and the prevailing social and cultural conditions affect the individual’s perception and experience of 
hardship and threats, as well as his/her understanding of protective factors and how to use them. 
Therefore, hardiness should not be interpreted as a simple approach regardless of culture.
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DEVELOPMENT AND VALIDATION OF CARE STRESS MANAGEMENT SCALE IN FAMILY 
CAREGIVERS FOR PEOPLE WITH ALZHEIMER: A SEQUENTIAL EXPLORATORY MIXED-METHOD 
STUDY 
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Aims: Considering all the emotional and fnancial costs imposed on the families of Alzheimer’s patients, 
stress from caring is an issue that cannot be ignored and plans need to be developed to help these 
caregivers to manage the care properly. The current study was designed to develop a valid and reliable 
care stress management scale for family caregivers of patients with Alzheimer’s 
Methods: This study is a methodological study with a sequential-exploratory mixed-method approach that 
was performed in two-phase: develop the caring stress management scale and evaluate the 
psychometric properties of the scale. In the frst phase, 14 semi-structured face-to-face interviews were 
performed with family caregivers of patients with Alzheimer’s. The interviews were transcribed 
immediately and an item pool with 275 items was prepared. After removing the duplicate or overlapping 
code, the initial format of the caring stress management scale (CSMS) was designed. In the second step, 
the items of the CSMS were evaluated using face and content validity. After that, the construct validity 
was evaluated using exploratory factor analysis, confrmatory factor analysis, and convergent and 
divergent validity respectively. Finally, the reliability was assessed by stability and internal consistency. 
The sample size was 435 and data was gathered via an online form questionnaire. 
Results: This study designed the CSMS with two factors including emotional-focused coping (4 items) 
and problemfocused coping (4 items) that explained 51.00% of the total variance. The results of the 
confrmatory factor analysis showed a good model ft. Furthermore, the internal consistency and stability of 
this scale were acceptable. 
Conclusions: The results showed that the care stress management scale has two factors in Iranian 
family caregivers and it is valid and reliable and can be used by therapists and researchers.
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INVESTIGATING THE RELATIONSHIP BETWEEN UPPER EXTREMITY FUNCTION AND BALANCE 
AND FUNCTIONAL MOBILITY IN PATIENTS WITH PARKINSON’S DISEASE 
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Aims: Functional disability in the upper extremity, loss of balance, and mobility limitation are common 
problems in patients with Parkinson's Disease (PwPD), and these problems significantly affect the quality 
of life of patients. This study's objective was to examine the relationship between upper extremity 
functions and balance and mobility for PwPD. 
Methods: Twenty-two PwPD (aged 45–70 years, Hoehn & Yahr stage I-III) were recruited in this study. 
The Nine-Hole Peg Test (9-HPT) was used to evaluate upper extremity function. Balance and functional 
mobility were evaluated with the Berg Balance Scale (BBS), Functional Reach Test (FRT), and Timed Up 
and Go Test (TUG). 
Results: The result of correlation analyses showed that both sides’ of upper extremity functions were 
related to BBS, FRT, and TUG scores (r= -0.640 to 0.675, p<0.05). 
Conclusions: These results indicate that PwPD with better functional skills in the upper extremities 
perform better in activities related to balance and functional mobility. In addition, these results point out 
that the upper extremity has an important role in developing strategies and creating protective reactions 
to maintain the position of the center of gravity on the support surface to maintain balance while standing 
or walking. Therefore, the physiotherapy program should include exercise stations aimed at improving 
functional skills in the upper extremity.
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THE BDSC-MCI PROJECT: IMPLEMENTATION OF A SPATIAL NAVIGATION VIRTUAL TRAINING IN 
INDIVIDUALS AT HIGH RISK OF DEVELOPING ALZHEIMER'S DISEASE 
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Aims: Spatial navigation (SN) impairment in Alzheimer’s Disease (AD), such as disorientation or even 
getting lost, is often overshadowed by the most ascertained episodic memory defect. However, deficits in 
spatial orientation appear early in the course of AD, and we already provided evidence of a specific deficit 
of pure path integration in genetic risk carriers. In this study, we aimed at ameliorating spatial navigation 
(SN) performance in higher risk subgroups (amyloid-positive MCI patients and APOE-e4 carriers) by 
combined sessions of computer-based cognitive remediation and virtual reality. 
Methods: Three amyloid-positive MCI patients and two individual carrying the APOE-ε4 allele underwent 
a combined intervention of computer-based (CB) sessions of spatial memory tasks by the Erica© software 
(Giunti, Florence, Italy) and VR navigation sessions by the NeuroVirtual 3D software in order to improve 
spatial memory for landmarks location and mental frame syncing for supporting spatial scenarios. The 
intervention will last one month for a total of 12 sessions (3 days a week, 50 minutes per session). In the 
CB spatial memory task, the patient has to memorize a certain number of target figures and their position 
within a grid of variable dimensions. For the encoding phase of the NeuroVirtual 3D task, participants are 
instructed to memorize the position of an object in a virtual city. Then, in the retrieval phase, participants 
have to indicate the position of the object from another start position. Participants were tested after and 
before the training by the Corsi learning suvra-span. Results were analyzed by a Wilcoxon non-
parametric test. 
Results: Participants improved on the Corsi learning suvra-span (p<0.05). 
Conclusions: We estimate the impact of the present rehabilitation training in terms of SN amelioration in 
senior citizens at higher risk, with relevant implications for independent spatial orientation in everyday 
activities.
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SYNAPTOJANIN 2-MEDIATED TRANSPORT OF MRNA MAINTAINS MITOPHAGY AND 
MITOCHONDRIAL FUNCTION IN AXONS AND SYNAPSES 
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Aims: A unique problem for neurons is providing sufficient energy and protein synthesis to support 
distant axons and dendrites. Proteins that have short half-lives will not make it to the distal neuron, as it 
can take weeks for proteins to travel from the soma. Our work uncovered that the RNA recognition motif 
(RRM) of Synaptojanin 2(SYNJ2) tethers transcripts of PINK1, a short-lived protein mutated in a 
hereditary form of Parkinson's disease, to motile mitochondria for local protein synthesis. This novel work 
is the first to explore the unappreciated SYNJ2 RRM with respect to its RNA binding function as a 
mediator of mitochondrial and neuronal health. 
Methods: Three alanine point mutations in SYNJ2 RRM (SYNJ2AAA) prevented its RNA binding capacity. 
These mutations were endogenously expressed in SYNJ2 of mice and human iPSCs using 
CRISPR/Cas9 technology. iPSCs were differentiated into iNeurons.In situ hybridization allowed for the 
visualization of PINK1 mRNA in axons. To determine if mitophagy was impacted, we monitored phospho-
ubiquitin staining under stress conditions. Mitochondrial respiratory capacity and metabolomic profile 
were determined using isolated synaptosomes. Electron microscopy was utilized to assess mitochondrial 
morphological changes. 
Results: Axonal PINK1 mRNA and protein stabilization are absent in SYNJ2AAA axons. Antimycin-A 
increased levels of PINK1 protein and pUb in control, but was attenuated in SYNJ2AAA neurons, indicating 
decreased mitophagy. SYNJ2AAA synaptosomes exhibited decreased maximal respiration and spare 
capacity. Key mediators of the glycolytic pathway are upregulated in SYNJ2AAA synaptosomes, potential 
compensation for impaired mitochondrial respiration. Sciatic nerve mitochondria from aged 
SYNJ2AAA mice have irregular cristae area and regions with no discernible cristae. 
Conclusions: Our work provides fresh insights into a newly discovered mechanism of how mRNA 
transport and local translation are required to keep the distal axon functioning properly.



 
Shift 1 - NO BOARD 
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Aims: Objectives: The Huntington’s gene (HTT) contains a key region of CAG repeats that, when 
expanded beyond 39 repeats, Huntington’s Disease (HD) develops. Intermediate alleles (IAs) are the 
CAG triplet expansion in the range between 27 and 35 repeats. Recent data showed an association 
between IAs and an increased risk of Alzheimer’s disease (AD). Moreover, in a previous study, we 
reported a correlation between IAs and a higher risk to progress from SCD to MCI. Here, we investigated 
if a possible association does exist between CAG number repeats and CSF biomarkers and plasma 
neurofilament light chain (NfL) in AD patients. 
Methods: Methods: HTT genotype, CSF biomarkers and plasma NfL concentration measurement were 
analyzed in ninety-six patients (36 SCD and 60 MCI). Study patients were classified as AP+ when A+, T+ 
and N+, as AP– when A– (regardless of T and N classification), or as A+/T-/N (A/T(N) system). 
Results: Results: A significant relationship emerged between HTT length and plasma NfL concentration 
(p=0.009) in AP+ group, characterized by a nonlinear distribution. The IAs carriers were four in ATN+ 
group. A linear regression analysis was performed, considering plasma NfL as dependent variable, while 
age at baseline, age at onset, APOE ɛ4+, CSF biomarker concentration and CAG number repeats as 
covariates. The final model was significant (p=0.031) and included only HTT CAG repeats (p=0.031) as 
significant variable. 
Conclusions: Conclusions: Our results suggest that increasing number of CAG repeats, below the IAs 
threshold, may protect against neurodegeneration in AD patients.
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Aims: Parkinson's Disease (PD) is a relentless and progressively debilitating neurodegenerative disorder 
that brings economic, social, and psychological burden to its patients. Neurodegeneration in PD involves 
multiple cell death pathways, representing a great challenge in pharmacological treatment aiming for 
neuroprotection. In this work we studied a synthetic peptide bioinspired by a toxin isolated from the 
venom of the social wasp Polybia occidentalis. This peptide, called Neurovespina, has been studied 
previously, exhibiting a neuroprotective effect in an animal model of parkinsonism induced by 6-OHDA. 
To investigate the mechanism of action responsible for Neurovespina's neuroprotective effect, we 
performed binding and reuptake assays, as well as patch clamp assays, targeting two potentially 
neuroprotective mechanisms. 
Methods: We used radioactive glutamate and cortical synaptosomes in receptor binding and reuptake 
assays to evaluate the effect of multiple concentrations of Neurovespina on glutamate neurotransmission. 
Neurovespina at a concentration of 50 µM was also studied using the patch clamp whole-cell technique to 
evaluate inhibition or modulation of voltage-gated calcium channels (Cav 1.2, Cav 1.3, Cav 2.1, Cav 2.2, 
and Cav 2.3). 
Results: We observed no competition between Neurovespina and glutamate on mice cortical receptors, 
nor modulation of glutamate reuptake on synaptosomes. However, at 50 µM, Neurovespina inhibited 
calcium current amplitude between 14-18% in all channels tested, and this current inhibition was 
reversible after washing. Current inhibition occurred without changing the probability of channel opening, 
as demonstrated by the absence of modulation in the conductance curves. 
Conclusions: Our results reveal that Neurovespina inhibits voltage-gated calcium channels. This 
mechanism is consistent with neuroprotection, as observed with other channel blockers, such as those 
from the dihydropyridine class. Yet, it is possible that the antiparkinsonian effect this peptide showed is 
associated with more than one target.
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Aims: Alzheimer’s disease and related dementias (ADRD) and Parkinson’s disease (PD) are the most 
common neurodegenerative disorders. Patients with ADRD or PD have long asymptomatic phases. 
Hence, quantitative measures that can provide early disease indicators are necessary to improve patient 
stratification, clinical care, and clinical trial design. This work uses machine learning techniques to derive 
such a quantitative marker from T1-weighted (T1w) brain MRI. 
Methods: In this retrospective study, we developed a machine learning (ML) based score of T1w brain 
MRI image utilizing disease-specific Parkinson's Disease Progression Marker Initiative (PPMI) and 
Alzheimer's Disease Neuroimaging Initiative (ADNI) cohorts. Then, we evaluated the potential of ML-
based scores for early diagnosis of ADRD and PD in an independent large-scale population-based 
cohort, UK Biobank, using longitudinal data. In this analysis, 1,826 dementia (from 731 participants), 
3,161 healthy controls images (925 participants) from the ADNI cohort, 684 PD (319 participants), 232 
healthy controls (145 participants) from PPMI cohort were used to train machine learning models. 
Results: The classification performance is 0.94 [95% CI: 0.93-0.96] area under the ROC Curve (AUC) for 
ADRD detection and 0.63 [95% CI: 0.57-0.71] for PD detection using 790 extracted structural brain 
features. The normalized ML model’s probabilistic output (ADRD and PD imaging scores) was evaluated 
on 42,835 participants from UK Biobank using survival analysis. ADRD imaging score is associated with 
dementia free survival (hazard ratio (HR) 1.76 [95% CI: 1.50-2.05] per standard deviation), and PD 
imaging score shows association with PD free survival (HR 2.33 [95% CI: 1.55-3.50]) after adjusting for 
covariates. 
Conclusions: Our study demonstrates the use of quantitative markers generated using machine learning 
techniques and brain structural features are useful for early detection of ADRD and PD.
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Aims: Whether the integration of eye-tracking, gait, and dual-task analysis can distinguish cognitive 
impairment (CI) patients from controls has been elusive. 
Methods: 1481 participants, including 724 CI and 757 controls, were enrolled in this study. Eye 
movement and gait, combined with dual-task patterns were measured. The LightGBM machine learning 
models were constructed. 
Results: A total of 105 features of gait and eye-tracking were extracted. 46 parameters, including 32 gait 
and 14 eye-tracking features, showed significant differences between two groups (p<0.05). Among them, 
the Gait_3Back-TurnTime and Dual-task cost-TurnTime patterns were correlated to plasma p-tau 181. 
The model based on dual-task gait, dual-task smooth pursuit, prosaccade and antisaccade achieved the 
best AUC of 0.987 for CI detection, while combined with p-tau181, the model could discriminate mild 
cognitive impairment (MCI) from CN with an AUC of 0.824. 
Conclusions: Combining dual-task gait and dual-task eye-tracking analysis has the feasibility in non-
invasive detection of CI.
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Aims: Amyotrophic lateral sclerosis (ALS) is a non-cell autonomous disorder as many cell types 
contribute to motor neurons death. The lack of effective treatments is due to the absence of a realistic 
model.Organoids are stem cell-derived self-organizing structures that allow in vitro generation of tissues. 
Thus, aim of the work was to develop and characterize a 3D organoid model for the study of ALS 
pathogenesis. 
Methods: We started from iPSCs obtained from healthy controls and sporadic ALS (sALS) patients. We 
differentiated iPSCs into neural stem cells (NSCs). We dissociated NCSs using StemPro Accutase and a 
cell strainer. Then, we plated NSCs on low-attachment plates and we cultured them in floating conditions 
using an orbital shaker. We differentiated NSCs to generate SCOs. We then characterized SCOs by 
phase-contrast microscope, confocal microscopy and transcriptomics analysis. 
Results: We found that SCOs derived from sALS patients were smaller and with irregular morphology 
compared to controls. Using the GFAP marker, we found that sALS SCOs have a thicker glial layer. We 
also found that sALS SCOs show shorter neurites. By RNAseq, we found a ten-fold increase of 
deregulated gene in SCOs respect to 2D cell models. Moreover, in ALS SCOs we found an extensive 
deregulation of genes involved in extracellular matrix organization when compared to control. Finally, we 
compared transcriptomic profile of both sALS SCOs and human spinal cord tissue, finding many 
similarities. 
Conclusions: Our data suggest that brain organoids represent a promising tool for the investigation of 
pathogenic mechanisms of ALS. Indeed, we found typical pathological hallmarks of the pathology, such 
as the presence of gliosis, the smaller length of neurites, and decreased level of mature MNs. Moreovers 
sALS SCOs transciptomics signature shares many similarities with the spinal cord tissue.
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Aims: The objective of this study is to validate the Seeding Amplification ImmunoAssay (SAIA) as a 
sensitive and specific method for the early detection of alpha-synucleinopathies, with an emphasis on its 
diagnostic capabilities in prodromal stages of the disease. By focusing on prodromal rapid eye movement 
sleep behavior disorder (RBD) and LRRK2 mutation carriers, this research seeks to establish SAIA as a 
pivotal tool for identifying individuals at risk of developing Parkinson's disease (PD) before clinical 
symptoms manifest. 
Methods: This extended validation study engaged a broad cohort of CSF samples, including individuals 
diagnosed with synucleinopathies, tauopathies, and amyloidoses. The assay’s clinical applicability was 
further explored in prodromal RBD cases and asymptomatic LRRK2 mutation carriers, groups at risk for 
developing PD. 
Results: In this comprehensive analysis, SAIA achieved exceptional diagnostic accuracy, with 
sensitivities and specificities in the range of 80-100% and area under the curve (AUC) values consistently 
exceeding 0.9. Remarkably, SAIA positively identified 100% of prodromal RBD cases within the study 
cohort, with 94% sensitivity and 82% specificity. Unprecedently, the assay successfully detected α-
synuclein seeds in 78% of LRRK2 mutation carriers who had not yet exhibited clinical symptoms of PD, 
demonstrating its potential in pre-symptomatic disease detection. 
Conclusions: The findings confirm the potential of SAIA in the early detection of synucleinopathies 
during their prodromal phase, which could revolutionize the diagnostic approach for at-risk populations. 
The assay’s high specificity and sensitivity highlight its value as a diagnostic tool and its role in future 
clinical trials. Further investigation is warranted to solidify SAIA’s role in neurodegenerative disease 
management and its predictive power in prodromal synucleinopathies.
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Aims: Considering recent evidence from Alzheimer’s disease (AD) field about the essential role of Tau in 
AD brain pathology, we aimed to screen novel antisense oligonucleotides (ASOs) designed for lowering 
total Tau or 4R-Tau levels, addressing these objectives: i.Design, generate and test in vitro novel ASOs 
against mouse or human Tau, using cell lines; ii. Select and test the most efficient ASOs in primary 
neurons; and iii.Test the efficiency of the selected ASOs in mouse brain. 
Methods: This project tested several ASOs with different chemical modifications against Tau protein in 
cell lines and primary neurons, identifying novel ASOs with high efficiency reducing Tau levels or 4R-Tau, 
measured by qRT-PCR, Western blot and immunofluorescence. After selecting the most potent ASOs 
from in vitro studies, we performed a pilot study to assess the efficiency of ASOs in vivo. 
Results: Firstly, mouse-Tau ASOs and human-Tau ASOs were tested on mouse and human 
neuroblastoma cells, respectively. After qRT-PCR analysis, 13 of each were re-tested for protein level 
assessment, through Western blot. Next, the 4 most efficient mouse-Tau and human-Tau ASOs were 
tested in primary neurons. Their efficiency on reducing Tau levels was confirmed, and we evaluated their 
impact on neuronal morphology, revealing significant alterations in complexity. Finally, mouse-Tau ASOs 
were tested in a pilot in vivo study using wild-type mice, whereas human Tau-ASOs were tested in THY-
Tau22 mice, revealing significant reductions in both mRNA and protein levels of Tau. 
Conclusions: Altogether, these data provide the first in vitro and in vivo confirmation of the efficiency of 
novel ASOs against Tau, that can further support future studies focusing on ASOs as an innovative RNA-
based therapeutic approach against AD, Down Syndrome, and other Tau-related brain pathologies.
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MONITORING OF THE DAYCARE CENTER FOR DEMENTIA 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.B. DEMENTIA 
AND COGNITIVE DYFUNCTION: MOBILE APPLICATIONS, SOCIAL NETWORKS 

Wen Chien Hsieh 
Kaohsiung Municipal Ta-Tung Hospital, Soical Work, Kaohsiung, Taiwan 

Aims: In order to respond to the needs of the dementia elderly and their families in the community, 
Kaohsiung Municipal Ta-Tung Hospital cooperated with the Kaohsiung City Government, social 
administration and education system to officially open the Full-Love Daycare center in 2016 which located 
in elementary school; although it has successfully model for Taiwan, till now it also faces difficulties after 
its operation dilemma: (1) Space dilemma(2) Difficulties in caring manpower.(3) Limited participation of 
family members. 
Methods: Using the integrated long-term care system for internal(staff) and external(families) users, 
divided into positioning system, smart measurement, institution management and family services:(1) 
Intelligent positioning system for accurate positioning and safe moving .(2) Smart measurement: 
introduce IoT technology, use the Bluetooth function of the physiological measurement equipment, and 
automatically transmit to the hospital outpatient system, and the doctor.(3) Institutional management 
structure: Using color-based visual management, the system will pop up a reminder window.(4) Family 
service structure: this function is connected with LINE. 
Results: The result included: 
1. The number of get-lost dementia elders declined from 3-7 per year to 0. 2. The error rate of 
transcription of measurement records declined from 3.4% to 0% 3. The on-time completion rate and 
completeness rate of the assessment records are 100%. 4. Information import of staff satisfaction 100%. 
5. The overall satisfaction of family members of integrated long-term care system is 100%. 
Conclusions: Long-term care is the global care trend in the future, and the elderly with dementia are 
increasing year by year. How to make the elderly with dementia receive dignified care requires the 
dedication of health care institutions. Changes in technology can create an efficient and dignified care 
model, and can also reduce the burden on family members.
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INVESTIGATING THE GENERATION OF ALPHA-SYNUCLEIN PRE-FORMED FIBRILS USING 
THIOFLAVIN T STAINING, FLUORESCENCE MICROSCOPY AND MOTOR SKILLS EVALUATION 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.O. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MODELING OF DISEASE PROGRESSION 

Rayanne Guimarães, Miguel Mesquita, Márcia Renata Mortari 
University of Brasília, Department Of Physiology, Brasília, Brazil 

Aims: This work aims to compare and describe a protocol for the generation of alpha-synuclein pre-
formed fibrils (PFFs) from monomers, establish a cost-effective pre-infusion quality control methodology 
for the identification of successful PFFs generation and report early deficits in the motor behavior of mice 
after PFFs administration into striatum. 
Methods: All procedures were approved by local ethics committee (CONCEA/CEUA-UnB 
nº23106.124642/2021-53). Monomers (1.25 mg/ml) were incubated at 37 ºC, shaking at 400 or 1000 rpm 
for 7 days, followed by sonication. Thioflavin T (ThT) staining and epifluorescence microscopy were used 
to confirmed fibril presence. Transmission electron microscopy (TEM) validated ThT staining and 
epifluorescence microscopy as pre-surgery quality control. PD models were established by intracerebral 
PFF injection (n=8), control group received vehicle (n=4). Motor skills were assessed through weekly 
rotarod tests (4 to 40 rpm in 300 seconds). 
Results: The shaking process at 1000 rpm was shown to be more effective for the formation of PFFs. 
Images obtained using epifluorescence microscopy point to the presence of fluorescent bodies, indicating 
the interaction between ThT and amyloid-like fibrils. TEM results provide evidence for the presence of 
PFFs. PFFs decreased latency to fall 5 weeks (p=0.0005 vs. PFFs pre-surgery) and 8 weeks (p<0.005 vs. 
vehicle) after infusion. 
Conclusions: ThT assay and visualization of fibrils using epifluorescence microscopy can be used as 
quality control to prove the presence of aSYN PFFs before infusion into rodent brains for the generation 
of an animal model of PD. PFFs are capable of causing early motor deficits in mice 5 weeks after 
administration. This study offers valuable insights into PD modeling and assessment.
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STAT3-MEDIATED FERROPTOSIS IS INVOLVED IN Α-SYNUCLEIN PATHOLOGY 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C01.G. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MICROGLIA 

Danyu Lin1, Han Zhang2, Kaixun Huang1, Jieli Zhang1, Enxiang Tao1 
1The Eighth Affiliated Hospital, Sun Yat-sen University, Department Of Neurology, Shenzhen, 
China, 2Nanfang Hospital, Southern Medical University, Department Of Neurology, Guangzhou, China 

Aims: Oligomeric α-synuclein had been proved to activate microglia in Parkinson's disease (PD) 
pathogenesis. Our previous studies have found a decline of IL6ST and its downstream target 
JAK2/STAT3 pathway in α-syn-induced HMC3 cells. Accumulating investigations have illustrated that 
STAT3 regulates the expression of ferroptosis-related genes and finally influences the proliferation of 
cells. In this study, we aim to explore the exact role of STAT3 in α-synuclein pathology. 
Methods: Firstly, we determined the expression of IL6ST/ STAT3/HIF-1α pathway in α-syn-induced 
HMC3 cells. Secondly, we performed transcriptomic analysis for α-syn-induced HMC3 cells and in α-syn-
induced PD mouse models. GSEA analysis was used to screen out the STAT3-associated ferroptosis 
pahtway. By regulating the expression of STAT3, we detected the level of ferroptosis positive regulation 
(FPR) genes, lipid peroxidation and iron metabolism, as well as the change of mitochondria. 
Results: We explored the exact role of STAT3 in α-synuclein pathology. α-syn could impair cell activity 
and the stalely by inhibiting the IL6ST/ STAT3/HIF-1α pathway in α-syn-induced HMC3 cells. Besides, we 
performed transcriptomic analysis for α-syn-induced PD models and GSEA indicated an association with 
ferroptosis pathway. The reduction in P-STAT3 resulted in the transcriptional activation of ferroptosis 
positive regulation (FPR) genes and significant morphological changes of mitochondria. P-STAT3 
mediated ferroptotic cell death in α-syn-induced HMC3 cells by modulating lipid peroxidation and iron 
metabolism levels. An in vivo study revealed that the IL6ST/JAK2/STAT3/HIF-1α pathway was 
upregulated in PD mouse models. 
Conclusions: Our research illustrated the relationship of the JAK2/STAT3/HIF-1α axis and ferroptosis in 
the pathological process of α-syn both in vitro and in vivo, providing new topics of interest regarding the 
inflammation damage hypothesis and pathogenesis in PD.
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MULTI-OMICS ANALYSIS OF NEURON-DERIVED SMALL EXTRACELLULAR VESICLES TO 
IDENTIFY NOVEL PERIPHERAL BIOMARKER OF COGNITIVE IMPAIRMENT IN INDIVIDUALS WITH 
TYPE 2 DIABETES 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Ashish Kumar1, Jacob Alexander Cleary1, Yixin Su1, Sangeeta Singh1, Marjorie Howard2, Kathleen 
Hayden3, Jingyun Lee4, Cristina Furdui4, Mark Espeland5, Jingzhong Ding5, Gagan Deep1 
1Wake Forest Baptist Medical Center, Cancer Biology, Winston Salem, United States of America, 2Wake 
Forest Baptist Medical Center, Biostatistics And Data Science, Winston Salem, United States of 
America, 3Wake Forest Baptist Medical Center, Social Sciences And Health Policy, Winston Salem, 
United States of America, 4Wake Forest Baptist Medical Center, Int Med-molecular Medicine, Winston 
Salem, United States of America, 5Wake Forest Baptist Medical Center, Gerontology, Winston Salem, 
United States of America 

Aims: To isolate and characterize plasma neuron-derived small extracellular vesicles (NDE), using multi-
omics approaches for the discovery of novel biomarkers of Alzheimer’s disease (AD), and to better 
understand the possible association of AD with peripheral insulin resistance. 
Methods: Plasma samples were obtained from Look AHEAD-MIND study with 28 cognitively normal (18 
female and 10 male) and 28 individuals with probable dementia (11 female and 17 male) based on 
central adjudication by an expert panel. These individuals had established type 2 diabetes (T2D) and 
overweight/obesity when enrolled in a randomized controlled clinical trial of a 10-year behavioral 
intervention. NDE were enriched from plasma sequentially using CD171 and synaptophysin surface 
markers by immunoprecipitation and characterized for non-coding RNAs by small RNA-sequencing and 
proteomics by mass spectrometry. 
Results: The small RNA-sequencing analysis identified the expression of over 100 miRNAs in NDE from 
both groups. The comparison of differentially expressed miRNAs revealed 42 miRNAs to be 
downregulated, while 23 miRNAs were upregulated in individuals with dementia. Importantly, all these 
miRNAs (both up- and –downregulated) were found to be over-represented in AD- and insulin signaling-
related pathways. Also, the targets of these miRNAs were associated with pathways like protein 
phosphorylation, autophagy, cell cycle and nervous system development. Alongside, the mass 
spectrometry-based proteomics analysis identified 3 proteins (haptoglobin, complement component C6, 
and alpha-2-macroglobulin) to be significantly downregulated and 1 protein (desmocolin-1) to be 
upregulated in the NDE of individuals with dementia. Interestingly, NDE showed upregulated expression 
of miR-185-5p, and simultaneously showed a downregulation of one of its potential targets complement 
protein C6, both known to be associated with AD and insulin signaling. 
Conclusions: The study demonstrated multi-omics approach to identify novel plasma NDE biomarkers 
for dementia pathogenesis in individuals with T2D.
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THE RATIONALE FOR USING EEG WITH ASSOCIATIVE MEMORY TASKS FOR THE EARLY 
DETECTION OF ALZHEIMER’S DISEASE. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.H. IMAGING, 
BIOMARKERS, DIAGNOSTICS: EEG, BRAIN MAPPING, MEG 

Richard Jagger 
University of Bolton, Psychology, Bolton, United Kingdom 

Aims: Objectives In the asymptomatic stages of Alzheimer’s disease there is a progressive pathology 
within areas of the larger ‘episodic memory network’. The lack of symptoms has been postulated to be 
due to compensatory activity within the prefrontal cortex. EEG can measure prefrontal cortical activity 
precisely and is non-invasive. As associative memory tasks can be easily manipulated in terms of task 
difficulty, hypothetically greater input (compensatory) from prefrontal cortical areas due to decreases in 
the entorhinal cortex signal strength, should be observed. 
Methods: Task based approaches have been less forthcoming than so called ‘resting state’ 
investigations. Event related potentials and source localisation are powerful tools in the EEG analysis 
suite. As memory is the primary neurocognitive component affected, due the changes in the episodic 
memory network, it would seem worthwhile to test and load the network and if compensatory activity is 
present. A series of associative memory tasks that have increasing task difficulty are currently being 
developed that can be used in event related potential experiments. 
Results: Preliminary data will be available in March 2024 Scores on tests of memory should be equal 
(compensatory ) however the neural response to the tasks i.e. the event related potentials should be 
quantitatively different, reflecting increasing compensatory activity in the prefrontal cortex. 
Conclusions: Recently increasing attention has been given to measurements of non-task activity so 
called resting states or default mode activity using quantitative EEG methods to detect general changes 
in the level of activity in a resting state. It is proposed that Associative memory tasks will contribute to the 
early detection of early Alzheimer’s detection using EEG methods. An EEG test battery is proposed.
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THE CHOROID PLEXUS IS AN IMMUNOLOGICAL RHEOSTAT FOR THE HUMAN CENTRAL 
NERVOUS SYSTEM 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Ryan Hobson, Samuel Levy, Andrew Teich, Neil Shneider, Elizabeth Bradshaw, Wassim Elyaman 
Columbia University, Neurology, New York, United States of America 

Aims: Analyze the phenotype of adaptive and innate immune cells and their dynamics at the brain’s 
borders in directly modulating neuroinflammation in neurodegenerative diseases. 
Methods: Here, we performed single-cell RNA and T cell receptor (TCR) sequencing on 142,521 immune 
cells isolated from fresh human postmortem choroid plexus and paired leptomeninges and brain 
parenchyma from several neurodegenerative conditions including late-onset Alzheimer’s disease (LOAD), 
Parkinson’s and amyotrophic lateral sclerosis (ALS) (n=67 sequenced samples). 
Results: Comparing the TCR repertoires between meninges and choroid plexus from the same donor 
revealed completely independent resident T cell TCR sequences, suggesting that T cells in these two 
tissues respond to different antigen triggers and likely serve divergent functions. Indeed, comparing the 
RNA expression profiles of key immune populations across the meninges and choroid plexus revealed 
divergent roles and a preference for wound-healing and regulatory gene programs in the choroid plexus. 
Interestingly, we also found that choroid plexus CD8 T cells are a prominent source of IFNγ and likely 
contribute to choroid plexus barrier disruption and immune cell chemotaxis across the blood-CSF barrier. 
Importantly, we identified a population of tissue resident NK cells in the choroid plexus that may play a 
role in eliminating IFNγ-producing CD8 T cells and therefore maintaining barrier integrity. 
Conclusions: These results suggest that unlike the meninges which supply T cells to the brain from a 
population of tissue resident T cells, the choroid plexus immune interface serves as a local rheostat for 
immune cell migration across the blood-CSF barrier. Work is currently underway to identify the factors 
that drive immune cell residency in the choroid plexus, especially tissue resident NK cells and CD8 T 
cells, which could reveal druggable targets for broadly controlling neuroinflammation.
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COGNITIVE SUBTYPES DIFFER IN CLINICAL PROGRESSION IN ΒETA-AMYLOID POSITIVE 
INDIVIDUALS WITH INCIDENT MILD COGNITIVE IMPAIRMENT 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: COGNITIVE, PSYCHOMETRIC & BEHAVIORAL TESTS, DIGITAL 
ENDPOINTS, REMOTE TESTING 

Ersin Ersözlü1, Alzheimer’S Disease Neuroimaging Initiative (Adni)2 
1Charité, Campus Benjamin Franklin, Department Of Psychiatry And Psychotherapy, Berlin, 
Germany, 2University of Southern California, Neurology, Los Angeles, United States of America 

Aims: Alzheimer’s disease (AD) is proven to cause heterogeneous clinical manifestations. The recent 
studies identified clinical phenotypes, including the amnestic, dysexecutive and dysnomic, using 
neuropsychological test batteries in mild cognitive impairment (MCI). However, the studies did not 
consider the biological definition, i.e., abnormal β-amyloid (Aβ), while defining disease groups. We aim to 
explore possible clusters of neuropsychological domain scores in Aβ+ patients with MCI and their 
relations to cognitive trajectories. 
Methods: We included n=180 cognitively normal participants without abnormal Aβ, phosphorylated-tau or 
total-tau and n=130 patients with an incident MCI (iMCI) and n=51 patients with abnormal Aβ and iMCI 
(iMCI+). iMCI was defined as the first diagnosis of MCI after at least one prior visit without a diagnosis of 
MCI. A hierarchical clustering approach was used on the cognitive composite scores of memory, 
executive functions and language domains to determine three clusters in iMCI and iMCI+ groups. We 
defined a priori the three-cluster solution and compared the clusters’ baseline characteristics and 
cognitive trajectories. 
Results: The clustering method classified the disease group into three clusters and showed similar 
phenotypes in iMCI and iMCI+, presenting amnestic, dysexecutive and dysnomic clusters (Fig. 1). The 
baseline demographics and global cognition did not differ among clusters, while amnestic and dysnomic 
clusters were more likely Apolipoprotein E ε4-allele-carriers. The dysnomic cluster revealed a higher 
annual change rate of the Clinical Dementia Ratio - Sum of Boxes than the amnestic cluster, adjusted for 
confounders (Fig. 
2). 



 

 
Conclusions: Our results demonstrate that identifying MCI subtypes might enhance the accuracy of 
prognostic predictions for clinical progression. Moreover, the consistency of iMCI subtypes within the 
iMCI+ group indicates that the observed clusters may be a part of the biologically defined AD continuum.
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NEW INSIGHTS INTO ETIOLOGY OF ALZHEIMER’S DISEASE: THE ROLE OF DIACYLGLYCEROL 
KINASE Θ (DGKΘ) 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A04.J. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Giovanna Casili, Marika Lanza, Laura Cucinotta, Rossella Basilotta, Irene Paterniti, Salvatore 
Cuzzocrea, Salvatore Oddo, Emanuela Esposito 
University of Messina, Chemical, Biological, Pharmaceutical And Environmental Sciences, Messina, Italy 

Aims: Objectives. Diacylglycerol kinase (DGK) is a key enzyme in regulating diacylglycerol turnover and 
is involved in various physiological functions. The isoform DGKθ has a unique domain structure, and it is 
predominantly expressed in excitatory neurons throughout all parts of the mammalian brain. This study 
aimed to reveal the involvement of DGKθ in neurodegenerative diseases, highlighting its role in 
Alzheimer’s disease (AD). 
Methods: Methods. The evaluation of DGKθ was verified in brains of APP/PS1 and control mice (4-5 
and 12-18 months of age) through western blot analysis. Immunohistochemistry analysis was used to 
reveal b-amyloid depots and glial fibrillary acid protein (GFAP) immunostaining. Statistical correlations 
between DGKθ expression, inflammatory markers and autophagy activation were also performed. 
Results: Results. In older APP/PS1 mice (12-18 months of age), DGKθ levels were significantly higher 
compared to control mice and positively correlated with b-amyloid deposit. In addition, GFAP 
immunoreactivity and mTOR activation positively correlated with DGKθ levels. Interestingly, the absence 
of DGKθ modulation in control APP/PSN1 mice at 4-5 months of age, supports the idea that the AD 
disease triggers the increase in DGKθ. 
Conclusions: Conclusions. These results suggest that DGKθ may play a significant role in AD, 
potentially serving as a crucial diagnostic biomarker and offering valuable insights into its use as a 
pharmacological therapeutic target.
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APOE4 INDUCES AN ADAPTIVE IMMUNE RESPONSE IN MICE 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Sem Halters, Elga De Vries, Jan Van Den Bossche, Lynn Van Olst, Daniëlle Wessels, Willem Van De 
Zande, Carla Rodriguez-Mogeda, Juan Garcia-Vallejo 
Amsterdam UMC, location VU, Medical Cell Biology And Immunology, Amsterdam, Netherlands 

Aims: Recent studies indicated that the peripheral immune system is dysregulated in early stages of 
Alzheimer’s disease (AD). APOE4 is the most important known genetic risk factor for developing late-
onset AD. The role of APOE4 on the central immune system has been studied extensively, whereas we 
don’t know its effect on the peripheral immune system yet. Therefore, we wanted to study the peripheral 
immune landscape of APOE3 and APOE4 targeted replacement mice. 
Methods: We performed mass cytometry on the splenocytes of 6 month old APOE3 and APOE4 targeted 
replacement (TR) mice. By using immunohistochemistry, we checked for the presence of immune cells in 
the brain and changes on the brain vasculature of APOE3-TR and APOE4-TR mice. 
Results: We observed an adaptive immune response in APOE4-TR mice, based on increased numbers 
of activated B cells and a shift from naïve and effector CD8+ T cells towards memory CD8 T cells. On top 
of that, both regulatory CD4+ T and regulatory B cell populations were enriched in APOE4-TR mice. 
Interestingly, memory CD8+ T cells in APOE4-TR also expressed lower levels of the checkpoint inhibitors, 
PD-1, PD-L1, and LAG-3, and higher levels of the tissue-resident marker CD103. In APOE4-TR mice, 
CD8+ T cells were also able to infiltrate the brain via the corpus callosum. Potentially mediated by a 
decrease in the tight junction molecule Claudin-5 on the brain vasculature. 
Conclusions: Taken together, we discovered that human APOE4 induces an adaptive immune response 
in mice. APOE4 induced changes in memory CD8+ T cells are mainly associated with tissue-residency 
and lower T cell exhaustion. It seems that changes on the brain vasculature in APOE4-TR mice allow 
CD8+ T cells to accumulate in the corpus callosum.
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MAPPING OF PARKINSON'S DISEASE AND PARKINSONIAN SYNDROMES IN THE TROPICS: 94 
CASES OBSERVED AT CONAKRY UNIVERSITY HOSPITAL 

POSTER SHIFT 01 (MARCH 6-7): THEME E : VASCULAR DISEASES / E04. GENETICS, 
EPIDEMIOLOGY 

Souleymane M'Bara Diallo1, Mariama Boubacar Diallo2, Mohamed Lamine Toure1, Amara Cisse1 
1Hopital National Igance Deen, Neurology Department, Conakry, Guinea, 2Hopital National Igance Deen, 
Neurology, Conakry, Guinea 

Aims: In tropical environments, the diagnostic criteria for Parkinson’s disease established by MDS remain 
an essential tool in the clinical approach despite the fact that family forms remain difficult to establish. We 
report 94 cases of the Guinean geographic distribution of Parkinson’s disease and Parkinsonian 
syndromes over a 2-year period for epidemiological, clinical and prognostic re-evaluation. 
Methods: This was a 2-year prospective descriptive study from November 1, 2020, to October 30, 2022, 
conducted at the Conakry Neurology Department, which is the country’s only centre for the management 
of neurological diseases and Parkinsonian syndromes. The diagnosis of Parkinson’s disease was based 
on the use of the UPDRS scale from the first consultation. Parkinsonian syndromes were identified by 
clinical semiology and MRI data. 
Results: The survey involved 94 patients, including 12 cases of Parkinson’s disease with a male 
predominance of 56.26% with a sex ratio of 1.29. Clinical symptomatology was dominated by tremors, 
followed by hypertonia and akinesia at 95.74%, 94.68% and 34.04, respectively.We noted an 
improvement in the quality of life of our patients with a frequency of 45% during our study. The impact of 
the environment was assessed because more than 62% was identified in Lower Guinea in the region 
where bauxite mining is open-cast by mining companies suggesting an interaction between the 
environment and Parkinsonian syndromes. 
Conclusions: It appears that Parkinsonian syndromes are identified in Lower Guinea where the 
exploitation of bauxite is open-cast, which can evoke a major role in relation to the regions.
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NOVEL LOCI IDENTIFIED FOR ALZHEIMER'S DISEASE VIA ENDOPHENOTYPE GENOME-WIDE 
ASSOCIATION STUDY IN KOREAN POPULATION 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A05.C. GENETICS, 
EPIDEMIOLOGY: GWAS, GENETIC ASSOCIATIONS, SUSCEPTIBILITY & PROTECTIVE GENES 

Sarang Kang1, Junwoo Park2, Jang Jae Lee2, Jung-Min Ha3, Ari Chong3, Kyu Yeong Choi2, Kun Ho Lee4 
1Chosun University, Department Of Integrative Biological Sciences And Bk21 Four Educational Research 
Group For Age-associated Disorder Control Technology, Gwangju, Korea, Republic of, 2Chosun 
University, Asian Dementia Research Initiative, Gwangju, Korea, Republic of, 3Chosun University 
Hospital, Department Of Nuclear Medicine, Gwangju, Korea, Republic of, 4Chosun University, 
Department Of Integrative Biological Sciences, Gwangju, Korea, Republic of 

Aims: The Seoul Neuropsychological Screening battery (SNSB) is a widely used cognitive test battery for 
Korean speakers. However, the effects of genetic variation on the SNSB are not well understood, despite 
the fact that it is widely used in Korea. We conducted a genome-wide association study (GWAS) using 
genotype data to investigate associations with neuropsychological tests in order to address these 
research concerns. 
Methods: Over 10,000 subjects enrolled in Gwangju Alzheimer's and Related Dementia cohort undergo 
cognitive assessment with SNSB with follow-up diagnosis. SNSB contains five cognitive domains; 
attention, language, visuospatial functions, memory, and executive functioning. We used the latest SNSB 
screening results from 2,055 subjects. Subject genotype data were acquired using Affymetrix® Axiom 
KORV1.0 and imputed with HRC panel V.1.1. SNPs with minor allele frequency<1%, call rates<95%, 
HWE p-value <1×10-6 were excluded from analysis. We performed linear regression with raw test scores 
and 10 million imputed genotype variants with PLINK software. Age, sex, education level, and the first 
four PCs were adjusted as covariates. 
Results: The missense variant of the genome-wide significant (GWS) loci on chromosome 14 showed 
substantial associations in RCFT delayed recall (1.71×10-11) and K-MMSE total score (4.14×10-9). 
Conclusions: The missense variant on chromosome 14 may effectively predict overall cognitive 
dysfunction and long-term visuospatial memory loss, which are the testing domains of MMSE and RCFT. 
Additional analyses on protein structure and in-vivo studies are required to thoroughly investigate the 
functional effects of the missense mutation. Since RCFT delayed recall also showed significant 
associations with CSF phospo-Tau level (Seo et al., 2021), the identified GWS variant may indicate 
neurodegeneration in Tauopathy and AD.
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IN SILICO INVESTIGATION OF BLOOD-BRAIN BARRIER PERMEABILITY OF OCTOVESPIN 
GUIDED THROUGH A LIPID MEMBRANE. 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A01.M. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: BLOOD-BRAIN BARRIER 

Caio Costa1, Yuri Só2, Luana Cristina Camargo3, Márcia Renata Mortari3, Ricardo Gargano2 
1University of Brasilia, Physics, Brasilia, Brazil, 2Universidade de Brasília, Physics, Brasília, 
Brazil, 3Institute of Biological Science, Department Of Physiology, Brasília, Brazil 

Aims: The blood-brain barrier (BBB) plays a crucial role in controlling the balance in the neuronal 
microenvironment. To enable controlled drug delivery to the central nervous system, it is essential that 
drugs have the ability to cross this barrier. Many computational methods have been developed with the 
purpose of studying the transport of compounds across the BBB. However, some of these methods focus 
on analyzing the effects of the chemical structures of compounds during their interaction with biological 
receptors. In the present work was analyzed the potential of Octovespin in crossing the Blood-Brain 
Barrier, employing various computational tools for a detailed study of the process. 
Methods: In this study, we opted for a different approach, using molecular dynamics techniques guided 
by a simplified model of the BBB for a detailed assessment of compound permeability during the 
transposition process. This methodology is based on creating a non-equilibrium system that includes a 
force field to guide the compounds through the membrane. In the present work, a peptide bio-inspired 
from the venom of the wasp Polybia occidentalis, called Octovespin, was tested in the BBB simplified 
model. This compound exhibited an ability in the disaggregation of senile plaques formed by amyloid-beta 
(Aβ) protein. 
Results: Our results indicate that Octovespin has the ability to cross the blood-brain barrier (BBB), which 
makes it a promising candidate for the treatment of Parkinson's and Alzheimer's diseases. 
Conclusions: This method stands out for its rapid implementation and affordable computational cost, 
which makes it a highly advantageous alternative for the analysis of various compounds. Additionally, it 
offers the opportunity to perform preliminary tests to evaluate the ability of drugs to successfully penetrate 
the BBB.
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TRANSCRIPTOMIC PROFILING IN MOUSE MODELS OF ALZHEIMER’S DISEASE REVEALS APOE 
GENOTYPE- AND SEX-DEPENDENT GLIAL CELL ALTERATIONS 

POSTER SHIFT 01 (MARCH 6-7): THEME A: Β-AMYLOID DISEASES / A06.G. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: OTHER 

Yaqiao Li1,2, Yanxia Hao2, Carlota Serras1, Seo Yeon Yoon2, Brian Grone2, Leonardo Ding2, Jessica 
Blumenfeld2, Tomiko Oskotsky1, Yadong Huang2,3, Marina Sirota1 
1University of California, San Francisco, Bakar Computational Health Science Institute, San Francisco, 
United States of America, 2Gladstone Institutes, Gladstone Institute Of Neurological Disease, San 
Francisco, United States of America, 3University of California, San Francisco, Department Of Neurology, 
San Francisco, United States of America 

Aims: This study aims to assess the complex interplay between age, sex, and APOE genotypes in 
regulating cell-type-specific transcriptional profiles in a mouse model of Alzheimer’s Disease (AD). 
Methods: Hippocampal samples of a sex-balanced cohort of APOE3-KI and APOE4-KI mice at 6, 12, 
and 18 months of age were collected for single-nuclei RNA-sequencing (snRNA-seq). Quality assurance, 
count normalization, clustering, cell type identification, and differentially expressed gene (DEG) analysis 
were performed using the Seurat package in RStudio. 
Results: The snRNA-seq dataset comprises 527,395 cells covering 27,153 genes. 35 cell clusters were 
identified, representing six major brain cell types: astrocytes, microglia, oligodendrocytes, oligodendrocyte 
precursor cells (OPCs), and excitatory and inhibitory neurons. We found that sex significantly influenced 
cell fraction variance in astrocyte and inhibitory neuron clusters, while APOE genotype and its interaction 
with age significantly impacted cell fraction variability in the OPC cluster. Analyzing sex and age-stratified 
DEGs and enriched pathways in APOE4-KI versus APOE3-KI microglia and astrocytes revealed age-
dependent inverse effects in males and females dependent on APOE genotypes. At 12 months, 
proliferation-related genes were upregulated in APOE4-KI males and downregulated in females. At 18 
months, synaptic activity and neurogenesis-related genes were downregulated in APOE4-KI males but 
upregulated in females. Furthermore, males exhibited consistent gene regulation by APOE genotypes 
across cell types, while females displayed a greater prevalence of opposing DEG regulations. Lastly, cell-
cell communication analysis with CellChat revealed sex-biased communication from astrocytes to 
inhibitory neurons, with an age-dependent augmentation. 
Conclusions: There is a clear interplay between age, APOE genotype, and sex in mouse models of AD, 
with strong sex-biased effects in microglia and astrocytes. This suggests that targeting sex-specific glial 
cell dysfunction could be a valuable precision medicine approach.
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DHCB ALLEVIATE MOUSE EAE MODEL IN GUT MICROBIOTA DEPENDENT MANNER 

POSTER SHIFT 01 (MARCH 6-7): THEME H: DEMYELINATING DISEASES / H01. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT 

Haoran Wang, Zhou Jiawei 
Center for Excellence in Brain Science and Intelligence Technology, Chinese Academy of Sciences, 
Laboratory Of Development And Degeneration Of Basal Ganglia, Shanghai, China 

Aims: Multiple sclerosis is an inflammatory demyelinating disease of the CNS which specific nosogenesis 
remains unkonwn. We intented to study MS by using mouse EAE model and tried to alleviate this disease 
in the context of regulating gut microbiota. 
Methods: The main methods we used is mouse EAE model. The mouse experimental autoimmune 
encephalomyelitis (EAE) model is widely used to study multiple sclerosis (MS), an autoimmune disease 
that affects the central nervous system. In this model, mice are immunized with myelin antigens, such as 
myelin basic protein (MBP) or proteolipid protein (PLP), to induce an immune response against their own 
myelin. This leads to the development of inflammation and demyelination in the central nervous system, 
similar to what is observed in MS patients. 
Results: We gavage DHCB to mice following EAE model and found that DHCB could significantly reduce 
the severity of the EAE. By using16s rRNA sequencing technology, we found that gut micobiota were 
dramatically changes after gavage of DHCB which is critical for the neuroprotective role of DHCB. 
Conclusions: In conclusion, we found that Chinese herb extracts, DHCB could prevent experimental 
autoimmune encephalomyelitis.
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HOME-BASED FAMILY CAREGIVER-DELIVERED MUSIC AND READING INTERVENTIONS FOR 
PEOPLE LIVING WITH DEMENTIA: AN INTERNATIONAL RANDOMISED CONTROLLED TRIAL 
(HOMESIDE TRIAL). 

POSTER SHIFT 01 (MARCH 6-7): THEME K: PATIENT CARE AND SUPPORT / K01.F. DEMENTIA 
AND COGNITIVE DYFUNCTION: BEHAVIORAL & PSYCHIATRIC SYMPTOMS 

Felicity Baker1, Jeanette Tamplin1, Anna Bukowska2, Thomas Wosch3, Karette Stensaeth4, Ming 
Hsu5, Helen Odell Miller5 
1University of Melbourne, Music Therapy, Melbourne, Australia, 2Institute of Applied Sciences, University 
of Physical Education, Music Therapy, Krakow, Poland, 3Institute for Applied Social Sciences, Music 
Therapy Lab, Wurzberg, Germany, 4Norwegian Academy of Music, Music Therapy, Oslo, Norway, 5Anglia 
Ruskin University, Music Therapy, Cambridge, United Kingdom 

Aims: To evaluate the impact of music interventions on dementia symptom management when provided 
by family caregivers trained in music use. 
Methods: We implemented a superiority, single-masked RCT to evaluate if caregiver-delivered music 
was superior to usual care (UC) on reducing BPSD measured by the Neuropsychiatric Inventory-
Questionnaire (NPI-Q). PwD (NPI-Q score >6) and their caregiver were randomly allocated to caregiver-
delivered music, reading (active control), or UC. Caregivers received three online protocolised music or 
reading training sessions delivered and were recommended to provide minimum twice weekly over 90-
days. The NPI-Q severity assessment of PwD was completed online by masked assessors at baseline, 
90- (primary) and 180-days post-randomisation and analysed on an intention-to-treat basis using a 
likelihood-based longitudinal data analysis model. Secondary outcomes included: cognition (Mini-Mental 
State Examination), depression (Montgomery Asberg Depression Rating Scale),quality of life (Quality of 
Life-Alzheimer’s Disease). 
Results: Between 27th November 2019 and 7th July 2022, we randomised 432 eligible of 805 screened 
dyads (music n=143, reading n=144, UC n=145). There was no statistical or clinically important difference 
in the change from baseline BPSD between caregiver-delivered music (-0·15, 95% CI -1·41 to 1·10, 
p=0·81) or reading (-1·12, 95% CI -2·38 to 0·14, p=0·082) and UC alone at 90-days. Pre-specified 
subgroup analyses were performed for NPI-Q at 90- and 180-days post-randomisation. Compared with 
UC, PwD with moderate to severe cognitive impairment with a mixed diagnosis tended to be more 
responsive to music at 90-days. Short-term and rest-of-the day effects showed that longer durations of 
music use led to better outcomes. No related adverse events occurred. 
Conclusions: Music interventions delivered by trained caregivers do not decrease enduring BPSD 
symptoms. Subgroup analyses suggest that people with some dementia types (vascular dementia) may 
be more responsive than others (Alzheimer's Disease).
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FRAMEWORK FOR ISOLATING EVS FROM NEURONS AND MEASURING THEIR CARGO 

POSTER SHIFT 01 (MARCH 6-7): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Tal Gilboa, Dima Ter-Ovanesyan, Sara Whiteman, David Walt 
Harvard Medical School, Wyss Institute, Brookline, United States of America 

Aims: This study aims to address two key challenges in isolating neuron-specific extracellular vesicles 
(EVs) from human biofluids, such as plasma. First, we aimed to identify a neuron-specific marker for 
immuno-isolation while ensuring its presence on EVs rather than as a soluble protein. Second, we sought 
to develop methods to confirm the presence of neurodegenerative disease biomarkers within EVs 
isolated from plasma and quantify the ratio of this cargo in EVs to the total plasma. 
Methods: We developed an unbiased pipeline that combined gene expression and EV proteomics data 
to identify potential cell-type specific EV markers for neuron EV isolation. We also devised a methodology 
involving a high-yield size exclusion chromatography (SEC) protocol, an optimized protease protection 
assay, and Single Molecule Array (Simoa) assays for quantifying EV protein cargo. These methods 
allowed us to achieve ultrasensitive measurements of proteins within EVs 
Results: We identified potential novel handles for isolating neuron EVs using our computational-
experimental framework. We applied our EV protein cargo quantification method to analyze prominent 
proteins associated with neurodegenerative diseases, including ⍺-synuclein, Tau, Aβ40, and Aβ42. We 
found that α-synuclein and Tau are present in plasma EVs at a fraction of the levels in total plasma, 
whereas Aβ40 and Aβ42 are undetectable in plasma EVs 
Conclusions: Our study presents a valuable foundation for determining protein levels in both total 
plasma EVs and neuron-derived EVs. These findings hold promise for utilizing EVs as potential 
biomarkers for neurological diseases, offering an exciting avenue for understanding neuronal states and 
diagnosing neurological disorders non-invasively.
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DEVELOPMENT AND PSYCHOMETRIC EVALUATION OF FAMILY CAREGIVERS’ HARDINESS 
SCALE: A SEQUENTIAL-EXPLORATORY MIXED-METHOD STUDY 
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of Medical Sciences, School Of Nursing And Midwifery Amol, Amol, Iran 

Aims: Caring for patients with Alzheimer’s disease is a stressful situation.Caregivers need to have their 
hardiness empowered to provide proper and appropriate care to these older adults. Few studies have 
been conducted to assess the hardiness of caregivers of patients with AD. Presumably, one reason for 
this knowledge gap is the lack of a proper scale to evaluate hardiness in this group.This study was 
conducted to develop a reliable and valid Family Caregivers’ Hardiness Scale (FCHS). 
Methods: This study is a cross-sectional study with a sequential-exploratory mixedmethod approach. The 
concept of family caregivers’ hardiness was clarified using deductive content analysis, and item pools 
were generated. In the psychometric step, the samples were 435 family caregivers with a mean age of 
50.26 (SD ± 13.24). The data were gathered via an online form questionnaire. The items of the FCHS 
were evaluated using face and content validity. Then, the factor structure was determined and confirmed 
using exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) followed by convergent 
and divergent validity, respectively. Finally, scale reliability, including stability, and internal consistency 
were evaluated. 
Results: The finding revealed that FCHS consists of five factors, namely, “Religious Coping” (5 items), 
“Self-Management” (6 items), “Empathic Communication” (3 items), “Family Affective Commitment” (3 
items), and “Purposeful Interaction” (4 items) that explained 58.72% of the total variance. The results of 
CFA showed a good model fit. Reliability showed acceptable internal consistency and stability. 
Conclusions: The concept of hardiness in Iranian family caregivers is a multidimensional concept that is 
most focused on individual-cultural values, emotional family relationships, and social relationships. The 
designed scale also has acceptable validity and reliability features that can be used in future studies to 
measure this concept in family caregivers.
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DEFINING THE MECHANISMS BY WHICH MUTATIONS IN DNAJC7 INCREASE SUSCEPTIBILITY 
TO ALS/FTD 

POSTER SHIFT 01 (MARCH 6-7): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G06. CELL, MOLECULAR AND SYSTEMS BIOLOGY 

Andrew Fleming 
Northwestern University, Neurology, Chicago, United States of America 

Aims: Aim 1: Identify endogenous interacting partners of DNAJC7 in human neurons and develop 
genetic tools to study DNAJC7-ALS/FTD. Aim 2: Define the mechanistic role of DNAJC7 in the neuronal 
stress response. Aim 3: Determine the contribution of pathogenic DNAJC7 on RNA metabolism. 
Methods: We used mutant DNAJC7 cellular models, patient induced pluripotent stem cell (iPSC)-derived 
spinal motor neurons (MNs) and CRISPR/Cas9 gene-editing, in combination with mass spectrometry 
(MS)-based quantitative proteomics and RNA-Sequencing to elucidate how ALS/FTD-associated 
mutations in DNAJC7 contribute towards neuronal dysfunction and degeneration. 
Results: DNAJC7 interactome is highly enriched for genes involved in both the stress response and RNA 
metabolism. Introduction of ALS/FTD-causative mutation in neurons negatively impacted multiple levels 
of RNA processing at basal conditions. Furthermore, mutant neurons displayed a marked reduction in 
response to molecular insults, ultimately resulting in neurotoxicity. 
Conclusions: Taken together, our work suggests DNAJC7 plays a critical role in function of its interacting 
partners, highlighting critical neuronal homeostasis pathways that may be perturbed in ALS/FTD. This 
study contributes towards the understanding of heat shock protein-dependent proteostasis mechanisms 
in human neurons as well as to how rare ALS/FTD genetic mutations lead to neuron dysfunction and loss.
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INCREASE IN PLASMA PTAU181 LEVELS AND DECREASE OF EXECUTIVE FUNCTIONS IN 
HEALTHY CARRIERS OF E200K MUTATION 

POSTER SHIFT 01 (MARCH 6-7): THEME F: PRION DISEASES / F01. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY 

Noa Bregman1,2,3, Tamara Shiner2, Yifat Alcalay4, Aya Bar-David3, Talya Nathan3, Mali Gana-Weisz5, Orly 
Goldstein5, Tal Glinka5, Roy Alcalay5, Noa Trablus3, Gitit Kave6, Nurit Omer3 
1Tel-Aviv University, Sackler School Of Medicine, Tel Aviv, Israel, 2Tel Aviv Medical Center, Neurology, 
Tel Aviv, Israel, 3Tel Aviv Medical Center, Cognitive Neurology, Tel Aviv, Israel, 42Sackler School of 
Medicine, Tel-aviv University, tel Aviv, Israel, 5Laboratory of biomarkers and genomic of 
neurodegeneration,, Tel-aviv Medical Center, Tel Aviv, Israel, 6The Open University, Department Of 
Education And Psychology, Ra’anana, Israel 

Aims: This study investigated the relationship between pTau181 levels in plasma, expected symptom 
onset, and cognitive function in healthy individuals carrying E200K mutation 
Methods: Data from 48 individuals were analyzed. The number of years to expected symptom onset (at 
the time of data and samples collection) was calculated based on a published model. Two groups were 
compared: the first included individuals more than 2 years before expected onset (n=39) and the second 
included individuals less than 2 years from expected onset (n=9) 
Results: Mean age was 54.8 years (SD=5.6) vs. 67.8 years (SD=3) (p<0.001), mean years of education 
was 14.4 (SD=1.8) vs. 12.7 (SD=3.2) (p=0.03), 54% vs. 78% females (p=0.27) for the first and second 
groups, respectively. ANCOVA analysis was performed to compare pTau181 levels in plasma between 
the two groups, with age included as a covariate. The overall model was significant, indicating that the 
combination of the grouping variable and age explained a significant proportion of the variance in 
pTau181 levels (Adjusted R-squared = 0.310). The main effect of the grouping variable was also 
significant, with the second group having higher pTau181 levels than the first group (1.726 pg/ml vs. 
1.026 pg/ml). ANCOVA was conducted to compare cognitive function between the groups, controlling for 
age and years of education. No significant differences were found in MoCA scores, TMT-A, and digit 
span. However, TMT-B and phonemic verbal fluency showed significant differences between the groups 
(TMT-B z-scores were -1.55 (SD=1.8) vs. -6.7 (SD=7.3), and phonemic verbal fluency z-scores were 0.09 
(SD=1.24) vs. -1.37 (SD=0.89) in the first and second groups, respectively 
Conclusions: healthy carriers of the E200K mutation may exhibit increased pTau181 levels in plasma 
and subtle changes in executive functions prior to symptoms onset.
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TRAJECTORIES OF OUTCOMES IN NEUROLOGICAL CONDITIONS (TONIC): MOTOR NEURONE 
DISEASE & PARKINSON’S DISEASE 
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Sulev Koks1, Abigail Pfaff1, Denise Howting2, Lewis Singleton2, Jack Price2, Carolyn Young3 
1Murdoch University, Centre Of Molecular Medicine And Innovative Therapeutics, Perth, 
Australia, 2Perron Institute for Neurological and Translational Science, Perron Institute, Nedlands, 
Australia, 3The University of Liverpool, Department Of Neurology, Liverpool, United Kingdom 

Aims: Based on the Trajectories of Outcomes in Neurological Conditions (TONIC) from the Walton 
Centre, Liverpool, [https://www.finders-study.org/tonic] on MS and methodology MND, we are exploring 
trajectories of patient experience in Parkinson’s disease in addition to MND. Both MND and PD are 
complex diseases where genetic predisposition and environmental factors interact. Our aim is to 
characterise the less well-understood non-motor symptoms of MND and PD, their influence on quality of 
life (QoL), seek new potential causative or modulating genetic variants and investigate any possible 
influence upon non-motor symptoms and translate findings into more comprehensive clinical care. 
Methods: A longitudinal design with 6 to12 monthly administration of questionnaires of validated 
patient-reported outcome measures (PROMs) to people with MND and PD. These 
encompass domains such as physical functioning, dyspnoea, fatigue, sleep, pain, 
anxiety, apathy, depression, disability, quality of life, coping, hope, social withdrawal, self- 
efficacy, self-esteem, stigma, worry, clinical and community communication, and health- 
related costs. 
Genomic analysis involving custom SNP panel, GWAS, WGS, and structural variants, 
STRs, transposable elements, and RNA sequencing may play a role in disease 
mechanism, age of onset, progression or phenotype. Recruitment of partners/domestic 
cohabiters as genetic controls. 
Modelling PROMs and genetics to determine the genetic factors that influence the 
patients’ well-being, QoL, and their perception of the disease. 
Results: Recruitment is ongoing at present. We have recruited 28 MND participants with 16 controls, and 
89 PD participants with 63 controls. 
Conclusions: TONIC is a suitable protocol for the complex analysis of the Quality of Life of PD patients, 
The Combination of patients' reported Quality of Life outcomes with the genomic analysis would give us a 
unique opportunity to identify the genetic markers for the progression of PD.
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DECIPHERING THE PATHOLOGICAL SIGNIFICANCE OF SELF-PROPAGATING AΒ STRAINS IN 
DIFFERENT ANIMAL MODELS 
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Aims: Alzheimer’s disease (AD) is an heterogenous disorder characterized by the accumulation of 
amyloid-beta (Aβ) and tau. One possible explanation for the clinical and pathological variation in AD lies 
in the presence of distinct conformational strains of Aβ. Numerous studies provide compelling evidence 
for the existence of such strains as well as their ability to template their conformations in a prion-like 
manner. However, the interaction of such Aβ strains with different hosts has yet to be thoroughly 
examined. Here, we examined the host-seed interaction of different human brain-derived and synthetic 
misfolded Aβ strains in two different mouse models of amyloid pathology. We specifically explored the 
potential differences in amyloid propagation and pathological manifestations considering Aβ strains and 
animal models as variables 
Methods: 50-day-old Tg2576 mice were intra-cerebrally challenged with mouse or human brain-derived 
Aβ seeds, or synthetic Aβ strains. Age-matched APP/PS1 mice were intra-cerebrally challenged with the 
biological Aβ-seeds as well. Cerebral pathology was assessed in 300-day-old Tg2576 mice, and in 180-
day-old APP/PS1 mice 
Results: Two structurally-defined synthetic misfolded Aβ strains induced remarkably different 
pathological features in Tg2576, including different rates of aggregation, tropism to specific brain regions, 
and differential recruitment of Aβ40/Aβ42 peptides. Moreover, the administration of human brain 
homogenates derived from AD patients, displaying unique patterns of amyloidosis, seeded distinct 
phenotypes in challenged APP/PS1 mice, as evaluated by their seeding activity, vascular pathology, and 
reactivity to thioflavin-S. Finally, we observed that the same human brain homogenate induced a different 
cerebral Aβ pathology when inoculated into Tg2576 and APP/PS1 mice. 
Conclusions: Our findings support the concept of Aβ strains and demonstrate that they may drive 
different clinical and pathological outcomes in humans. Our work highlights the contribution of the host in 
pathological characteristics.
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IDENTIFYING FLUORESCENT PROBES FOR DEVELOPMENT INTO OLIGOMER-SELECTIVE PET 
PROBES 
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Aims: Identify fluorescent dyes that selective detect amyloid-b oligomers (AβOs) instead of monomers 
and fibrils. Such dyes would provide a promising starting point for the development of oligomers-selective 
PET probes for longitudinal and spatially resolved studies of the emergence of AβOs during Alzheimer's 
Disease. 
Methods: We have reported that thioflavin-T (ThT) kinetics display

s a distinct signature associated with the formation of AβOs during in vitro Ab aggregation.1 We have 
used this approach to identify fluorescent dyes as potential olgiomer-selective dyes (OSDs). In addition, 
we have used thioflavin-S staining and staining with Ab monomer and Ab-oligomer selective antibodies in 
mouse models and patient tissues to evaluate whether potential OSDs continue to display oligomer 
selectivity in the complex environment of brain tissues. 1 Hasecke, F. et al. Origin of metastable 
oligomers and their effects on amyloid fibril self-assembly. Chem. Sci. 9, 5937-5948 (2018). 
Results: Our in vitro kinetic screen identified the triarylmethane dye Crystal Violet as a promising OSD. 
Immunostaining indicated that it displays strong selectivity for Ab42 olgiomers in both mouse models of 
AD and AD patient tissues. We have since identified several other fluorescent dyes as promising 
candidates as OSDs. They will be evaluated for tissue staining, as well. 
Conclusions: Our kinetic screening assay has identified multiple promising small molecule dyes as 
oligomer-selective binding moiety for the potential development into PET probes. Development of 
olgiomer-selective PET imaging probes would be a critical step towards evaluating the role of amyloid 
oligomers to the etiology and progression of AD in patients. This work was supported, in part, by NIH 
grant 1R21AG077735.
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ELUCIDATION OF AMYLOID-BETA’S GAMBIT IN OLIGOMERIZATION. 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: ABETA AGGREGATION, PROTEIN MISFOLDING 

Adrien Schmid1, Martin Zwahlen1, Caroline Herron2, Bea Gil2 
1Arpeggio SA, Diagnostics & Therapeutics, Lausanne, Switzerland, 2University College of Dublin, UCD, 
School Of Biomolecular And Biomedical Science, Dublin, Ireland 

Aims: The modest therapeutic efficacy with some clinical antibodies as well as the ongoing, heated 
debate on viable, oligomeric amyloid-beta (Aβ) targets emphasizes the strong need for identifying specific 
Aβ «hotspots» for the improvement of next generation disease modifying-therapies for Alzheimer’s 
disease (AD). 
Methods: Targeted and quantitative mass spectrometry (MS), immuno-precipitation coupled with MS (IP-
MS), SDS-PAGE and immunoblotting. 
Results: Using advanced technologies in mass spectrometry, together with earlier developed antibody 
molecules against specific Aβ isoforms, we were able to shed light on an enigma associated with SDS-
PAGE stable, low molecular weight (LMW) as well as large Aβ assemblies. Here we provide strong 
analytical proof of detection of specific Aβ isoforms (target hotspots) present in Aβ oligomers. This finding 
allows for an unprecedented, selective targeting of oligomeric assemblies, irrespective of the oligomer 
morphology. We show that the early appearance of specific Aβ isoforms rapidly seed the formation of 
small (≤17kDa), neurotoxic oligomers, which eventually leads to the formation of SDS-PAGE stable 
complexes of larger Aβ entities (>50kDa). We applied targeted and quantitative MS approaches to 
elucidate the composition of these meta-stable core Aβ structures and provide, for the first-time, 
quantitative data on the composition of Aβ oligomers. 
Conclusions: We highlight here the strong need for identifying additional, molecular mechanisms 
associated with the early events of Aβ peptide aggregation during the long, insidious phase of AD. This in 
turn will allow the improvement of antibody-specific target engagement of early, pathological Aβ species 
present in the human AD brain and biofluids.
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MOLECULAR STRUCTURAL CHANGES IN BRAIN TISSUE OF AN ALZHEIMER’S MOUSE MODEL: 
IMPACT OF POSTMORTEM DELAY 
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Aims: Understanding structural changes in brain tissue is a crucial pursuit for a deeper comprehension of 
molecular mechanisms during Alzheimer's disease (AD). The bedrock of such explorations rests upon 
human brain tissues, often acquired after a postmortem interval that can significantly vary from hours to 
days. Strikingly, the conceivable impact of postmortem delay (PMD) on molecular structures, including 
amyloids, remains to be unraveled. This study thus presents a question: Could PMD exert an influence on 
molecular structures? To address this, we employed Fourier-transform infrared (FTIR) spectroscopy, a 
label-free and non-destructive approach. Using FTIR we investigated changes in secondary structures of 
proteins and lipids in a mouse brain model of AD collected at different PMD. 
Methods: Brains from 7-month-old APPNL-G-F mice model of AD were collected at distinct time intervals: 
(I) immediately after sacrifice, (II) 6 hours, and (III) 24 hours post-sacrifice at room temperature. The 
brains were carefully extracted from the skulls and then preserved in paraformaldehyde, without 
undergoing perfusion. Subsequently, these brains were sectioned (15-micrometers thickness), and 
specifically employed for FTIR experiments. 
Results: Our results indicate that PMD induces distinct modifications in the secondary structures of 
amyloid plaques and lipids. Specifically, we observed shifts in the characteristic beta-sheet structures of 
amyloid plaques, possibly contributing to changes in their aggregation patterns. Additionally, alterations in 
lipid composition and organization were detected, suggesting potential interactions between amyloid 
aggregates and lipid composition in the postmortem tissue of an animal model of AD. 
Conclusions: In conclusion, our study highlights the impact of PMD on the protein structures within the 
amyloid plaques and lipid structures. These insights point to the refinement of experimental protocols and 
data interpretation for structural studies based on postmortem tissues.
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NATURAL ABETA OLIGOMERS THAT DIFFUSE OUT OF AD BRAIN IMPAIR HIPPOCAMPAL 
SYNAPSES AND ARE QUANTIFIED BY AN IMPROVED OLIGOMER IMMUNOASSAY 
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Aims: Objective: The Abeta oligomer hypothesis is a corollary of the amyloid hypothesis of Alzheimer’s 
disease (AD) which posits that Abeta assemblies smaller and more diffusible than ~8 nm compacted 
amyloid plaque fibrils are principal bioactive forms of Abeta and contribute importantly to neurotoxicity 
and inflammation. Several forms of Abeta oligomers have been described or postulated, some of which 
are putatively soluble in aqueous fluids and others of which (often termed protofibrils) have been 
characterized as either soluble or particulate. 
Methods: Methods: We used gentle aqueous soaking of typical AD cortex for 30 min without 
homogenization to avoid breaking up plaques. The soaking extracts were characterized by 
immunochemical assays, electrophysiology, transmission electron microscopy, and an improved 
oligomer-preferring ELISA. 
Results: Results: Aqueous soaking extracts from AD cortex impaired synaptic plasticity (long-term 
potentiation) in both the Schaeffer collateral-CA1 pathway and the mossy fiber-CA3 pathway in wild-type 
mouse hippocampal slices. Immunodepletion of Abeta from the extract or simply co-incubating the extract 
with oligomer-preferring monoclonal antibodies (mAb) prevented this. High g-force ultracentrifugation 
(≥250,000g) of the aqueous extracts pelleted virtually all of the oligomeric Abeta signal as measured by 
an oligomer-preferring ELISA. Immunogold EM of the extracts demonstrated the presence of short, 
dispersed amyloid fibrils labeled by clinical mAbs, including lecanemab and donanemab. An improved, 
plate-based, oligomer-preferring ELISA (71A1 capture/3D6 detector) specifically quantified oAbeta in 
human and AD mouse brain extracts and human CSF and plasma. 
Conclusions: Conclusions: A substantial portion of Abeta oligomers diffuse readily from AD cortex, are 
particulate (fibrillar) by immuno-EM and ultracentrifugation, and impair two forms of hippocampal synaptic 
plasticity, but the latter functions are prevented by FDA-approved therapeutic antibodies that bind both 
diffusible and plaque-associated amyloid fibrils.
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TMP21 REGULATES BACE1 MATURATION AND AMYLOIDOGENESIS 
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Aims: Amyloid β protein (Aβ) is derived from amyloid precursor protein (APP) by β- and γ-secretase 
cleavages. BACE1, the β-secretase, cleaves APP at Asp-1 and Glu-11 site to release amyloidogenic C99 
and non-amyloidogenic C89, respectively. Transmembrane protein 21 (TMP21) is required for 
intracellular protein trafficking and maturation. This study aimed to examine the role of TMP21 in AD 
pathogenesis and its underlying mechanism. 
Methods: APP processing was analyzed by Western blot and Aβ level was measured by ELISA. Adeno-
associated virus and stereotactic injection were used to express or knockdown TMP21 gene. Behavioral 
tests were performed to examine the cognitive function of AD transgenic model mice. 
Results: TMP21 overexpression increases Aβ generation. Mechanistically, TMP21 overexpression 
restricts BACE1 maturation by binding to immature BACE1 and retaining it in the endoplasmic reticulum 
or lipid raft, and then shifts the BACE1 cleavage preference towards Asp-1 to increase amyloidogenic 
C99 and subsequent Aβ production. Abnormal TMP21 expression lead to accumulation of immature 
BACE1, increased Aβ secretion and neuritic plaque formation, and exacerbates cognitive dysfunction in 
AD mice. 
Conclusions: Our results demonstrate that TMP21 is a trafficking receptor regulating BACE1-mediated 
amyloidogenesis and dysregulation of its disorders contribute to AD pathogenesis through affecting 
BACE1 intracellular trafficking and maturation. Together, our findings reveal a novel mechanism of 
TMP21 in BACE1 maturation and APP processing, and highlight a close involvement of the lipid raft in AD 
pathogenesis.
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Aims: The small molecule GAL-201 has recently been characterized as a promising development 
candidate for oral treatment of AD (https://doi.org/10.3390/ijms23105794). It binds with high affinity 
(Ki=2.9 nM) to the misfolded form of monomeric amyloid beta and prevents the aggregation to the 
neurotoxic amyloid beta oligomers and protofibrils. These amyloid species have been validated by recent 
positive Phase 3 studies with antibody drugs, such as lecanemab as AD drug target. Prior to beginning 
clinical development, GAL-201 should also be investigated in an established transgenic (tg) model of AD 
for its neuroprotective and symptomatic potential. 
Methods: The tgArcSwe mouse model of AD has been chosen since it carries, besides the Swedish 
mutation (APPswe), the amyloid beta-associated Arctic mutation (ArcAb). Tg and wild type mice (12 
months) were tested for their cognitive performance in the water-cross maze after administration of 80 
mg/kg GAL-201 subcutaneously on the day before the experiment. 
Results: GAL-201 significantly improved the cognition in the mutants compared to placebo. The escape 
latency, which is the duration the animals need to perform the test, was clearly shorter since the 
transgenic mice showed a cognitive improvement when treated with GAL-201 (n=9-10 per group, 
p=0.06). In the accuracy experiment, the improvement of the GAL-201-treated transgenic mice was even 
more pronounced (n=9-10 per group, p=0.02). In addition, new in vitro data about the duration of the 
biological activity of GAL-201 will be presented. 
Conclusions: The available results of the animal study in the Arctic mutation AD model further 
strengthen the profile of GAL-201 as a promising development candidate for oral Alzheimer therapy. The 
next step is the initiation of the IND enabling program, before starting a classic Ph 1 SAD/MAD study.
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Aims: Accumulation of amyloid β (Aβ) in the brain is a neuropathological hallmark of Alzheimer’s disease 
(AD). Recently approved Aβ-directed antibodies, including aducanumab, have demonstrated modest 
efficacy in AD, which may potentially be explained by poor blood-brain barrier (BBB) penetration. 
Transferrin receptor (TfR) mediated enhanced brain delivery of monoclonal antibodies across the BBB is 
a promising concept in drug development for CNS disorders. Using sheet fluorescence microscopy 
(LSFM) coupled with deep learning computational analysis, the present study aimed to visualize, map 
and quantify compound distribution and amyloid plaque load following long-term therapy with a BBB 
shuttle-enhanced Aβ-directed antibody in a mouse model of AD 
Methods: APP/PS1 transgenic mice (32 ± 3 weeks of age, n=6-10 per group) were treated with an 
aducanumab biosimilar (AduBS, 10 or 50 nmol/kg), aducanumab biosimilar fused with a mTfR binder as 
BBB-shuttle (AduBS-BBB, 10 nmol/kg), control hIgG (Contr, 50 nmol/kg), or saline for 12 weeks. Whole-
brains were stained with an antibody against hIgG (compound labelling) and hAβ (plaque labelling), 
respectively, cleared and scanned on a LSFM. A deep-learning image analysis algorithm was developed 
and validated for automated whole-brain visualization, segmentation, anatomical mapping and 
quantification of compound distribution and Aβ plaques at micrometre resolution using a custom mouse 
brain atlas. 
Results: Both Aβ-directed antibodies, but not control hIgG, accumulated in brain areas with high Aβ 
plaque load, notably in cortical layers. Compared to AduBS, similar brain distribution pattern, compound 
fluorescent signal and Abeta plaque clearing efficacy was achieved using a five times lower dose of 
AduBS-BBB. 
Conclusions: AduBS-BBB shows enhanced CNS accessibility and significant plaque-clearing efficacy, 
supporting the applicability of the TfR-shuttle concept to improve BBB penetrance of therapeutic 
antibodies in AD and other neurodegenerative diseases.
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Aims: Genetic studies have implicated CLU in the pathogenesis of Alzheimer’s disease (AD). CLU is 
implicated in heterogeneous biological processes, but the precise molecular mechanisms by which CLU 
alters disease risk remain unclear. We aimed to interrogate the cell autonomous and non-autonomous 
consequences of CLU loss-of-function. 
Methods: CRISPR/Cas9 editing was employed to generate CLU iPSC isogenic sets of lines (WT, HET, 
and KO). After differentiating these lines to neurons and astrocytes, we performed unbiased proteomic 
profiling to identify candidate cell-type specific mechanisms impacted by CLU loss. Top findings were 
validated using a combination of methods, including western blotting, ELISA measurements, and qPCR. 
Finally, astrocyte-neuron-microglia co-cultures were used to elucidate how astrocyte-derived CLU 
influences the homeostasis of other cell types. 
Results: Based on our proteomics screen, we focused on an intriguing finding that the loss of CLU 
induces an inflammatory response in astrocytes in the absence of other AD-relevant stressors. This 
resulted in the upregulation of IL-6 and C3. We determined that NfkB signaling is strongly upregulated in 
CLU KO astrocytes. Activating NfkB signaling in astrocytes increases CLU expression, suggesting a 
compensatory feedback loop. Using microglia-astrocyte-neuron co-cultures, we found that astrocytic CLU 
affects neuronal synaptic vesicle release 
Conclusions: Taken together, our data provide a mechanistic link between CLU expression in astrocytes 
and NfkB signaling, both of which are strongly implicated in AD pathogenesis. In AD, there is significant 
degeneration of neurons and microglial overactivation, and our unique experimental approach allows us 
to capture whether and how the loss of CLU in human astrocytes contributes to pathological changes in 
other brain cell types.
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Aims: The molecular factors connecting epidemiologically established systemic risk factors such as 
subchronic inflammation, obesity, diabetes and others to sporadic Alzheimer’s disease (AD) are 
unknown. Eventually, these risk factors converge on trigger proteins upstream of the amyloid beta 
cascade and tau phosphorylation. 
Methods: We used small molecule compounds inhibiting cellular host factors necessary for herpes virus 
replication as a discovery tool to identify such molecular interfaces upstream of AD cellular pathology. 
The target of the lead compound was identified via drug affinity chromatography. Validation was done in 
cellular and animal models of AD-like pathology. 
Results: Our lead compound inhibited the conversion of macrophage migration inhibitory factor (MIF) to 
the oxidized conformer (oxMIF) in the presence or absence of herpes virus infection. This led to 
decreased downstream Akt and GSK signaling, as well as decreased tau phosphorylation and 
aggregation in vitro and in vivo in the tgTau58/2 model. Novel monoclonal antibodies specific to oxMIF 
enabled improved characterization of its induction and conformational conversion. 
Conclusions: oxMIF is a powerful molecular target in the pharmacotherapy of sporadic AD and 
apparently a converging point of external systemic factors triggering or accelerating AD-like 
neuropathology. Its inhibition is a highly promising avenue for sporadic AD pharmacotherapy.
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Aims: The role of transactive response DNA binding protein-43 (TDP-43), immune response, and 
mitochondrial damage in the pathogenesis of Alzheimer’s disease (AD) is under investigation. TDP-43 
has been studied in amyotrophic lateral sclerosis (ALS) and frontotemporal lobar degeneration with 
ubiquitin-positive inclusions, but several data support its role in AD. Neurofilament light chain (NfL) is a 
well-established biomarker of neuroaxonal injury in neurodegenerative diseases. Growth differentiation 
factor-15 (GDF-15) represents a validated marker for mitochondrial dysfunction and has interesting 
associations with disability in AD. The aim of this study is to assess the CSF concentrations of NfL, 
GFAP, GDF-15, TDP-43, and 13 different cytokines in a cohort of AD patients, and to explore their 
association with clinical disability and pathological burden. 
Methods: We used the commercially available immunoassay kits for NfL, GFAP, and TDP-43 run on the 
ultrasensitive SR-X Biomarker Detection System (Quanterix). Concentrations of selected cytokines were 
determined by multiplex bead-based flow cytometry assay (LEGENDplex, Biolegend, San Diego, CA). 
GDF-15 concentrations were assessed using Abcam's GDF-15 Human ELISA kit. 
Results: 58 patients were enrolled in this study. Patient median age (IQR) was 75 years (71.75-78.25) 
and 35% were males. The median MMSE score (IQR) was 24 (21.15-26). MMSE was correlated with 
beta-amyloid CSF concentration (R 0.44;p<0.001), with GDF-15 CSF concentration (R =0.44;p<0.001), 
with IL-17A (R=0.37;p=0.006). TDP-43 CSF concentration correlated with IL-1beta (R=-0.32;p=0.015), 
with IL-6 (R=-0,27;p=0.041) and with IL-12p70 (R=-0.27;p=0.042). GDF-15 CSF concentration was also 
inversely correlated with beta-amyloid CSF concentration (R=-0.47;p<0.001). CSF NfL concentration was 
correlated with age (R=0.28;p=0.032), IP-10 (R=0.27;p=0.04), IL-1beta (R=0.27;p=0.041), TNF-alpha 
(R=0.29;p=0.02), IL-6 (R=0.35;p=0.007) and IL-8 (R=0.28;p=0.036). 
Conclusions: The findings of this study, support the notion of a link between neuroinflammation, 
neurodegeneration, and mitochondrial dysfunction in the pathogenesis of cognitive decline in AD.
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Aims: The relationship between neuroinflammation and sleep in cognitively unimpaired individuals has 
been scarcely studied. We aimed to explore the relationship between markers of neuroinflammation in 
cerebrospinal fluid (CSF) and plasma and sleep quantitative measures. 
Methods: A total of 55 CU without sleep disorders underwent a nocturnal polysomnography (PSG) 
followed by morning blood collection. Additionally, 51 participants also underwent morning lumbar 
puncture to collect CSF. We assessed the concentrations of Glial Fibrillary Acidic Protein in CSF 
(CSFGFAP), in plasma (pGFAP), CSFYKL40 and plasma neurofilament (pNfL) for associations with 
PSG-derived quantitative sleep parameters using Spearman tests. Sleep parameters included total sleep 
time (TST), NREM (N1, N2, N3) and REM duration (MIN) and percentage (P), as well as total arousal 
events. Considering the influence of age and sex on biomarker concentrations, we also conducted 
analyses adjusted for these factors using linear regression models. 
Results: Demographic, clinical and biomarker data are summarized in Table1. The mean age was 56 
(13) years, with 32% being male. CSFGFAP showed significant negative correlation with TST, N2 
duration; REM sleep duration, and percentage (all p<0.05). Similarly, CSFYKL40 positively correlated 
with N1 duration and percentage, and negatively correlated with N3 duration, percentage, and total 
arousal events (all p<0.05) (Figure 1.A). After adjusting for age and sex, we continued to observe 
negative correlation between CSFGFAP and TST, REM sleep (p<0.05), as well as between CSFYKL40, 
N3 sleep and total arousal events (p<0.05). Additionally, pNfL displayed an inverse correlation with N1 
duration and percentage (both p<0.05) (Figure 1B). 



 

 



 
Conclusions: In CU individuals, the duration and quality of sleep associated with concentration of 
neuroinflammation and axonal damage biomarkers. This association is more pronounced in CSF 
neuroinflammation biomarkers. The nature and impact of these associations deserves further 
investigation.
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Aims: Background: Alzheimer's disease (AD) is a complex and age-dependent neurodegenerative 
disorder that results in dementia, causing cognitive impairment and memory decline. The pathology and 
etiology of this disease are quite complicated. Amyloid beta (1-42) is known to play a central role in the 
disease by forming fibrils. Plaque refers to the loose tangle of fibers deposited outside neurons. Many 
CSF and blood proteins interact with Aβ and plaques through the blood-brain barrier. An interactive 
analysis of their functions is necessary to describe the disease status. Objective: To identify the blood 
and CSF protein interactions specific to oligomer Aβ. 
Methods: Aβ peptide monomer and oligomer forms were separated using gel-filtration chromatography. 
These were allowed to pull-down separately with blood serum and CSF proteins from Wister albino rat 
using affinity chromatography in proteins native form. Interacting proteins were digested in-gel and in-
solution by trypsin and identified using Mass spectrometry. Gene ontology and pathway analysis were 
performed for classification and interactions of proteins with respect to AD pathways. 
Results: 

The results of the pathway analysis indicate that the complement pathway has an essential role to play in 
AD, depicted in below images. 
Conclusions: The circulatory proteins play a crucial role in the transport and clearance of Aβ, which can 
trigger inflammation pathways and apoptosis pathways.
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Aims: Objectives: This study aimed to investigate M1 melanopsin ganglion cell degeneration in the 3xTg 
mouse retina using specific melanopsin antibodies and morphological analysis. With circadian rhythm 
disruption observed in Alzheimer's disease (AD), our objectives were to test if melanopsin ganglion cell-
related cellular changes, which are known to contribute to sleep disorders and circadian dysfunction, 
occurs in this mouse model of AD. 
Methods: Methods: We examined M1 melanopsin ganglion cell degeneration in 3xTg mouse retinas 
using specific antibodies and a morphological analysis of wholemount retinas. Analysis focused on 
quantifying cell loss, and dendritic morphology. A range of ages of 6- to 12-month-old were studied to 
establish the temporal progression of degeneration. 
Results: Results: Immunohistochemistry revealed progressive melanopsin ganglion cell degeneration in 
3xTg mice. Morphological analysis demonstrated significant cell loss, and dendritic retraction. Notably, 
the degenerative process was more pronounced with increasing age, suggesting an age-dependent 
pattern. 
Conclusions: Conclusions: Our study shows a degeneration of M1 melanopsin ganglion cells in the 
3xTg mouse retinas, suggesting a link between circadian rhythm disruption and AD. The observed 
morphological changes underscore the connection between retinal degeneration and the circadian rhythm 
disturbances and sleep disorders seen in AD. Understanding the cellular basis of these changes may 
guide future therapeutic strategies aimed at mitigating circadian rhythm dysfunction and sleep 
disturbances associated with AD.
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Aims: Cognitive dysfunction and dementia are critical symptoms in Lewy Body dementias (LBD). 
Specifically, alpha-synuclein (αSyn) accumulation in the hippocampus leading to synaptic dysfunction 
was linked to cognitive deficits in LBD. Here, we investigated the cellular and molecular impact of αSyn 
on hippocampal neurons by focusing on cofilin pathology and dendritic spine impairment, aiming at 
defining a novel therapeutic target for synaptic and cognitive deficits in LBD. 
Methods: Cofilin pathology and the underlying molecular mechanisms were assessed in vitro by 
analyzing hippocampal neurons either overexpressing αSyn or subjected to the exogenous addition of 
αSyn pre-formed fibrils (PFFs). We have validated our findings in a mouse model of human αSyn 
neuronal overexpression, the Thy1αSyn mice, in an additional one of brain injection of αSyn PFFs, and in 
post-mortem brain samples from LBD patients. 
Results: We observed that either αSyn overexpression or αSyn PFFs treatment triggered the formation 
of cofilin-actin rods, synapse disruptors, in cultured hippocampal neurons and in the hippocampus of 
synucleinopathy mouse models and of LBD patients. In vivo, cofilin pathology was present concomitantly 
with synaptic impairment and cognitive dysfunction. Rods generation prompted by αSyn involved the co-
action of the cellular prion protein (PrPC) and the chemokine receptor 5 (CCR5). Importantly, we showed 
that CCR5 inhibition, with a clinically relevant peptide antagonist, reverts dendritic spine impairment 
promoted by αSyn. 
Conclusions: Our findings show that αSyn disrupts hippocampal synaptic structure by inducing the 
formation of cofilin-actin rods via PrPC and CCR5. Importantly, we identify CCR5 as a novel therapeutic 
target to prevent synaptic impairment and cognitive dysfunction in LBD.
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Aims: Astrocytes and microglia have been demonstrated to independently engulf synapses in 
Alzheimer’s disease (AD), employing various mechanisms. However, whether they communicate with 
each other and jointly modulate synapses is less well defined. Endozepine diazepam binding inhibitor 
(DBI) is primarily produced and released by astrocytes and prominently binds to microglia which is pivotal 
in engulfing synapses. Here, we aimed to investigate whether the synaptic loss in AD is dependent on 
DBI-mediated astrocyte-microglia communication. 
Methods: Synaptic plasticity of eGFP-labeled apical dendrites in APPswe/PS1dE9 mice are monitored 
using longitudinal 2-photon in vivo imaging. DBI expression is acquired and analyzed using super-
resolution confocal microscopy coupled with 3D reconstruction. Furthermore, spatial transcriptomic and 
single-cell RNA sequencing are employed to determine the astrocytic subpopulations based on their 
relative locations to plaques. Besides animal models, we assessed alterations of plaque-surrounding 
astrocytes and microglia in human postmortem brain tissues from patients with AD. 
Results: We observed a gradually decreased synaptic density in APPswe/PS1dE9 mice around amyloid 
plaques, coupled with heightened astrocytic DBI as well as their transmission into microglia. Moreover, 
microglia in APPswe/PS1dE9 mice show promoted synaptic engulfment. These effects were mitigated by 
interfering with DBI signaling using shRNA or genetic depletion. Similar to APPswe/PS1dE9 mice, we 
observed elevated astrocytic DBI and microglial synaptic engulfment in postmortem brain tissues from AD 
patients, compared to healthy controls. 
Conclusions: These results collectively reveal that the astrocyte-microglia communication is 
dysregulated in AD via aberrantly activated DBI signaling, leading to excessive synaptic loss that can be 
ameliorated by DBI suppression. Our finding supports endozepine DBI as a potential therapeutic target 
for rescuing AD-related synaptic loss, and glial communication as an intriguing aspect for developing new 
strategies for treating neurodegenerative diseases.
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Aims: The synapses are the computational unit of neural circuits. Reduction of synaptic numbers and 
decline of synaptic functions, which occur early in Alzheimer’s disease and Parkinson’s disease, are 
closely correlated with and may be a key underlying mechanism of the decline of brain function. 
Methods: Work from our lab showed that the planar cell polarity (PCP) signaling pathway plays an 
essential and direct role in glutamatergic synapses formation in development and glutamatergic synapse 
maintenance in adulthood (Thakar et al., 2017) (Zou, 2020) (Ban et al., 2021) (Feng et al., 2021). The 
PCP proteins are localized in the developing and adult synapses and interact with synaptic scaffold 
proteins and glutamate receptors and are responsible for the formation and stability of the vast majority of 
glutamatergic synapses in the brain. 
Results: Our lab found that planar cell polarity is the key signaling mechanism for synapse maintenance 
and the direct target for amyloid β induced synapse degeneration (Feng et al., 2021). Oligomeric Aβ binds 
to Celsr3 and weakens the interaction between Celsr3 and Frizzled3 and assists Vangl2 in disassembling 
synapses. A regulator of PCP signaling, Ryk, is also required for Aβ-induced synapse loss functioning 
together with Vangl2. In the 5XFAD mouse model of Alzheimer’s disease, Ryk conditional knockout in 
neurons or intracerebroventricular infusion of a function-blocking monoclonal Ryk antibody protected 
synapses and preserved cognitive function (Feng et al., 2021). 
Conclusions: Therefore, the PCP pathway has emerged as a key regulatory mechanism for synapse 
degeneration and provides novel target to understand and intervene with neurodegeneration. I will 
present new progress in understanding how oligomeric Aβ and phosphorylated tau lead to glutamatergic 
synapse degeneration.
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Aims: Blood biomarkers related to neurodegeneration have shown association with cognitive decline and 
brain atrophy. Recently, the detection of synaptic pathology in blood may offer additional value to a blood-
based relationship of neurodegeneration. In this study, we investigated the additional value of blood 
SNAP25 to blood GFAP and NfL. 
Methods: We examined 110 participants (54 AD and 56 healthy controls) from the Swedish BioFINDER 
pilot study. The mean age of patients was 75.9 years (7.1 SD) and there was an even distribution of sex. 
We examined group differences by the Wilcoxon rank sum test and associations between the blood 
markers and MRI and MMSE were determined by linear regression, adjusting for age and sex, and in 
combination with each other. GFAP and NFL were measured by commercial Simoa assays 4-Plex E kit 
and SNAP25 with a prototype Simoa assay, developed from a previously validated in-house CSF assay. 
Results: All blood biomarkers were significantly increased in patients with AD as compared to controls. 
These three biomarkers significantly correlated with each other (R=0.42-0.56; p=<0.001). SNAP-25 and 
GFAP associated with cortical thickness (β=-0.05, p=0.009; β=-0.09, p=<0.001) but not NFL. The 
biomarkers associated with MMSE (SNAP-25 β=-6.69, p=0.001; GFAP β=-2.46, p=<0.001; NFL β=-
1.52, p=0.007). Only GFAP associated with cortical thickness and MMSE in the AD group alone (β=-
0.08, p=0.002; β=-1.99, p=<0.015). GFAP is the only marker contributing to the model when combining 
the markers to predict cortical atrophy and MMSE. 
Conclusions: In this pilot study, blood SNAP25, NfL, and GFAP were significantly associated with 
cognition and brain atrophy. Yet only GFAP was associated with these measures in the symptomatic 
group. In a multivariate model, SNAP25 did not add additional value in the association of blood 
biomarkers and neurodegeneration.
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Aims: Emerging evidence substantiates the effects of exercise in ameliorating cognitive impairment in 
Alzheimer's disease (AD). However, the precise mechanisms engendered by exercise in AD remain 
elusive. Microglia play a central role in AD-associated dementia via eliminating synapses. Here we aim to 
investigate whether and how long-term voluntary exercise affects microglial synaptic engulfment in the 
AD context. 
Methods: We utilized three-month-old APPswe/PS1dE9 (ΔE9) mice that emulate the amyloid plaque 
profile of AD and housed them individually with either operational or blocked running wheels. After three 
months of voluntary exercise, the brains from both cohorts were harvested. We conducted multiplex 
immunostaining, super-resolution microscopy, and 3D-reconstruction-based analysis to measure the 
engulfed synaptic materials spatially localized in microglial lysosomes. 
Results: We ascertained that exercise reduces microglial lysosomal content (CD68) and their 
phagocytosis of synaptic materials (PSD95). With this altered functionality, we uncovered a notable 
elevation in microglial α7 nicotinic acetylcholine receptors (nAchRα7) – the principal microglial 
acetylcholine receptors, generally reduces in the AD context – following long-term exercise in ΔE9 mice. 
Furthermore, under the stimulation of ΔE9 mice brain extraction, we observed that primary microglia 
exposed to acetylcholine chloride revealed heightened nAchRα7 expression and significantly reduced 
synaptosomes phagocytosis, both of which were blocked by a nAchRα7 antagonist – methyllycaconitine 
citrate. 
Conclusions: In summary, our results furnish evidence that long-term exercise mitigates excessive 
microglial phagocytosis of synaptic materials through nAchRα7 modulation, providing a prospective 
therapeutic target for the modification of AD pathophysiology.
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Aims: Alzheimer’s disease is characterized by amyloid beta accumulation, leading to synaptic 
dysfunction. Although oligomeric amyloid beta is implicated in synaptic impairment and 
neurodegeneration, the underlying mechanisms remain a topic of debate. Our current research project 
focuses on elucidating the specific effects of amyloid beta on glutamate exocytosis in induced pluripotent 
stem cell (iPSC)-derived cortical neurons. 
Methods: Mature human iPSC-derived neurons were exposed to either 100 nM recombinant monomeric 
amyloid beta or a combination of 100 nM monomers and 1 nM mature amyloid fibrils for 10 minutes to 
promote the formation of oligomeric species. To assess synaptotoxicity at the neurites, we employed 
ultrafast amperometric glutamate biosensors. Exocytotic release of glutamate from discrete synaptic 
vesicles at the neurites was stimulated by the application of a high-concentration potassium chloride 
solution. Glutamate release was then recorded electrochemically with a high sampling rate of 100 kHz in 
both treated and non-treated neurons. 
Results: In this ongoing project, our observations to date indicate that a brief 10-minute incubation of 
iPSC-derived neurons with a solution containing 100 nM amyloid beta monomers and 1 nM mature fibrils 
led to a dramatic reduction in glutamate exocytosis. Conversely, incubation with 100 nM amyloid beta 
monomers alone for 10 minutes did not result in impaired glutamate release. However, a 1-hour 
incubation with the same solution resulted in a noticeable reduction in glutamate exocytosis. 
Conclusions: Preliminary data suggests that iPSC-derived neurons are highly sensitive to the 
synaptotoxic effects of amyloid beta aggregates. Even a brief exposure time can affect glutamate release, 
as evidenced by electrochemical detection.
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Aims: Aim of the study was to evaluate the correlation between subtle inflammatory alterations and 
synaptic dysfunction in Alzheimer’s disease. 
Methods: : sixty AD patients and 20 age-matched controls underwent CSF analyses for neurogranin, 
Tau, P-tau and Abeta amyloid, NfL, GFAP, and inflammatory markers as well as an extensive cognitive, 
behavioral and motor assessment. Correlations between CSF biomarkers were evaluated using partial 
correlation adjusted for the effect of age, sex and disease duration. 
Results: AD patients exhibited higher levels of neurogranin and inflammatory CSF markers compared to 
controls. Neurogranin showed a strong correlation with inflammatory markers in CSF, independently from 
the relationship with neuronal and amyloid related. 
Conclusions: this study suggested a shared mechanism linking synaptic dysfunction and subtle 
inflammatory alterations in early Alzheimer disease that need to be confirmed in on going longitudinal 
studies.
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Aims: Synaptonuclear messengers translate synaptic signaling into changes in gene transcription, thus 
modulating long-term functional modifications of the synapto-dendritic input. Alterations of such proteins 
lead to synaptic failure, suggesting a contribution to synaptopathies such as Alzheimer’s Disease (AD). 
During AD early stages, the amyloid-β peptide (Aβ) oligomers trigger the disruption of mechanisms of 
neuronal plasticity, eventually resulting in synapse loss and in cognitive deficits. In this frame, the 
synaptonuclear messenger RING Finger Protein 10 (RNF10) operates as a mobile hub that docks NMDA 
receptor-derived signalosomes to nuclear target sites, regulating genes involved in spine morphology and 
AD pathogenesis. We aimed at investigating potential involvement in AD-synaptic dysfunction. 
Methods: We used several imaging and biochemical approaches to investigate RNF10 pathway in AD in 
vitro and in vivo models. 
Results: RNF10 expression and localization are altered in the hippocampus but not in the cortex of AD 
patients. To investigate the RNF10-triggered neuronal pathways in AD, we exposed primary hippocampal 
cultures to Aβ oligomers. Aβ triggers a calcium-dependent NMDA receptor-induced RNF10 nuclear 
translocation. RNASeq data show that RNF10 silencing prevents the Aβ oligomers-driven changes in the 
expression of genes implicated in mitochondrial function and synaptic plasticity, such as neurogranin. In 
the hippocampus of APP/PS1 mice we detected an upregulation of RNF10 signaling in the initial stages 
of the pathology. The RNF10 downregulation in the hippocampus of APP/PS1 mice before the onset of 
the pathology can upregulate the levels of neurogranin and ATP synthase in mitochondria and, thereby, 
restores cognitive function. 
Conclusions: Our findings suggest that RNF10 can play a key role in translating Aβ-induced signaling 
into synaptic and mitochondrial dysfunction, thus contributing to AD cognitive deficits.
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Aims: Src-kinase plays an important role in neurogenesis, metabolism and receptor sensitivity. This work 
is aimed at investigation of the putative role of beta-amyloid in Src-kinase hyperactivation in Alzheimer’s 
disease and characterisation of their interaction with Na,K-ATPase that mediates this process. 
Methods: Src-kinase autophosphorylation was performed in vitro. The autophosphorylated Src-kinase 
levels were measured as phospho-Y416 Src/Src Western blot signals ratio. The dissociation constants 
were measured with the Microscale Thermophoresis using His-tag labeling. The full-length Src-kinase 
conformations were obtained with REHTMD using GROMACS software. Open source servers were used 
for global docking. The results were analyzed with QASDOM server. 
Results: We have shown for the first time that beta-amyloid acts as a specific ligand of Na,K-ATPase, 
triggering the activating autophosphorylation of Src-kinase bound to Na,K-
ATPase. 

 Fig.1. The presumptive scheme of Src-kinase activation by beta-amyloid (Petrushanko et al., Cells, 
2022). By now we have looked further into Src:Na,K-ATPase interaction. The similarity of dissociation 
constants obtained for dephosphorylated Src:Na,K-ATPase complex and for autophosphorylated 
Src:Na,K-ATPase revealed that interaction between Src SH2-domain and Na,K-ATPase is essential for 
the whole complex stability. Semi-stable conformations of full-length Src-kinase including N-terminal 
domain were obtained and consequently used in global docking with Na,K-ATPase structure. The 
comparison between predicted interaction interfaces of Na,K-ATPase with full-length Src-kinase 
structures and structures of crystalline Src-kinase without N-terminal domain demonstrates the crucial 
role of Src-kinase N-terminus in its interaction to Na,K-ATPase. 
Conclusions: The neurotoxic effects of beta-amyloid in Alzheimer’s disease may be associated with the 
long-term activation of Src-kinase through Na,K-ATPase:beta-amyloid interaction, thus making the 



 
complex the potential therapeutic target. To impair its stability, the competitive inhibitors to the SH2- or N-
terminal domain of Src-kinase can be developed. This research was funded by Russian Science 
Foundation (Grant#19-74-30007).
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Aims: In this study, we investigated the impact of amyloid burden on astrocyte calcium signaling and 
stimulation-evoked vasoactivity in fully awake mice to characterize direct associations between 
stimulation-evoked neurovascular coupling and endfoot calcium signals. 
Methods: 5XFAD and littermate control mice were aged to 6 months before they were injected with 
AAV2/5-Gfa104-jGCaMP8f into barrel cortex followed by cranial window installation. Fully awake mice 
were imaged 3 weeks later using two-photon microscopy. Cerebral architecture in barrel cortex was 
illuminated using 500kD rhodamine dextran. Functional hyperemia was assessed during timed air puff 
stimulation of the contralateral whiskers. Calcium signals were recorded from reactive astrocytes before, 
during, and after whisker stimulation. Transients were analyzed by change in fluorescence ΔF/F over 
different cellular compartments by custom Matlab algorithms. Using a modeling algorithm, vascular tone 
in response to stimulation was measured, along with attached endfoot calcium levels. 
Results: Astrocytes from 5XFAD mice showed a significant reduction in endfoot calcium signaling 
amplitudes and delayed rise time compared to wild type controls. Signaling properties such as amplitude, 
kinetics, and connectivity within networks were also characterized between the 5XFAD and control mice. 
Astrocyte calcium signaling was initiated after the onset of neurovascular coupling, and 5XFAD mice 
exhibited a significant increase in latency between neurovascular tone changes, and peak endfoot 
calcium transience. 
Conclusions: Astrocytes from 5XFAD mice showed a significant reduction in endfoot calcium signaling 
amplitudes and rise time compared to wild type controls. Signaling properties such as amplitude, kinetics, 
and connectivity within networks were also characterized between the 5XFAD and control mice. Astrocyte 
calcium signaling was initiated after the onset of neurovascular coupling, and 5XFAD mice exhibited a 
significant increase in latency between neurovascular tone changes, and peak endfoot calcium 
transience.
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Aims: APOE4 genotype is the most important genetic risk factor for developing AD. Accumulating 
evidence suggests that ApoE4 affects the endosomal system; however, our understanding how ApoE4 
affects the endolysosomal pathway in neurons is incomplete. We aim to explore how ApoE isoforms 
affect the endolysosomal system in primary mouse neurons and if it changes with time in culture 
(modelling ageing) and prolonged neuronal activity. 
Methods: To study cellular changes in neurons, we use primary hippocampal/cortical brain cultures, 
harvested from ApoE KO mice and ApoE3 or ApoE4 targeted replacement mice. We analyse the neurons 
after 18 and 25 days in vitro (DIV18 and DIV25). To explore how ApoE isoforms adapt to elevated activity 
DIV18 primary cultures are treated for 48 h with bicuculline. 
Results: We found that mature (DIV18) ApoE4 neurons present less prominent early endosomes in distal 
dendrites compared to ApoE3. With time in culture early endosomes seem to accumulate in distal 
dendrites of both ApoE4 and ApoE KO neurons. Regions with high default network activity are vulnerable 
to AD pathology. By treating the culture with bicuculline for 48 h we increase neuronal excitability, and we 
hypothesized that the endosomal system is affected differently between the ApoE isoforms. Preliminary 
data show that 48 h of bicuculline reduces the number of early endosomes in the cell soma in ApoE4 
neurons compared to its baseline (untreated control). In contrast, ApoE3 and ApoE KO neurons have 
either increased, or similar numbers of early endosomes as their baseline. 
Conclusions: The endolysosomal pathway is a highly dynamic and important system for neurons, and is 
increasingly linked to AD. Our preliminary findings point toward ApoE4 initially altering early endosomal 
dynamics in neurons. These alterations change depending on the cellular context.
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Aims: The Locus coeruleus (LC), a small nucleus in the brainstem, is of special interest in the context of 
neurodegeneration such as in Alzheimer’s disease (AD), where it is one of the first regions to show 
hyperphosphorylated ‘pretangle’ tau. Mitochondria have been proposed to be linked to this pathology due 
to the bioenergetic needs of the tonically active LC neurons with their extensive unmyelinated axonal 
projections. In this work mice expressing GFP in the outer mitochondrial membrane confined to LC 
neurons in a Cre-dependent manner are utilized to study the dynamics of these organelles in vivo in a 
model of tauopathy. 
Methods: The study of mitochondria is often restricted to immunohisto- or cytochemical analysis, limiting 
conclusions about temporal aspects. Here we present a novel in vivo two-photon imaging method utilizing 
acousto-optics to study mitochondrial dynamics. Mice with region specific mitochondrial GFP expression 
were stereotactically injected with Cre-dependent AAVs carrying either human Tau-P301S-mKate2 or 
mKate2 and chronically imaged at four, five and six months of age. 
Results: Moving mitochondria were successfully imaged and analysed, showing a significant reduction in 
mitochondrial transport in the tauopathy model. This reduction increased over the three recorded 
timepoints, while average velocity remained constant in controls. Importantly, decreased mitochondrial 
velocity correlated with a progressive loss of axonal projections in the cortex. 
Conclusions: The presence of a significant number of moving mitochondria in adult mammals has been 
discussed controversially. Here we show not only the abundance of mitochondrial dynamics post 
neonatal stages, but also the importance of further in vivo studies of mitochondria in tauopathies and 
other diseases. For the first time, to our knowledge, we correlate mitochondrial dysfunction with the 
“dying-back” hypothesis in the LC in vivo.
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Aims: Over 90% of Alzheimer patients manifest cerebral amyloid angiopathy (CAA), condition that deeply 
affects brain function by oxidative stress production, vascular cell death, blood brain barrier disruption 
and, frequently, cerebral hemorrhage. The extent of vascular compromise is exacerbated by the presence 
of genetic variants, particularly those located at positions 21-23 of amyloid beta. Among them, the E22Q 
Dutch mutation is associated with early onset very aggressive CAA, and cerebral hemorrhages. Studies 
from our and other groups indicated mitochondria-mediated pathways dysregulation as a contributing 
factor to the pathogenesis of CAA. As key providers of brain energy demands, mitochondria are the major 
consumers of oxygen and the most important generators of reactive oxygen species (ROS). In the current 
work, we aimed to provide insight into the amyloid beta compromised molecular pathways in 
microvascular endothelial cells and identify potential new targets for therapeutic intervention. 
Methods: Human brain microvascular endothelial cells were challenged with well-defined oligomeric 
assemblies of both wild type amyloid beta 1-42 and E22Q variant. Using immunofluorescence microscopy 
and biochemical assays, we evaluated ROS formation and concomitant production of lipid and protein 
oxidation derivatives. 
Results: Our findings demonstrate the formation of oligomeric assemblies of both amyloid beta peptides 
and induction of dose-dependent ROS formation that, in turn, causes lipid peroxidation and generation of 
protein carbonylation derivatives. Treatment with antioxidants and activators of Nrf2, a central regulator of 
the antioxidative response, significantly attenuated ROS production and concomitant ROS-induced 
damage. 
Conclusions: Our data highlights the detrimental role of amyloid beta oligomeric assemblies for 
microvascular endothelial cells suggesting that modulation of oxidative stress is a complementary 
therapeutic strategy with the potential to preserve the neurovascular unit integrity.
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Aims: Alzheimer’s Disease (AD), the most common form of dementia, is a growing global health concern 
with unmet clinical therapeutics to date. Apoptosis is one of the mainstream mechanisms driving neuronal 
death. The Hippo signaling pathway has recently emerged as a key pathway influencing cell survival, 
proliferation, and apoptotic-related pathophysiological conditions. Previous studies have highlighted the 
contributions of a hyper-activated Hippo signaling pathway in executing cellular death in various 
neurodegenerative disorders, including AD. However, it remains unknown whether suppressing the Hippo 
pathway can rescue neuronal death in AD and its possible mechanism. In this study, we investigated the 
beneficial role of the novel Hippo signaling inhibitor, Xmu-mp-1, in a cellular AD model. 
Methods: Human neuroblastoma cell line SH-SY5Y was cultured and differentiated into mature neuronal 
types. Streptozotocin (STZ) treatment induced AD-like features via cellular metabolic changes. For Hippo 
signaling inhibition in the cells, a pharmacological antagonist, Xmu-mp-1, was used. Cell viability assay, 
immunocytochemistry, live/dead assay, DCF-DA assay, JC-1 assay, MitoSOX, and MitoTracker staining 
were performed to evaluate the potential of Xmu-mp-1 in rescuing the toxic effects of STZ treatment. 
Results: Xmu-mp-1 protects the cells from cytotoxicity induced by STZ treatment. As evident in the 
live/dead assay, pre-treatment of differentiated SH-SY5Y cells with Xmu-mp-1 at a dose of 2μM reduced 
STZ-induced apoptosis. In addition, pre-treatment with Xmu-mp-1 also reduced oxidative stress, 
mitochondrial depolarization, and associated mitochondrial dysfunction triggered by STZ administration. 
Conclusions: Xmu-mp-1 exhibits a neuroprotective role against AD as it improves the reduction in cell 
viability induced by STZ. Further mechanistic investigations into the neuroprotective role of Xmu-mp-1 
revealed that Xmu-mp-1 exhibits neuronal protection by alleviating mitochondrial dysfunction. Future 
studies are needed to understand the therapeutic potential of Hippo signaling inhibition against AD in 
detail.
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Aims: Alzheimer's disease (AD) is a neurodegenerative disorder characterized by the accumulation of 
extracellular amyloid beta (Abeta) plaques, intracellular neurofibrillary tangles and neuroinflammation, 
resulting in neuronal and synaptic loss. Mitochondrial dysfunction has been described as an early feature 
of AD. However, the precise mechanisms regarding its role in AD progression remain unclear. The goal of 
this work is to evaluate how mitochondria are affected in differentiated neurons and glial cells carrying 
familial AD (FAD) genotypes. 
Methods: We modified the ReN-VM progenitor cell line to express FAD mutations: human amyloid beta 
precursor protein alone (ReN-GFP-APP) or in combination with a mutation in human presenilin 1 (ReN-
GFP-APP-PSEN). Cells were differentiated in Matrigel for up to 9 weeks. Neuro-astroglia differentiation, 
expression of Abeta and phospho-Tau (p-Tau) were evaluated using immunofluorescence staining, Abeta 
production via ELISA. Mitochondrial localization was assessed through confocal microscopy and 
mitochondrial function by evaluating mitochondrial membrane potential (TMRE-staining). 
Results: ReN-GFP-APP and ReN-GFP-APP-PSEN differentiated into neurons and astrocytes that 
produced Abeta 42. Moreover, FAD cells displayed axonal damage. ReN-GFP-APP-PSEN cells showed 
increased Abeta deposition and p-Tau after 6 and 9 weeks of differentiation, respectively. Additionally, 
after 6 weeks, fewer TMRE-positive mitochondria were detected in the axons, they appeared densely 
packed in the neuronal soma of ReN-GFP-APP and ReN-GFP-APP-PSEN cells. 
Conclusions: ReN-GFP-APP-PSEN and ReN-GFP-APP cells displayed increased axonal damage at 6 
weeks, accompanied by reduced mitochondrial activity compared to 2-week-old cultures. Our results 
show an association between mitochondrial dysfunction and neurodegeneration in an FAD model. Further 
investigation is required to elucidate the link between mitochondrial dysfunction and AD progression.
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Aims: ApoE4 is the primary genetic risk factor for sporadic Alzheimer’s disease (AD), found in 40-65% of 
all AD patients. ApoE4 has been associated to several pathological processes linked to cognitive 
impairment. ApoE4 can interact with mitochondria and translocate to the nucleus, regulating the 
expression of genes involved in aging, amyloid beta (Abeta) production, inflammation and apoptosis, 
potentially linked to AD pathogenesis. Thus, in this study we aimed to investigate ApoE4-mediated 
alterations in mitochondrial morphology, function and nuclear translocation, as well as its impact on 
nuclear-encoded mitochondrial gene expression. 
Methods: Different AD cell models were used, namely Wistar rat primary cortical neurons exposed to 
Abeta1-42 oligomers (AbetaO), primary cortical neurons from APP/PS1 transgenic versus WT mouse 
embryos, and mouse Neuro2a (N2a)-APPSwe versus N2a-WT cell lines. Cells were transfected with 
plasmid-encoded ApoE4-GFP or ApoE3- GFP. Mitochondrial function, morphology and mRNA levels of 
nuclear-encoded mitochondrial proteins were measured. 
Results: Data show that ApoE4 is present in the nucleus and mitochondria in AD and WT cell models. 
Comparing to ApoE3, both rat and mouse WT neurons presented increased nuclear ApoE4 levels. 
Increased mitochondrial ApoE4 was also observed in Wistar rat primary neurons. In contrast, N2a-
APPSwe cells revealed decreased ApoE4 levels in both organelles. Interestingly, decreased mRNA 
levels of sirtuin 3 in both N2a-WT and N2a-APPSwe cells, and PGC-1alpha in N2a-WT cells were also 
associated to ApoE4. ApoE4 expression also induced significant changes in mitochondrial morphology in 
WT rat neurons, APP/PS1 mouse neurons and N2a-WT cells. However, ApoE4 expression did not affect 
mitochondrial membrane potential or mitochondrial calcium levels in AD cells. 
Conclusions: This study evidence ApoE4-mediated changes in mitochondrial morphology and gene 
expression in both non-AD and AD cell models.
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Aims: Objectives: to assess the association of both cerebrospinal fluid (CSF) and plasma fatty acids 
(FAs) with Alzheimer’s disease (AD) diagnosis and mild cognitive impairment (MCI) to AD progression. In 
addition, we evaluated the relation of FAs with the rate of MCI to AD progression. 
Methods: Methods: FA composition of plasma and CSF samples from 289 participants (103 AD, 92 MCI, 
and 94 control) was determined by gas chromatography flame ionization detector method (GC-FID). The 
MCI subjects were followed up for a median of 58 (±12.5) months. We controlled our data for age, sex, 
MMSE, and APOE ɛ4. 
Results: Results: In CSF, higher levels of anti-inflammatory index were associated with decreased risk 
of AD diagnosis vs MCI (p = 0.005) and higher levels of docosahexaenoic acid (DHA) were associated 
with reduced risk of MCI to AD progression (p = 0.021). In plasma, higher levels of oleic acid (OA) were 
associated with reduced risk of AD (p = 0.013) and MCI (p = 0.001) vs control, while higher levels of 
vaccenic acid were associated with an increased risk of AD vs control (p <0.001) and AD vs MCI (p = 
0.006). Higher plasma levels of OA were also associated with reduced risk of MCI to AD progression (p = 
0.016). Finally, higher plasma levels of DHA were associated with a higher rate of MCI to AD progression 
(p = 0.01). 
Conclusions: Conclusions: Our results suggest that FA dysregulations at both central (CSF) and 
systemic (plasma) levels are involved in pathogenesis and progression of AD.
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Aims: Alzheimer’s disease (AD) represents an important healthcare challenge due to its intricate etiology 
and increasing prevalence. A main hallmark of AD is the presence of senile plaques, mainly composed of 
Aβ peptide aggregates. This peptide is extremely toxic, triggering several pathological events, that 
ultimately lead to neuronal death. Extracellular vesicles (EVs) are nanovesicles secreted by all cell types 
and recognized as key intercellular communication mediators. In AD, it has been reported that these EVs 
can carry Aβ, among other proteins relevant in disease pathogenesis as APP or tau, hence contributing to 
the seeding potential of the toxic proteins. However, Aβ effects in EVs biogenesis and release are not 
completely understood. Therefore, this work aimed to evaluate the effect of Aβ in this process. 
Methods: N2a neuroblastoma cells were treated with Aβ peptide and EVs were then isolated from cells 
conditioned medium by ultracentrifugation. EVs were characterized by TEM and WB analysis was 
employed to evaluate the levels of proteins involved in EVs biogenesis and secretion. Additional 
proteomic studies were also carried out. 
Results: A significant increase was observed in the levels of Flotilin, involved in EVs biogenesis, and in 
two Rab proteins, implicated in EVs secretion. The proteomic analysis also revealed alterations in 
proteins related to EVs. 
Conclusions: These results support that Aβ peptide can alter EVs biogenesis and release. As EVs can 
be involved in cell communication and signaling events, data suggest that Aβ may have an impact at this 
level, potentially contributing to the abnormal mechanisms underlying AD pathogenesis. This work was 
funded by iBiMED under Grant UIDB/04501/2020 and UIDP/04501/2020; MV is supported by the 
individual PhD grant UI/BD/151354/2021 and TMS by the individual PhD grant SFRH/BD/145979/2019.
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Aims: Microglia, the resident tissue macrophages of the brain, have come into focus as important drivers 
and modulators of Alzheimer’s Disease pathology. In response to Aβ plaques, microglia adopt a so-called 
disease-associated (DAM) phenotype, including activation of the transcription factor HIF-1⍺, a master 
regulator of cell metabolism and pro-inflammatory responses in peripheral macrophages. However, it 
remains unclear, how HIF-1⍺ regulates microglia metabolism and response to plaque pathology, and 
whether modulation of the HIF-1⍺ pathway could affect cognition and behavior. Therefore, this study 

focuses on the role of HIF-1⍺ in driving the molecular and functional microglia response to cerebral β-
amyloidosis and its effect on cognitive functions in animal models. 
Methods: Behavioral tests were conducted in APP23 or APPPS1 transgenic animals harbouring either 
Hif1a knockout or wildtype microglia (using Cx3cr1-CreER mediated recombination). Brain tissue of these 
animals was then used to perform immunohistochemistry and single-cell RNA sequencing. 
Results: Microglial Hif1a KO results in an enhanced microglial coverage of Aβ plaques and reduced 
neuritic damage. Furthermore, the loss of microglial Hif1a leads to transcriptomic changes in specific 
microglial subpopulations, and regulates a subset of DAM-associated genes. These changes were 
reflected also on protein level. Finally, preliminary results suggest that Hif1a KO mice show behavioral 
changes in general locomotion, anxiety and short-term memory. 
Conclusions: Altogether, this study suggests that microglial HIF-1⍺ triggers a detrimental microglial 
response that is mediated by a distinct set of DAM genes. This response impairs the microglial plaque 
barrier function and contributes to cognitive deficits caused by cerebral β-amyloidosis. Thus, this work 
highlights the potential of targeting HIF-1⍺ as an immuno-modulatory approach for Alzheimer’s disease.
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Aims: The ATP-binding cassette transporter, subfamily A member 7 (ABCA7) is one of the most 
important AD risk genes identified, wherein loss of function (LOF) variants are linked to several microglial 
pathways, including lipid metabolism and endocytosis. However, the contribution of ABCA7 to microglial 
biology and AD remains largely unknown. Our main objective is to define the role of ABCA7 dysfunction 
in microglial homeostasis and AD pathology. 
Methods: We generated two ABCA7-KO ESC lines and one patient-derived iPSC line (E709fs), together 
with their isogenic controls, and differentiated all lines into ESC/iPSC-derived microglia (ESC/iPSC-MG) 
using our MIGRATE protocol. To understand the effect of microglial ABCA7 dysfunction on AD 
pathology in vivo, we transplanted them into the brains of AD (AppNL-G-F) and control mice. At 6 months, 
we investigated the differences in the microglia transcriptome and cellular surface proteins using CITE-
sequencing (Cellular Indexing of Transcriptomes and Epitopes), and their response to amyloid pathology 
with histopathology. 
Results: ABCA7 LOF microglia display an altered internalization of amyloid β particles in vitro, indicating 
either enhanced phagocytic capacity or diminished degradation. Grafted ABCA7-KO cells displayed a 
reduced activation in response to amyloid pathology, both at the level of transcriptomic and 
histopathology. In contrast to TREM2 variants, ABCA7-KO microglia do cluster around plaques similarly 
to controls but do not engage into a disease associated program, suggesting correct recognition of the 
AD protein aggregates but failure to engage their endo-lysosomal system and process phagocytic 
material appropriately. 
Conclusions: Our data suggests that distinct molecular mechanisms operate in microglia to contribute to 
the risk of AD, where ABCA7 LOF microglia fail to engage in an activated response profile.
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Aims: Alzheimer's disease (AD) is the most common neurodegenerative pathology with a poorly 
understood etiology. Recent data point out that ROSs may play a principal role in the initiation of AD. The 
main source of ROS in the brain is NADPH oxidase 2 (NOX2), located on the membrane of microglial 
cells. The study examined the effect of NOX2 blockade using the selective inhibitor GSK2795039 (GSK) 
on the manifestation of early markers of AD in mice with beta amyloid (Ab)-induced pathology. 
Methods: To create an acute model of AD BALB/c mice were neurosurgically operated by injecting Abeta 
into the brain ventricle. GSK was administered i.c.v. within 3 days after surgery. Animal behavior was 
evaluated in Open Field and Social Interaction tests on days 7 and 14 after Abeta injection. 
Immunohistochemistry was performed on slices stained with antibodies to Iba-1 and the area and the 
number of microglial cells in areas CA1 and DG were counted. Brain homogenate was separated into 
fractions and analyzed for biochemical markers of oxidative stress. 
Results: It was found that NOX2 blockade reduces aggression and enhances pro-social interaction in 
animals without worsening the general condition; prevents activation of microglia in the hippocampus, 
reducing cell area and number of processes; significantly reduces the level of the markers of oxidative 
stress - ROS and lipid peroxides and increases the level of reduced glutathione in the membrane, 
cytoplasmic and mitochondrial fractions of the brain homogenate. 
Conclusions: GSK prevents the development of pathological changes associated with the initial stage of 
Abeta pathology at the behavioral, cellular and subcellular levels. Supported by the Russian Science 
Foundation (grant #19-74-30007)
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Aims: Many of the genes associated with altered risk for Alzheimer’s disease (AD) are predominantly 
expressed in microglia and affect innate immune responses. Among these genes is PLCG2, a mediator of 
transmembrane signaling that acts downstream of many immune receptors on microglia, including 
TREM2. Recent RNA-Seq studies suggest a vital role for PLCG2 in many aspects of AD pathology, 
including the immune response. Reduction in PLCG2 activity is associated with exacerbated AD 
pathology, but the mechanisms underlying these effects remain unclear. 
Methods: We explored the impact of Plcg2 ablation or haploinsufficiency in the amyloidogenic 5xFAD 
murine model of AD and compared this to 5xFAD mice deficient in Trem2. 
Results: While Plcg2 haploinsufficiency increased X34+ and 6E10+ amyloid plaque pathology, loss 
of Plcg2 exhibited similar pathology as wildtype and Trem2-deficient mice. Additionally, Plcg2 deficiency 
significantly impaired microglial interactions with plaques and showed reduced immunoreactivity of 
microglia activation marker CD68 when compared to Plcg2+/- mice. Gene expression analysis of bulk 
RNA-Seq data revealed several biological processes altered by loss of Plcg2, including pathways 
associated with the microglial response, metabolism, synapses, and cell signaling. WGCNA produced 
many significant modules of co-expressed genes such as those associated with immunity, metabolism, 
and neuronal processes. Importantly, one module was differentially expressed between each genotype 
and contained predominantly immune-related genes, including DAM genes. 
Conclusions: PLCG2 depletion impairs the ability of microglia to effectively transduce surface receptor 
signals in response to amyloid plaques, leading to a stunted immune response. Additionally, the WGCNA 
reveals a role for PLCG2 in metabolism, neuronal functioning, and mitochondrial health in AD. Overall, 
this study highlights the importance of PLCG2 in the innate immune response to amyloid pathology and 
reveals several novel pathways which may be regulated by PLCG2.
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Aims: Traumatic brain injury (TBI) and Alzheimer’s disease (AD) are devastating neurological disorders, 
whose complex relationship is not completely understood. Persistent activation of microglia represents a 
mechanistic link between the development of a secondary injury after TBI, Aβ deposition and dementia. 
Activated microglia undergo a shift to aerobic glycolysis, to power the various energy intensive activities 
that subserve the change in microglia phenotype. Hexokinase 2 (HK2), an enzyme that catalyzes the first 
step in glycolysis, it is an important driver of microglial activation in various pathological 
processes. Objective: We propose that targeting HK2 could be of therapeutic utility for limiting 
inflammation-induced secondary injury and acceleration of AD pathogenesis in an amyloid mouse model 
subjected to mild TBI (mTBI). 
Methods: To determine the role of HK2-driven microglial activation in the mTBI-induced AD pathology 
acceleration, we performed controlled cortical impact (CCI) in 5xFAD mice with inducible inactivation of 
microglial HK2. Additionally, we tested the therapeutic potential of HK2 antagonism using its 
pharmacological inhibitor, Lonidamine, inmediatly after CCI. Microglial gene expression was evaluated by 
qPCR. Cortical cytokine levels were measured by Elisa and Aβ species were evaluated by western blot. 
Cognitive dysfunction was tested in a Y-maze. 
Results: HK2 expression was significantly up regulated at 7 days post CCI and its levels remained high 
after 30 days post injury. In 5xFAD mice, mTBI increased the expression of inflammatory cytokynes as 
well as the abundance of Aβ oligomeric forms. Importantly, HK2 antagonism attenuated these effects. 
Additionally, there was a reduction in the expression of several genes associated with microglial 
activation. 
Conclusions: The antagonism of HK2 during the recovery phase post-TBI, had a potent anti-
inflammatory effect, limiting the secondary injury associated with microglial dysfunction and progression 
to AD-like pathology.
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Aims: Glycosylation and complex carbohydrates have been reported to play critical roles in the early 
pathogenesis and progression of Alzheimer's disease (AD). However, the potential of these molecules to 
serve as biomarkers and targets for disease intervention remains largely unexplored. Microglia, the brain-
resident immune cells, are key players in AD pathogenesis; however, their glycosylation changes in AD-
relevant conditions are poorly understood. 
Methods: We examined glycosylation and gene expression changes following the activation of human-
induced pluripotent stem cell-derived microglia (hiMG) by amyloid-β oligomers (AβO). For comparison, we 
also examined responses to lipopolysaccharides (LPS). The glycosylation and glycosphingolipid profile of 
hiMG were measured using a mass spectrometry (MS)-based glycomic and glycosphingolipidomic 
approach. The changes in glycosyltransferase gene expression were measured using RNA-seq. 
Results: AβO and LPS induced highly distinct glycosylation changes. AβO induced a decrease in 
bisecting GlcNAc N-glycans, aligning with downregulation of the MGAT3 (N-
acetylglucosaminyltransferase 3) gene, and an increase in sialylation, with congruent upregulation of 
ST3GAL (α2,3-sialyltransferase 2, 4, and 6) genes. These changes were not induced by LPS; instead, 
LPS induced a decrease in complex N-glycans, aligning with the downregulation of mannosidase genes 
(MAN1A1, MAN2A2, MAN1C1), and an increase in terminal fucosylation, accompanied by upregulation of 
the fucosyltransferase 4 (FUT4) gene and downregulation of the α-L-fucosidase 1 (FUCA1) gene. 
However, glycosphingolipids did not reveal significant changes induced by AβO or LPS. 
Conclusions: Distinct glycosylation pathways induced by AβO may contribute to microglial impairments 
in the early stages of AD. Further investigations of players within these pathways may uncover 
therapeutic targets for AD.
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Aims: Majority of the models of human neuronal disorders are presented by rodents, yet human neuronal 
functions have been reported to be significantly different from their rodent counterparts. Human induced 
pluripotent stem cell (hiPSC) -derived brain organoids offer an ample opportunity to investigate neuronal 
operational properties in a human context. Here we describe the electrophysiological properties of hiPSC-
derived cortical-like brain organoids grown in air-liquid interphase. 
Methods: By using the whole-cell patch clamp technique in current and voltage clamp modes, we 
recorded the basic neuronal operational properties in organoids matured with or without microglia for 
4,5,6 and 7 months in vitro. 
Results: Our data show that the presence of microglia significantly enhanced the frequency of 
spontaneous excitatory postsynaptic currents in the recorded neurons. Moreover, electrical stimulation of 
the slice during a positive current pulse led to a cessation of action potential firing suggesting inhibitory 
synaptic GABA release. Reconstruction of patch-clamped, biocytin-filled neurons revealed the presence 
of apical dendrite, axon, and different types of spines in the recorded neurons. 
Conclusions: Our data suggest that the air-liquid interphase culture of human cortical-like organoids has 
the characteristics of functional neuronal network with excitatory and inhibitory system and could be used 
as a potential model for microglia-neuron interaction.
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Aims: With the emergence of anti-amyloid therapies and microglia-modulating therapies, biomarkers for 
microglial activation are urgently needed. Recently, we identified six proteins (FABP3, MDH1, GDI1, 
CAPG, CD44, GPNMB) in models of microglial activation, with increased levels in the CSF of individuals 
with neurodegeneration and/or amyloid abnormalities. The levels of these proteins increase in a microglial 
activation-dependent manner, with FABP3, MDH1, and GDI1 as the most promising of the six candidates. 
Here, we aim to link the current biomarker candidates with functional information, such as biological 
pathways and characteristics crucial for microglial activation. 
Methods: To identify functions related to the reported biomarker candidates, we revised our data, as well 
as additional proteomics datasets as published by others. We investigated correlations within these 
proteomic datasets, with a special focus on correlations between the levels of proteins related to 
microglial activation and neuroinflammation. Furthermore, we made use of in vitro models (iPSC-derived 
microglia) to study the functions of FABP3, MDH1, and GDI1 in the context of microglial activation. 
Results: Our preliminary results confirm the previously reported positive and statistically significant 
correlation between CSF levels of FABP3, MDH1, GDI1, and CHI3L1. Furthermore, we have identified 
additional proteins that show a correlation with these four proteins, including LDHB and MPI. Finally, 
pathway analysis suggests that the majority of these proteins are involved in metabolic pathways 
including glycan degradation and pyruvate metabolism. 
Conclusions: Taken together, our results further support the involvement of the reported biomarker 
candidates in the process of microglial activation. Moreover, our findings emphasize the importance of 
metabolic pathways in the context of microglial activation. Information regarding the biological function of 
a biomarker is likely to improve its application and it may even contribute to a more personalized 
treatment.
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Aims: Genome-Wide Association Studies (GWAS) implicate SPI1 as a risk factor for late-onset 
Alzheimer’s Disease (LOAD). Within the brain, SPI1 encodes a microglia-specific transcription factor, 
PU.1, necessary for microglial proliferation and activation. SPI1 rs1377416 has been identified as a non-
coding GWAS risk variant for AD. Here, we introduced the Spi1 rs1377416 variant into the mouse 
genome to explore its impacts on AD pathogenesis. 
Methods: By using CRISPR/Cas9, we generated Spi1*rs1377416 mice that carry a non-coding mutation 
corresponding to the rs1377416 SNP found in human SPI1. We crossed the Spi1 mice with the 5xFAD 
mouse model of amyloidosis and aged them to 4 and 12 months of age. Coronal brain sections were then 
obtained and immunolabeled with several markers to visualize amyloid plaques, glial cells and assess 
axonal and neuritic damage. Confocal images were then obtained and quantified in subiculum and cortex. 
Results: We found an age-related increase in dense core plaque number and size in the subiculum of 
5xFAD;Spi1 mice. Despite this, microglial volume as well as astrocytic activation were reduced in 
5xFAD;Spi1 compared to 5xFAD mice at 12 months. Correspondingly, neuritic dystrophy and axonal 
damage were diminished. Notably, significant sex differences were observed in different analyses with 
males being affected less than females (with the exception of plaque deposition). 
Conclusions: Our results indicate that the rs1377416 variant of Spi1 induces an age-dependent increase 
in amyloid deposition in the 5xFAD model of amyloidosis. Moreover, this Spi1 variant exerts a protective 
effect by suppressing astrocytic response and preventing neuritic and axonal damage. There is a strong 
sex difference observed between males and females when the variant is present and requires further 
investigation.
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Aims: Investigate the association of plasma glial fibrillary acidic protein (GFAP) with white matter 
hyperintensity (WMH) in the Alzheimer's disease (AD) continuum. 
Methods: We assessed 941 individuals from a research (TRIAD, n = 150) and a clinical cohort 
(BICWALZ, n = 791). Linear regressions accounting for age and sex were used to estimate the 
associations. In the BICWALZ cohort, levels of plasma GFAP were compared between individuals across 
the Fazekas scale (a clinical scale used to quantify the amount of white matter hyperintense lesions). 
Between-group differences were verified using ANCOVA followed by the Tukey Test. 
Results: In TRIAD, an increase in GFAP levels was associated with WMH levels. When we stratified 
these individuals by diagnosis and corrected the model for Aβ burden, we observed that this association 
is independent of Aβ (β =0.000008299, Z score= 0.22062, p=0.00382; Fig.1A). GFAP levels present 
significant interaction within the Fazekas stage (F1, F2, F3) in the BICWALZ cohort. GFAP levels are 
higher in individuals in F2 and F3 compared to F1 (Fig.1B). Among these individuals, females present 
higher levels of GFAP in F1 [mean (F=174.31|M=139.04); p< 0.0001] and F2 (p< 0.0001; Fig.1C). No sex 
differences in the association between GFAP and WMH were observed in the TRIAD cohort.



 

 
Conclusions: These findings highlight that GFAP levels are linked to cerebrovascular disease stages 
independent of AD pathology. The studies testing the association between GFAP levels and AD 
pathophysiology should consider the burden of cerebrovascular disease.
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Aims: The major goal of this study is to determine whether astrocytic control of hippocampal cellular 
functions is modified in Alzheimer's disease. In vivo measurements of connectivity between the 
hippocampus and the striatum, behavioral and postmortem measurements of neuroinflammation and 
pathological markers were performed after acute or chronic stimulation of astrocytes to reveal 
pathological alterations in astrocytic function. 
Methods: We injected astrocyte-specific designer receptors exclusively activated by designer drugs 
(DREADD) delivered by adeno-associated virus (AAV) vectors or AAV controls in the hippocampus of 6 
month-old WT or TgF344-AD rats. Simultaneous SPECT imaging for striatal dopamine release, brain 
activity and locomotor recordings were then performed after acute (3mg/kg, single i.p. injection) or chronic 
treatment (0.015mg/ml in drinking water, 3weeks) with clozapine N-oxide to activate astrocytes. After 
euthanasia, dopamine receptor D2 (D2R) and different aggregated forms of beta-amyloid (Aβ) were 
measured by ELISA. Double immunofluorescence made it possible to measure the activation of glial 
cells. 
Results: In WT animals, acute and chronic activation of hippocampal astrocytes induce alteration of brain 
activity in dopaminergic areas and dopamine release in the striatum. This release results in a greater 
locomotor activity after acute but not chronic activation, which could originate from the downregulation of 
the D2R in the striatum that we observed. All these effects (dopamine release, brain activity and 
locomotor stimulation) are absent in TgF344-AD animals following astrocytes stimulation. However, 
chronic astrocyte stimulation induced a decreased in the highly aggregated forms of Aβ-40 and Aβ-42, 
which may be explained by the greater microglial phagocytic activity towards Aβ that we observed. 
Conclusions: This study clearly shows an early astrocytic control deficit of hippocampal cellular functions 
and of Aβ accumulation in Alzheimer's disease. [supported by the SNSF grant: 310030_212322]
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Aims: Mitochondrial dysfunction is an early feature in Alzheimer’s disease (AD) as both amyloid beta 
peptide and hyperphosphorylated tau interfere with proper mitochondrial function and clearance of 
damaged mitochondria, which is especially detrimental at the level of the synapses, as it may impede 
neuronal transmission and contribute to neurodegeneration. We hypothesize that mitochondrial transfer is 
triggered by stress conditions and propose a feedback-loop in which healthy mitochondria are transferred 
from astrocytes to neurons, while neurons can transfer their damaged mitochondria to surrounding 
astrocytes to aid in mitophagy through extracellular vesicles (EVs). Furthermore, we believe this process 
is affected in AD, therefore, we set out to characterize astrocytic EVs in a disease relevant context. 
Methods: EVs were isolated from conditioned media of primary cortico-hippocampal astrocytes derived 
from AppNL-G-F and wildtype (WT) mice with a C57BL/6-J background through tangential flow filtration 
(TFF) followed by size-exclusion chromatography (SEC). After separation, the different fractions were 
kept separately for characterization, using nanoparticle tracking analysis (NTA), immunoblotting and 
proteomic analysis. 
Results: We found that astrocytic EVs have an average size of 165 nm, which was constant across all 
fractions. The number of EVs produced per million astrocytes ranges between 109 and 1010 and no 
significant difference in EV number or size was found between WT and AppNL-G-F cultures. Immunoblot 
and proteomics confirmed the presence of classic EV markers, including ALIX and Flotilin-1, as well as a 
variety of mitochondrial markers including proteins found in the mitochondrial matrix (PDH), mitochondrial 
membrane (VDAC1 and TOM20), and proteins involved in fission and fusion processes (OPA1). 
Conclusions: Through characterization of astrocytic EVs, we hope to gain a better understanding of the 
transfer mechanism of mitochondria and its implications in neuronal health and future therapeutic 
applications.
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Aims: Decrease in adult neurogenesis has been described to correlate with Alzheimer’s disease (AD) 
progression, but defects in this process at early stage of AD have not been explored yet. We have 
previously demonstrated that SVZ neurogenesis is reduced in Tg2576 mice at a presymptomatic stage 
due to intracellular Amyloid-beta oligomers (AβOs) accumulation in adult neural stem cells (aNSCs). We 
investigated if AβOs targeting in the dentate gyrus of young Tg2576 can rescue adult hippocampal 
neurogenesis (AHN) and recover AD-related memory deficits. 
Methods: We analyzed the proliferative and differentiative features of resident and hippocampal-derived 
aNSCs of Tg2576 at a presymptomatic age, in relationship with the amount of Aβ and AβOs, measured 
by Western blot and Dot blot approaches. Upon intrabody conformational targeting of intracellular AβOs 
in vivo, based on viral-mediated delivery of the anti-AßOs scFvA13-KDEL intrabody, ER retained, we 
performed behavioural tests to evaluate cognitive improvement linked to AHN rescue. 
Results: We observed proliferation and differentiation deficit of AD hippocampal progenitors, which are 
due to AβOs accumulation, as both defects can be rescued by the expression of scFvA13-KDEL 
intrabody, that interferes with the intracellular formation of AβOs in hippocampal aNSCs. Lentiviral 
delivery of scFvA13-KDEL in the dentate gyrus of young Tg2576 mice increased AHN and rescued Fear 
Conditioning, Pattern Separation and Social Novelty deficits. Moreover, intrabody treatment at 
symptomatic stage also ameliorated memory dysfunction in older mice. 
Conclusions: We demonstrated a causal link between AβOs accumulation and reduced AHN in AD at 
presymptomatic stage. We also provided an innovative disease modifying gene-therapy approach to 
neutralize intracellular natural-occurring AβOs in the dentate gyrus, able to rescue hippocampal-
dependent memory deficits, exploitable as an early therapeutic intervention to counteract disease onset 
and progression (funded by NGEU-MUR, PNRR-Mnesys-PE0000006).
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Aims: Neuropsychiatric symptoms (NPS) such as anxiety, depression, and delusions affect up to 90% of 
all patients with Alzheimer’s disease (AD). NPS is associated with significant caregiver burden and 
patient distress. Given the severe burden of NPS in AD, it is critical to know potential modifiable risk 
factors of NPS in AD. This study explores the association between hypertension and NPS in patients with 
drug-naïve AD. 
Methods: We reviewed medical records of 149 patients with AD with (n=80) and without (n=69) 
hypertension. NPS were assessed using the Korean version of Neuropsychiatric Inventory (K-NPI). 
Affective, psychotic, and behavior symptom clusters were assessed separately. 
Results: The total score of K-NPI was not significantly different between patients with AD with and 
without hypertension. Among K-NPI domains, scores of depression/dysphoria (p=0.045), anxiety 
(p=0.022), and apathy/indifference (p=0.037) were significantly higher in patients with AD with 
hypertension. Systolic blood pressure (BP) was associated with higher total K-NPI and affective symptom 
cluster scores. Diastolic BP was associated with affective symptom cluster scores. 
Conclusions: Results suggest that hypertension increases risk of specific NPS in patients with AD. 
Among NPS, hypertension was associated with affective symptom cluster.
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Aims: Medin, a fragment of the protein MFG-E8, is known to aggregate in arteries of almost everybody 
over 50 years of age. Recently, medin was found in the vasculature of Alzheimer’s disease (AD) patients 
but its role in AD pathogenesis remained unclear. In this study, we therefore investigated how medin may 
affect Amyloid-β (Aβ) pathology. 
Methods: Building upon our previous research demonstrating that medin forms aggregates in the aorta 
and cerebral arteries of ageing wildtype mice, leading to arterial stiffening and consequential vascular 
dysfunction, we explored medin deposition in the brains of APP transgenic (tg) mice. We employed 
immunohistochemical and biochemical techniques to examine its influence on Aβ deposition and 
aggregate morphotype. To understand the underlying disease mechanism, we studied the interaction 
between medin and Aβ through genetic knockout of the medin-containing domain of MFG-E8 as well as 
seeding assays. Moreover, we assessed transcriptional and protein changes in human brain tissue. 
Results: Our study provides evidence of a direct amyloid-amyloid interaction between medin and Aβ. 
Notably, we found that medin does not only co-localize with cerebral Aβ deposits but also alters onset 
and plaque morphotype in APP tg mice upon genetic deletion or exogenous addition. Interestingly, in line 
with its primary vascular localization in humans, elevated levels of MFG-E8 and medin correlate strongly 
with CAA severity in both humans and mice. Furthermore, genetic medin deficiency reduces CAA and 
vascular damage by more than half in APP23 mice. Current work now focusses on proteomic and cellular 



 
alterations in isolated human and mouse cerebral vessels. 
Conclusions: Our findings unveil a novel mechanism underlying age-associated vascular disease and 
amyloid deposition, highlighting medin as a potential therapeutic target and candidate for CAA biomarker 
development.
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Aims: Background: Cerebral small vessel disease(CSVD), including cerebral amyloid angiopathy(CAA) 
and arteriolosclerosis, commonly co-occur with Alzheimer’s disease and related dementias(AD/ADRD). 
The medial temporal lobe(MTL) is prone to harboring multiple pathologies, such as neurofibrillary 
tangles(NFTs), amyloid-β-plaques, TDP-431, and CSVD. Whether a causal relationship between these 
pathologies exists remains largely unknown, but one possible linking mechanism is the dysfunction of 
perivascular clearance. We aimed to analyze the burden of CSVD in the MTL of a pathological AD cohort 
and to determine the relationship between CSVD and enlarged perivascular spaces (EPVS), a marker of 
clearance dysfunction. 
Methods: 156 subjects(79.4±10.9y, 90F), part of the pathological cohort of the Massachusetts 
Alzheimer’s Disease Research Center(MADRC) were included in the study. One hemisphere was 
formalin-fixed, and samples from predefined regions of the hippocampal body and entorhinal cortex were 
cut in 5 mm thick sections, which were then stained for luxol fast blue with hematoxylin&eosin(LHE), 
amyloid-b, hyperphosphorylated tau(At8), and phosphorylated TDP-43, following standard histological 
protocols(Figure 1). Deep-learning models(Aiforiaâ) enabled the calculation of the burden of CAA, 
amyloid-β-plaques, NFTs, and pTDP-43 inclusions(Figure 2). Additionally, severity of 
arteriolosclerosis2 and EPVS area3 were assessed on the LHE sections. 
Results: In linear mixed effects models CAA predicted the density of neurofibrillary tangles in the 
entorhinal cortex, and amyloid-β-plaques burden in all regions. The role of arteriolosclerosis remains 
unclear. CAA and arteriolosclerosis were both predictors of PVS-enlargement. 
Conclusions: These results point towards an association between microvascular pathology and AD-
related pathology, possibly mediated by clearance dysfunction.
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Aims: Vascular dysfunction is increasingly recognized as an important early event in sporadic 
Alzheimer’s disease. Multiple lines of evidence associate medin amyloid, a fragment of MFG-E8, with 
vascular ageing and dysfunction and thus suggest that medin may be a vascular risk factor for dementia. 
This study aims to investigate the impact of medin amyloid on vascular amyloid-β deposition and explore 
its potential use as a biomarker and novel therapeutic target. 
Methods: Using immunohistochemical and biochemical analyses of the brain and isolated cerebral blood 
vessels of APP transgenic mice, we examined whether genetic depletion of medin could modify amyloid-β 
aggregation in vivo. Additionally, we studied the effects of human medin (over-) expression on the 
vasculature both in vivo and in vitro using newly generated mouse lines of human medin pathology. 
Results: Our data unveils a mechanistic link between vascular amyloid-β and medin amyloid pathology. 
Both MFG-E8 and medin are highly enriched in the vasculature, and their levels increase with the severity 
of vascular amyloid-β burden. Furthermore, we present the first mouse models for studying human medin 
pathology and reveal the functional consequences of MFG-E8 overexpression. 
Conclusions: Our data strongly support medin amyloid as a driver of cerebral amyloid angiopathy. These 
findings highlight medin as a potential biomarker and novel therapeutic target for vascular dysfunction 
and cerebral amyloid angiopathy, warranting further evaluation in our newly generated model system.
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Aims: Sporadic Alzheimer’s disease (sAD), familial AD with duplication of the Amyloid Precursor Protein 
gene (APPdup), and Down Syndrome (DS), the latter two with three copies of APP, share common 
hallmarks including amyloid and tau pathologies. However, the amount of Aβ peptides deposited in the 
wall of cerebral blood vessels leading to cerebral amyloid angiopathy (CAA) varies with higher CAA in 
APPdup compared to DS. Our aim was to characterize and understand the role of endothelial cells (ECs) 
forming the blood brain barrier (BBB) in CAA severity using human iPSC-derived-ECs (hiPSC-EC) from 
patients with APPdup and DS. 
Methods: We analyzed the transcriptome of multiple independent hiPSC-ECs differentiations from 
APPdup and DS using RNAseq, measured Aβ using Multiplex ELISA and proteins from the tight- and 
adherent-junctions by immunocytochemistry, and measured the permeability of a monolayer of iPSC-ECs 
cultivated on Transwells. 
Results: hiPSC-ECs with APPdup and DS had bigger size and secreted higher levels of Aβ compared to 
their isogenic controls. RNAseq analyses revealed dysregulated genes with a subset positively and 
negatively correlated with CAA in APPdup and DS respectively. We also identified opposite effects of 
APPdup and DS on the permeability of hiPSC-ECs (increase in APPdup and decrease in DS) highlighting 
the role of chromosome 21 genes to counterbalance the effects of APP overexpression on CAA. 
Conclusions: These results could partly explain differences in CAA observed between postmortem brain 
tissue from APPdup and DS. Indeed, an increase of permeability of the blood brain barrier (BBB) in 
APPdup could favor the passage of peripheral Aβ species, soluble or aggregated, leading to vascular 
deposits thanks to the production of Aβ by the cerebrovascular unit. Individuals with DS would be 
protected by having a less permeable BBB.
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Aims: Blood-brain barrier (BBB) permeability changes may affect early mechanisms of Alzheimer’s 
Disease (AD). We evaluate changes in BBB water permeability between cognitive and amyloid status, 
measured non-invasively using arterial spin labeling (ASL) MRI. 
Methods: Participants older than 50 years were selected from the DDI and from the LCBC cohorts (Table 
1). All LCBC participants were cognitively normal (CN), while DDI included both CN and mild cognitive 
impairment (MCI) participants. We separated the groups as CN_LCBC, CN_DDI, and MCI_DDI. A 
recently developed multi-delay multi-echo BBB-ASL MRI sequence was used to estimate cerebral blood 
flow (CBF) and time of exchange (Tex) maps of labeled water across the BBB. Lower Tex is a proxy of 
higher BBB water permeability. Amyloid status was defined from the available CSF amyloid-beta 42/40 
ratio (cut-off ≤ 0.077). Tex and CBF associations with cognition and amyloid status were assessed using 
general linear models (GLMs) adjusted for age and sex. Statistical analyses were performed in 
R4.1.2. 



 

 
Results: CBF tended to be higher in the A+ group but not statistically significant (t=-1.94, p=0.06, Figure 
1). Tex was lower in A+ than A- (t=2.75, p=0.01, Figure 2). GLM analysis showed that both amyloid status 
and cognitive staging were predictive of BBB water permeability (Tex), with higher permeability in amyloid 
positive compared to amyloid negative groups when correcting for age, sex, and CBF (β = -35.2, p < 
0.001) (Table 2). The same pattern was found in MCI subjects compared to healthy controls (Table 
3). 



 

 

 



 

 

 
Conclusions: Our findings suggest that BBB water permeability is increased in amyloid-positive and MCI 
participants compared to CN, suggesting that BBB water permeability is a potential early imaging 
biomarker in AD physiology.



 
Shift 2 - 0084 

INSULIN RECEPTOR KNOCKDOWN IN CHOROID PLEXUS WORSENS PATHOLOGY IN APP/PSEN1 
MICE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.N. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: METABOLISM, INSULIN 

Caio Mazucanti, Vernon Kennedy, Jane Tian, Josephine Egan 
National Institute on Aging, Laboratory Of Clinical Investigation, Baltimore, United States of America 

Aims: This work characterizes insulin signaling in choroid plexus and its possible implications in diseases 
of the brain by modulating insulin receptor expression in choroid plexus (CP) of APP/PSEN1 mice and 
assessing plaque burden and behavior. 
Methods: Insulin signaling in the choroid plexus of 3-months old APP/PSEN1 mice was disrupted by 
intracerebroventricular injection of AAV5 carrying insulin receptor shRNA sequence. Tissue specificity of 
AAV5 infection was confirmed by icv injection of AAV5-Cre in Cre-reporter mice (Ai14), and 
downregulation of IR expression was confirmed by qPCR both in vitro and in vivo. Integrity of the tissue 
was assessed by H&E and immunofluorescence staining. Gross brain morphology was visualized by MRI. 
Brain sections were stained with Thioflavin-S for amyloid deposits. Nine months after viral injection, 
locomotor and cognitive behavior were assessed by home cage activity measurements and spontaneous 
alternation test, respectively. 
Results: Intracerebroventricular injection of AAV5 results in exclusive infection of epithelial cells of the 
choroid plexus. A month after injection, blood-CSF barrier disruption resulted, as shown by ZO-1 and 
Na+/K+ ATPase immunofluorescence staining. Two months after injection, in vivo MRI imaging shows 
complete atrophy of CPs and ventricles. H&E staining revealed immune infiltration in CP of insulin 
receptor knockdown mice. In APP/PSEN1 mice, CP insulin receptor knockdown resulted in increased 
number of amyloid plaques throughout the brain and worsened behavioral measurements associated with 
this transgenic mouse model. 
Conclusions: These results implicate insulin signaling in the maintenance of one of the most important 
barriers in the CNS, connecting metabolic conditions such as type 2 diabetes and insulin resistance to 
neurological disorders.
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Aims: Our knowledge regarding the effect of insulin in the brain is still modest. Impaired response to 
insulin in the brain has been linked to many neurodegenerative disorders like Alzheimer’s disease (AD). 
In line with this finding, an animal model of sporadic AD has been developed by intracerebroventricular 
(icv) administration of streptozotocin (STZ), which given peripherally causes insulin resistance. To explore 
the brain insulin effect in the STZ-icv model, we used intranasal insulin (INS) targeting brain. 
Methods: Wistar rats were injected icv with STZ (3 mg/kg) or vehicle only (CTR). One month after, INS 
was given intranasally in both nostrils and animals were sacrificed 3, 7.5, 15, 30, 60 and 120 minutes 
after administration. C-fos levels, insulin concentration, IRS-1 activation/inhibition were measured in the 
brain and plasma. 
Results: INS increased c-fos levels in temporal cortex (TC) 120 minutes after administration in STZ-icv 
rats. In CTR, insulin concentration was found increased at earliest time point (3 min) in all observed brain 
regions and remained increased after 7.5 min only in TC. IRS1 activity increased in TC and hippocampus 
(HPC) and it was followed by increment of inhibitory phosphorylation of IRS1, and activation diminished 
through time (up to 30 min). Contrary to this finding, there was no change in IRS activation/inhibition in 
hypothalamus (HPT). 
Conclusions: Most prominent effect of intranasal insulin was found in TC. IRS inhibition follows its 
activation promptly after INS application in HPC and TC. It seems that in HPT insulin has no effect on 
pathway including IRS-1. Supported by HRZZ-IP-2018-01-8938 and co-financed by the Scientific Centre 
of Excellence for Basic, Clinical and Translational Neuroscience (project“Experimental and clinical 
research of hypoxic-ischemic damage in perinatal and adult brain”,GA KK01.1.1.01.0007 funded by the 
European Union)
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Aims: Class II major histocompatibility complex (MHC II) molecules are constitutively expressed on 
antigen presenting cells, including microglia. Aberrant class MHC II expression has been linked to various 
diseases and pathological conditions such as Alzheimer's Disease (AD) and Parkinson’s disease (PD). 
MicroRNAs (miRNAs) play a key role in regulation of many biological and pathological events including 
immunity and inflammation. MiR-223-3p is an X-chromosome resided miRNA and its expression enriched 
in macrophages/microglia. However, the role of miR-223-3p in immunity and neuroinflammation in the 
context of neurodegenerative diseases is unknown. The objectives of the current study are to understand 
the regulatory role of miR-223-3p in immune and inflammatory response in microglia. 
Methods: MiR-223-3p knockout (KO) and genetic background matched wildtype (WT), female and male 
mice were used in the studies. Microglia were isolated from the brain tissues of 3-week-old pups using a 
procedure that included density gradient centrifugation and further selection using the EasySep™ Mouse 
CD11b Positive Selection Kit. The isolated microglia were then cultured in Microglia culture media for 2 
weeks before subject to treatments with interferon gamma and lipopolysaccharide. Following 12 hours 
incubation, microglia were then harvested, and RNAs were isolated for RT-qPCR quantification of MHC II 
genes and inflammatory markers. 
Results: Our data demonstrated that deficiency of miR-223-3p resulted in elevation of MHC II master 
transactivator CII2A, MHC II (H2-Aa, H2-Eb1), and inflammatory (NLRP3, CTSE, CD86, TNFα, 
and CCL17) genes in both female and male miR-223-3p KO microglia. Moreover, the elevation of these 
genes was significantly more pronounced in female relative to male KO microglia. 
Conclusions: The current study indicated that miR-223-3p regulates sex-biased expression of MHC II 
and inflammatory genes, which may contribute to the sexual dimorphic phenomenon observed in 
neurodegenerative diseases.
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Aims: The Lewy body dementias are a class of neurodegenerative diseases classified by the 
accumulation of alpha-synuclein in neurons, forming Lewy bodies (LB). We hypothesize that the 
development of LB pathology is associated with epigenetic changes, as measured by DNA methylation 
within the brains of patients with Parkinson’s disease and Dementia with Lewy bodies. 
Methods: In our discovery cohort we profiled 921 DNA samples from the anterior cingulate gyrus and 
prefrontal cortex of 474 unique donors on the Illumina EPIC array, generating a quantitative measure of 
DNA methylation for over 850,000 CpG sites. A mixed model was used to identify loci significantly 
associated with neuropathology as measured by Braak LB staging, controlling for confounding 
demographic, processing and neuropathological variables. We then meta-analyzed the findings from this 
cohort with an independent published cohort of 322 frontal cortex samples. 
Results: In a cross cortical mixed model analysis in our discovery cohort we found one Bonferroni-
corrected significant differentially methylated position (cg13847853, p = 3.41 x 10-8) and a further nine 
that passed our suggestive association threshold, the second most significant residing within 
the PTPRN2 gene (cg10257673, p = 8.88 x 10-7). Our meta-analysis combining a second independent 
cohort identified nine significant loci after correcting for multiple testing. 
Conclusions: We have interrogated the epigenetic basis of neuropathological progression in Lewy body 
dementia and found a number of associated loci in both our cross-cortex discovery analysis, and meta-
analysis. One of the most associated loci resided in the PTPRN2 gene. PTPRN2, which has been has 
been previously implicated in a number of independent DNA methylation studies of PD, including in blood 
(Chuang, et al., 2019), brain tissue (Young, et al., 2019) and cortical neurons (Kochmanski, et al., 2021).
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Aims: A key pathological trait of Alzheimer’s disease (AD) is the accumulation of amyloid plaques in the 
brain. J20 mice harbour mutations in the amyloid precursor protein gene known to be associated with 
familial AD. These mice exhibit AD-associated pathology and transcriptional changes in the 
hippocampus. Spatial transcriptomic technology presents a unique and novel opportunity to investigate 
spatially-resolved transcriptomic changes in tissue of interest. Here, we aimed to identify changes in gene 
expression, and associated functional pathways, throughout sub-regions of the J20 mouse hippocampus. 
Methods: 10μm slices of fresh-frozen tissue were collected from the brains of both J20 and WT mice. All 
sample preparation, imaging and sequencing protocols were conducted following the 10x Genomics 
Visium guidelines. Spatial clusters were created based on gene expression profiles, and hippocampal 
clusters were subset for analysis. Cell deconvolution was conducted in order to assess cell-type 
composition of said clusters. Differential expression analysis and network analysis were conducted using 
Seurat and hdWGCNA respectfully. Pathway enrichment analysis was conducted in order to associate 
said changes with functional outcomes. 
Results: Six clusters were found to correspond with known sub-regions of the hippocampus, and were 
conserved between samples. Cluster-specific differentially expressed genes (DEGs) were identified 
between J20 and WT mice. Five hdWGCNA models were identified, which exhibited spatially-defined co-
expression signatures. Three of these modules were significantly differentially expressed between J20 
and WT mice. Both DEGs and significant hdWGCNA modules were found to correspond with distinct 
biological pathways. 
Conclusions: The hippocampus of J20 mice exhibit region-specific transcriptomic changes. Biological 
pathways associated with these changes provide insight as to the functional and pathological changes 
occuring throughout the hippocampus during AD.



 
Shift 2 - 0089 

MAPPING ANCESTRY-SPECIFIC GENOMIC REGULATORY ARCHITECTURE OF IPSC-DERIVED 
OLIGODENDROCYTE-ENRICHED NEURAL SPHEROIDS IN THE CONTEXT OF ALZHEIMER'S 
DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.P. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: TRANSCRIPTIONAL & TRANSLATIONAL REGULATION, 
MICRO RNAS 

Aura Ramirez1, Jihanne Shepherd1, Lauren Coombs1, Shaina Simon1, Sofia Moura1, Brooke 
Derosa1, Farid Rajabli1, Patrice Whitehead1, Larry Adams1, Takiyah Starks2, Pedro Mena1, Maryenela 
Illanes-Manrique3,4, Sergio Tejada1, Goldie Byrd2, Mario Cornejo-Olivas4, Briseida Feliciano-
Astacio5,6, Liyong Wang1, Wanying Xu7, Fulai Jin7, Margaret Pericak-Vance1, Anthony Griswold8, Derek 
Dykxhoorn1, Juan Young1, Jeffery Vance1 
1University of Miami Miller School of Medicine, John P. Hussman Institute For Human Genomics, Miami, 
United States of America, 2Wake Forest University School of Medicine, Maya Angelou Center For Health 
Equity, Winston-Salem, United States of America, 3Global Brain Health Institute (GBHI), Atlantic Fellow 
For Equity In Brain Health At, San Francisco, United States of America, 4Universidad Científica del Sur, 
Neurogenetics Working Group,, Lima, Peru, 5Universidad Central del Caribe, -, Bayamón, Puerto 
Rico, 6Universidad Central Del Caribe, Department Of Internal Medicine, Bayamon, Puerto Rico, 7Case 
Western Reserve University, Department Of Genetics And Genome Sciences, Cleveland, United States 
of America, 8University of Miami, John P. Hussman Institute For Human Genomics, Miami, United States 
of America 

Aims: This study aimed to establish ancestry-dependent differences in the genomic regulatory 
architecture (GRA) of oligodendrocytes in the context of Alzheimer's disease (AD) using induced 
pluripotent stem cell (iPSC)-derived neural spheroids with African, Amerindian, and European ancestral 
backgrounds. The objective was to provide ancestry-specific insights into the chromatin structure and 
gene regulation of oligodendrocytes and expand functional resources for gene identification studies in 
African American and Hispanic/Latino populations. 
Methods: iPSCs were derived from individuals with AD or without cognitive impairment, with >85% global 
ancestry of each ancestral background. The iPSCs were differentiated into oligodendrocyte (OL) enriched 
neural spheroids using a protocol promoting oligodendroglia development. Multiomic profiling was 
performed on day 76 of differentiation, involving analysis of chromatin accessibility and transcriptome 
through Single Cell ATAC and Single Cell RNA-seq techniques. Chromatin interactions were investigated 
using Hi-C analyses. 
Results: Various stages of OL lineage cells were identified, ranging from cycling progenitors and OL 
precursor cells to fully mature myelinating OLs. Comparisons across ancestries, considering AD cases 
and controls as well as APOE genotypes, revealed ancestry-dependent differential gene expression in 
several oligodendroglia clusters, including AD GWAS hits such as SORL1, PLCG2, and JAZF1. Ongoing 
analyses of other oligodendroglia clusters, astrocytes, and neurons are underway. 
Conclusions: This study provides ancestry-specific insights into the chromatin structure and gene 
regulation of oligodendrocytes in the context of AD. The findings contribute to our understanding of this 
previously overlooked cell lineage and expand the available functional resources for gene identification 
studies in African American and Hispanic/Latino populations. The comprehensive characterization of 
GRA in oligodendrocytes enhances our ability to interpret the variability associated with AD risk genes 
across populations and supports the development of personalized approaches for AD diagnosis and 
treatment.
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Aims: Proteostasis, including autophagy, and sleep are implicated in Alzheimer’s disease (AD), 
especially in early disease stages. In light of recent evidence describing their linkage, our central aims are 
to interrogate the potential positive-feedback-loop between sleep loss and proteostasis impairment in AD, 
elucidating contributions to cognitive impairment, and to discern neuronal populations vulnerable to failed 
autophagy and rampant proteinopathy. 
Methods: AppNL-G-FxMAPT double knock-in (dKI) mice were tested at 3 ages (4-, 8-, 12-month) and 
compared to MAPT (no major pathology) single knock-ins. Mice were surgically implanted with EEG/EMG 
headcaps and tested for sleep and neuronal function, before and after sleep disruption. Spatial learning, 
memory and executive function were assessed in the Barnes maze. Brain tissue was collected for 
immunohistochemistry. 
Results: Immunohistochemistry for β-amyloid (6F3D) and tau (PHF1) demonstrated progressive 
accumulations, with cortical plaque and neuritic tau from 4-months, moderate hippocampal pathology at 
8-months and robust accumulation at 12-months. Neuronal integrity (NeuN) in hippocampus and 
entorhinal cortex is preserved until the 12-month stage at which dKI mice exhibit loss compared to 
MAPTs. Sleep impairment including circadian arrhythmicity and loss of rapid eye movement sleep begins 
at 4-months in dKI mice (compared to MAPTs), and progressively declines over age, more prominently in 
female mice. Memory and executive function impairments follow sleep loss, starting at 12-months and 
more prominently in males. Intervening to disrupt sleep increases proteinopathy and disrupts proteostasis 
(p62) in mouse hippocampus. Conversely, activating autophagy therapeutically with trehalose improves 
sleep and memory. 
Conclusions: Understanding the linkage between sleep and proteostasis, and neuronal populations 
vulnerable to autophagy impairments, is valuable to predict cognitive decline especially considering sex 
differences in the behavioural phenotype. Future work can evaluate modulating these processes for AD 
treatment.
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Aims: Endothelin-1 (ET-1) is a potent vasoconstrictive peptide, primarily secreted by endothelial cells, 
and is involved in mechanism of neuronal cell death. Our objective was to explore the association 
between cerebrospinal fluid (CSF) levels of ET-1, core Alzheimer’s disease (AD) biomarkers and 
molecules linked to proapoptotic and antiapoptotic pathways. 
Methods: CSF samples of 68 patients belonging to the AD continuum (ADc) and 16 healthy subjects (A-
T-) were analyzed: amyloid-β 42 (Aβ42), amyloid-β 40 (Aβ40), Aβ42/Aβ40 ratio (amyR), phosphorylated-
tau (p-tau), total tau (t-tau), ET-1, BCL-2, BCL-X, p53. Statistical analyses were calculated for non-
parametric comparisons, Pearson’s correlations, and mediation analyses. 
Results: CSF levels of ET-1 were slightly higher in ADc, although not significantly different respect to A-
T-, and no difference was found in CSF levels of BCL-2, BCL-X and p53. Age-adjusted Pearson’s 
analyses in ADc patients showed a significant and positive correlation between ET-1 and p53 (rho=0.40, 
p<0.001), a negative correlation between ET-1 and BCL-X (rho=-0.46, p<0.001) and no correlation 
between ET-1 and BCL-2. The correlation analyses also showed a slight positive correlation between ET-
1 and amyR (rho=0.25, p=0.040), as well as between amyR and p53 (rho=0.024, p=0.035). The 
mediation analysis confirmed a significant total effect of amyR on p53 (p=0.009) not mediated by ET-1 
(ACME p=0.131), and a significant total effect of ET-1 on p53 (p=0.004) not mediated by amyR (ACME 
p=0.215). 
Conclusions: We showed for the first time in AD patients that ET-1 CSF levels are associated to the 
activation of proapoptotic pathways and to the inactivation of antiapoptotic pathways. On the other hand 
ET-1 and p53 levels appear to be independently correlated with amyR, suggesting a possible 
compensatory role for amyloid peptides in restoring the apoptotic balance.
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Aims: Parkinson’s disease (PD), Dementia with Lewy Body (DLB) and Multiple System Atrophy (MSA) 
are common and rapidly growing neurodegenerative disorders, with age being the major risk factor. As a 
result, aged animal models have become increasingly valuable as representative models of disease. Loss 
of dopaminergic and cholinergic neurons in the substantia nigra and basal forebrain, respectively, are 
pathological hallmarks of PD, DLB, and MSA, but have also been associated with normal aging, making 
the use of aged animals for quantification of cell loss associated with disease potentially problematic. 
Comparing dopaminergic and cholinergic neurons in the young and aged rat brain using unbiased 
stereological quantification has not been well studied. We aimed to quantify the dopaminergic and 
cholinergic neurons in the substantia nigra and basal forebrain, respectively, in young and aged rats. 
Methods: Using 5 month and 23-month-old Fischer 344 x Brown Norway F1 hybrid rats of both sexes, 
immunofluorescence and stereology was completed. Immunofluorescence was used to stain for tyrosine 
hydroxylase (TH) and choline acetyltransferase (ChAT), dopaminergic and cholinergic cell bodies were 
quantified using the Optical Fractionator probe within Microbrightfield’s Stereoinvestigator software. 
Results: Preliminary data suggest that the number of dopaminergic cells in the substantia nigra and 
ventral tegmental area decrease with age, indicating the aging process in rats is similar to that in humans. 
In addition, female rats possessed more dopaminergic cells than male rats. 
Conclusions: These results inform future stereological studies in age-related disease models, 
particularly PD, DLB, and MSA studies. Although cell loss has been used in animal models as a marker of 
neurodegenerative disease, these data suggest that there may be age and sex-dependent cell loss to 
consider in animal models of disease.
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Aims: Background: Early diagnosis of late onset Alzheimer's disease (LOAD) by peripheral biomarkers 
remains a challenge; many have been proposed, but not have been evaluated in a prospective manner. 
Clusterin (CLU), a chaperone protein expressed in the brain and found in relatively high concentrations in 
plasma is a promising candidate. CLU contributes to the elimination of beta amyloid, is associated to 
neurofibrillary tangles, is involved in apoptosis and neuroinflammation and is associated to the genetic 
risk for LOAD. Objectives: To assess the risk of developing LOAD based on the dynamics of plasma 
CLU. 
Methods: Methods: A longitudinal measurement of CLU was performed in 4 cohorts of 10 old individuals 
(interval between measurements 28.3±14.9 months) including healthy controls, MCI and AD. Comparison 
was performed between groups of subjects that presented a cognitive decline vs those that remained 
stable. 
Results: Results: Repeated two-way ANOVA showed an effect of group, time and the group x time 
interaction. At baseline, controls have the same CLU rates, whether they subsequently convert to AD or 
not. Control and MCI patients did not differ in CLU concentrations. In contrast, conversion from control or 
MCI status to AD was both associated with a significant increase in CLU concentration (p<0.0001). 
Individuals that remained in the same diagnostic category showed no significant CLU changes. To 
validate that the elevation in CLU is associated with conversion to AD, a replication study showed, in a 
second group MCI patients converting to AD in the follow-up (20.3±9 months) that CLU levels increased 
in 16/19 individuals (fold change: 3.5± 2.74; p<0.01). 
Conclusions: Plasma CLU seems to be a promising marker of cognitive decline, and its association with 
AD may be a useful complementary diagnostic tool.
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Aims: Aging is known to be the most important risk factor for sporadic form of Alzheimer’s disease (AD). 
Evidence of post-mitotic neuronal and glial senescence has been recently described in AD. Senescence, 
a cell phenotype of aging, is characterized by irreversible cell-cycle arrest, pro-inflammatory phenotype, 
senescence-associated-secretory-phenotype (SASP), mitochondrial dysfunction, among others. 
Interestingly, mitochondrial dysfunction drives and maintains cell senescence, while cell senescence 
inducers can promote senescence-associated mitochondrial dysfunction. Moreover, transcription 
regulation of pro-inflammatory cytokines drives SASP. Therefore, we aimed to evaluate the potential 
efficacy of transcriptional modifications exerted by histone deacetylase inhibitors (HDACis) in rescuing 
cell senescence in AD cell models. 
Methods: Cell senescence was induced by exposing human fibroblasts to amyloid beta1-42 peptide 
oligomers (AbetaO) for five consecutive days and the effect of HDACis (sodium butyrate [SB] and 
tacedinaline [Tac]) was analysed for 24h after AbetaO exposure. HDACis were also tested prior to 
AbetaO exposure for 24h in human fibroblasts and mouse hippocampal-derived HT22 cells. AD-like 
senescence phenotype was evaluated by following several cellular markers of senescence by 
immunocytochemistry. We also assessed mitophagy using mito-Keima, and the transcription activity of 
key senescence modulators and mRNA levels of selected target genes. 
Results: Our results evidence a decrease in Ki67 labelling, along with increased p21 and nuclei area, 
which was counteracted by SB, and at a lower extent by Tac. Both HDACis prevented the decrease in 
mitophagy induced by 24h exposure to AbetaO. Under similar conditions, Tac was also shown to reduce 
NFAT transcriptional activity, which regulates p21. Moreover, Tac was shown to control the mRNA levels 
of proteins relevant for mitochondrial calcium uptake. 
Conclusions: Our data support that HDACis may act as serotherapeutic compounds in AD cell models.
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Aims: The study aims to utilize multiomics strategies to explore the gut microbiome's role in 
neuroinflammation, aiming to clarify its impact on both PD and iRBD. 
Methods: Using our previously developed methodological framework, we performed a systematic 
multiomics analysis of DNA, RNA, proteins, and metabolite fractions isolated from a total of 122 flash-
frozen fecal samples obtained from PD (46), iRBD (27) patients and healthy controls (49). 
Results: Beyond taxonomic differences, we detected significant molecules like β-glutamate, ceramides, 
arsenite, and flagella-related proteins in PD and iRBD. Glutamate pathways were disturbed, with 
increased β-glutamate levels in disease cases. Ceramide pathways were down-regulated. Genes linked 
to arsenate reduction were also altered. Notably, flagellar biosynthesis-related genes displayed significant 
depletion at the gene level. 
Conclusions: The findings from this research will not only enhance our understanding of the 
microbiome's role in PD but also increase the potential therapeutic targets for addressing the disease.
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Aims: The aggregation of amyloid beta (Abeta) and post-translationally modified Abeta in particular is a 
neuropathological feature in brains of Alzheimer’s disease (AD) patients. In other types of dementia, such 
as dementia with Lewy bodies (DLB) and vascular dementia (VAD), a role of Abeta in the pathology is 
hypothesized. We propose distinct pathogenic profiles of Abeta post-translational modifications (PTMs) in 
AD and other types of dementia. 
Methods: We employed novel and established monoclonal antibodies for comparative analyses of 
different Abeta PTMs in post mortem human brain tissue of pre-symptomatic and symptomatic AD cases, 
of subjects who suffered from DLB and VAD, respectively, and of control subjects. Using machine 
learning protocols, we quantified immunohistochemical stainings of Abeta PTMs and compared the 
results with the quantification of Abeta variants employing ELISAs. For the latter technique, tissue 
fractions were prepared based on differential solubility of Abeta variants in detergents and formic acid. 
Furthermore, histopathological findings were correlated with clinical data. 
Results: In human brain tissue, labeling with antibodies raised against Abeta PTMs isoaspartate 7 
(isoD7), pyroglutamate 3 (pE3) or phosphoserine 8 (pSer8) showed a lower percentage of stained plaque 
area compared to labeling of total Abeta. The isoD7-Abeta variant was the most abundant among the 
Abeta PTMs investigated. Both the total plaque load and abundance of Abeta variants were highest in AD 
cases, followed by DLB and pre-symptomatic AD, and lowest in VAD cases. 
Conclusions: Abeta plaque pathology in general and the percentage of Abeta variants compared to total 
Abeta can be quantified using single labeling immunohistochemistry and machine learning protocols. 
Abeta PTMs, and in particular the abundant isoD7-Abeta variant, might be considered for diagnostic and 
therapeutic approaches in different types of dementia.
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Aims: Objective: The MODEL-AD Preclinical Testing Core established a rigorous drug testing strategy 
for unbiased assessments. To validate this pipeline, chimeric aducanumab (chAdu) in aged 5XFAD mice 
was tested. To elucidate the pharmacodynamics (PD), metabolic connectomic modeling was performed. 
Methods: Methods: chAdu was synthesized by transfection and qualified by standard methods. To 
determine the dosing strategy, PK studied were conducted in 9 mos 5XFAD mice of both sexes dosed 
with chAdu from 0.1 to 30 mg/kg, and blood sampled every 3 days between 0 and 27 days. PK/PD 
modeling predicted dose levels of 0.1 to 30 mg/kg at Q1W. Brain PD was determined at baseline and 
conclusion of chronic treatment via 18-FDG PET/CT. Images were registered to the Paxinos-Franklin 
atlas, extracted, and network connectivity determined by z-score transformation, pairwise covariance 
analysis. Networks were modularized via multi-resolution-consensus clustering (MRCC), where region set 
enrichment was conducted. Whole brain and module level statistics were conducted between sexes and 
across doses. 
Results: Results: chAdu showed high purity and stability with freeze/thaw. PK/PD modeling revealed 
T1/2 of ~2.5 days and informed the PD dose regimen (0.1-30 mg/kg Q1W, IP). 12-week treatment with 
chAdu resulted in dose- and sex-dependent dependent reversal of glycolytic loss in key brain regions. 
Whole brain covariance analysis of regional 18F-FDG PET uptake thresholded at the p<0.05 level, 
revealed a dose and sex dependent changes in network degree, density, positive and negative 
connection strength, and clustering coefficient. Network MRCC modules composition and distribution 
showed dose and sex dependency. 
Conclusions: Conclusions: These data indicate that chAdu was selective and stable, and resulted in 
sex and dose dependent relevant metabolic network changes consistent with neuromodulation, and 
demonstrate the value of metabolic connectomic modeling for evaluating drug efficacy.
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Aims: Immunotherapy against amyloid-beta has been shown as a promising treatment option for 
Alzheimer’s disease (AD). In a phase 3 clinical trial in early AD subjects, lecanemab demonstrated 
disease-modifying effects on clinical endpoints and clearance of amyloid-beta plaques in the brain. 
Lecanemab is a humanized IgG1 monoclonal antibody, selectively targeting amyloid-beta protofibrils. 
Soluble amyloid-beta protofibrils are believed to be the most toxic species of amyloid-beta. 
Immunotherapy with antibodies targeting amyloid-beta is associated with amyloid-related imaging 
abnormalities with edema (ARIA-E). The incidence of ARIA-E might correlate with antibody binding to 
amyloid-beta in cerebral amyloid angiopathy (CAA) in vessels. Here we have studied binding of 
lecanemab and other amyloid-beta-binding antibodies to different amyloid-beta species isolated from AD 
brain. 
Methods: Amyloid-beta species were measured in human postmortem brain isolated from parenchymal 
and meningeal tissue. MSD/ELISA and mass spectrometry were used for measurement and 
characterization. Binding studies with amyloid-beta antibodies were carried out using 
immunoprecipitation. 
Results: Soluble amyloid-beta protofibrils were mainly composed of amyloid-beta-42 and levels were 
significantly elevated in AD brains compared to non-demented controls. Amyloid-beta 40 was identified as 
the major amyloid-beta species in CAA. Pyroglutamate-3 modified amyloid-beta was significantly elevated 
in insoluble brain fraction at later Braak stages as compared to lower Braak stages. Lecanemab showed 
strong binding to all sizes of amyloid-beta protofibrils isolated from AD brains, and showed low binding to 
amyloid-beta fibrils prepared from CAA. 
Conclusions: Lecanemab has a unique binding profile with a high selectivity for soluble amyloid-beta 
protofibrils. This was shown when different amyloid-beta antibodies were compared regarding their 
binding properties to amyloid-beta species isolated from human postmortem brain tissue. These 
differences could have an impact on clinical efficacy and safety when treating AD patients.
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Aims: Leqembi (Lecanemab), a humanized monoclonal antibody targeting amyloid β, has secured FDA 
approval as a treatment for early Alzheimer's disease (AD). There is growing interest in using it for AD in 
Down syndrome (DS), given over 90% of DS eventually develop AD. However, Leqembi comes with a 
critical consideration—Cerebral-Amyloid-Angiopathy (CAA)-related hemorrhage. CAA involves amyloid 
buildup within the brain vasculature. People with DS have a notably higher CAA prevalence compared to 
the general population, heightening this risk of adverse side effects during Leqembi treatment. To 
address this pressing clinical concern, our study aimed to determine if Leqembi can detect CAA 
structures in post-mortem brain tissues from people with DS. 
Methods: Since Lecanemab is a human antibody, conducting immuno-histochemical staining on human 
tissue without significant background staining presented a technical challenge. We have developed a 
novel method using fragment antigen-binding regions (Fab) to block the endogenous level of human IgG 
in the brain tissue for reducing the general background caused by human-on-human 
immunohistochemical staining. We compared 12 brains from people with DS (Ages 49 to 68) to 5 brains 
from late onset AD (ages 83 to 96). 
Results: First, Lecanemab labels a diverse phenotype of amyloid plaques in DS brains, with different 
plaque morphologies, including coarse-grained, cotton wool, and classic cored structures. Second, 
Lecanmab labels extensive vascular amyloid deposition in all 12 DS cases. Lecanemab labels particularly 
widespread leptomeningeal and cortical amyloid angiopathy, including blood vessel and capillary amyloid 
angiopathy in the cortex. There are also diffuse parenchymal Aβ deposits around the blood vessels. 
Conclusions: This discovery raises heightened concerns regarding the safety and suitability of 
Leqembi's use in people with DS over the age of 50 years, underscoring the need for careful evaluation in 
clinical applications.
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Aims: Amyloid-β (Aβ) peptides of various lengths are produced by sequential proteolysis of the 
transmembrane amyloid precursor protein (APP) by the β- and the γ-secretases that both operate in the 
cholesterol-rich membrane bilayer. We previously showed that increase of membrane cholesterol triggers 
APP endocytosis and the production of toxic Aβ peptides. Furthermore, we found that K to A mutation in 
the cholesterol-binding site of APP at position 28 in the Aβ sequence leads to the generation of short and 
non-toxic Aβ peptides (mainly Aβ33) in HEK293T cells, likely by increasing the carboxypeptidase activity 
of the γ-secretase. Here we wish to investigate the effect of the K28A mutation on APP processing in 
neuroblastoma cells and in human iPSC-derived neurons, and test whether this mutation can counteract 
the deleterious effects of the London mutation producing toxic Aβ42 in familial AD. 
Methods: Using CRISPR/Cas9 technology and pEBV vector expression, human neuroblastoma cell lines 
(SH-SY5Y, BE(2)-C and SK-N-AS) and human iPSC clones were engineered 
Results: We successfully developed several new human neuroblastoma cell lines by first silencing 
endogenous APP and concomitantly expressing stably inducible or constitutive APP with or without the 
K28A mutation. In addition, we generated new hiPSC lines with the K28A mutation starting from iPSC 
from a patient carrying the London mutation (V717I) and its isogenic control obtained by reversing the 
V717I mutation using CRISPR/Cas9. We will present data on APP processing in these new cell lines 
Conclusions: Collectively these data support the premise of new gene-editing therapy to mitigate the 
overproduction of toxic Aβ species in the context of AD, similarly to g-secretase modulators but may be 
more efficiently by reducing the size to Aβ33
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Aims: Gamma-secretases are multifaceted intramembrane proteolytic systems, the dysfunction of which 
leads to early-onset Alzheimer’s disease (AD). They are composed of four subunits: presenilin (PSEN1 or 
PSEN2, catalytic subunit), nicastrin (NCSTN), presenilin enhancer 2 (PEN2) and anterior pharynx 
defective 1 (APH1A or APH1B). In humans, PSEN and APH1 heterogeneity gives rise to four complexes 
with distinctive proteolytic profiles. Here, we investigated the mechanistic basis for differences in kinetic 
and pharmacological properties of the human gamma-secretase family, with a focus on amyloid beta 
production. 
Methods: Gamma-secretases and their substrates were expressed using baculoviral expression system 
and purified via affinity chromatography. In vitro gamma-secretase activity assays were performed in the 
presence or absence of pharmacological modulation. Thermoactivity assays informed about enzyme-
substrate (E-S) complex stability. 
Results: We found that significant differences in E-S complex stabilities, which define enzyme 
processivity and amyloid beta length, arise from the composition of gamma-secretases, with PSEN 
having the greatest impact. Notably, PSEN2-type complexes presented lower E-S stabilities, similar to 
those observed for early-onset AD-linked PSEN1 variants. The differential E-S complex stabilities 
modulated the processing of substrates, including the amyloid precursor protein. Finally, thermoactivity 
assays performed in the presence of gamma-secretase modulators (GSMs) demonstrated that the 
differential E-S stability translates not only into a distinct degree of enzyme processivity but also has an 
impact on the response to GSMs. 
Conclusions: Our analyses demonstrated a marked impact of gamma-secretase complex composition 
on enzyme processivity and pharmacological modulation by GSMs. These findings are relevant for the 
design and analysis of drugs selectively targeting particular subtypes of gamma-secretase complexes in 
therapy.
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Aims: Signal Peptide Peptidase-Like 2b (SPPL2b) is a promising brain-specific intramembrane protein 
involved in the cleavage of Alzheimer's disease (AD)-related proteins, such as BRI2, inflammatory-related 
proteins like CD74, TNFalpha, and Clec7a, and synaptic function proteins Neuregulin-1 and VAMP 1-4. 
SPPL2b is expressed specifically in the hippocampus and cortex. The cleavage of TNFalpha by SPPL2b 
promotes the inflammatory pathway. Conversely, the SPPL2b substrate BRI2 regulates amyloid precursor 
protein cleavage and Aß production. This work explores the pathophysiological role of SPPL2b in AD 
pathogenesis and investigates the potential of inhibiting SPPL2b as a novel therapeutic strategy. 
Methods: To characterize the role of SPPL2b in the APP cleavage process, we used primary cell cultures 
from WT and SPPL2b-deficient mice. Furthermore, we assessed the therapeutic potential of inhibiting 
SPPL2b by employing a new AD mouse model generated through crossbreeding state-of-the-art AppNL-
G-F knock-in mice with SPPL2b-deficient mice. Secreted Aβ peptides were quantified using ELISA. Cells 
and mouse brain samples were analyzed through western blotting, immunoprecipitation, and 
immunofluorescence. 
Results: The results showed a significant increase in BRI2 staining, followed by a substantial reduction in 
soluble APP, Aβ40, and Aβ42 in the media of SPPL2b KO neurons (Fig.1A). Most importantly, a notable 
decrease in brain on Aβ42 levels and Aβ plaque deposition was observed at 4 months of age in SPPL2b-
deficient/AppNL-G-F mice (Fig.1B). Furthermore, immunoprecipitation of BRI2 from the cortex of those 
mice revealed an increased interaction between BRI2 and APP 
(Fig.2). 

 



 

 
Conclusions: The results outlined in this study support a relevant connection between SPPL2b and AD. 
In a global scenario characterized by the need to identify novel strategies to prevent and counteract AD 
progression, this study highlights and strengthens the importance of SPPL2b as a novel therapeutic 
approach for AD.
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Aims: Recent genome-wide association studies discovered angiotensin-converting enzyme (ACE) as a 
risk locus for developing late-onset Alzheimer’s disease (LOAD). The protein ACE1 is known for its role 
as a blood pressure regulating enzyme in the renin-angiotensin system; however, it is also present in the 
brain and has other substrates, including amyloid-β. Hypertension is associated with increased risk for 
developing AD, and people taking some ACE1-targeting therapeutics have reduced incidence of AD. 
Recent whole genome sequencing (WGS) of LOAD families revealed rare ACE coding variants. Previous 
work from our lab demonstrated that one such variant, rs4980, caused hippocampal neurodegeneration, 
which was exacerbated by amyloid pathology in a knock-in mouse model. Additional rare AD-risk and AD-
protective variants were discovered by WGS in LOAD family cohorts. This project seeks to characterize 
these rare variants in a cellular model system in order to understand the mechanisms by which they could 
alter ACE1 processing, expression, function, and affect cell viability. 
Methods: SH-SY5Y neuroblastoma cell lines stably expressing each ACE variant were used in the 
following experiments. Cell lines were differentiated for 5 days in retinoic acid, then subjected to 
experimental procedures to determine ACE1 expression and function as well as markers of apoptosis. 
Results: AD-risk variants increased ACE1 catalytic activity while AD-protective variants altered ACE1 
membrane expression and ectodomain shedding. No mutations caused overt cell death, indicating the 
potential involvement of other cell types in AD pathogenic mechanisms. 
Conclusions: Increased ACE1 protein activity correlates with AD Braak staging, verifying our activity 
results. Furthermore, ACE1 ectodomain shedding from the cell membrane may be a protective 
characteristic in this culture model. Future directions include investigating pathogenic ACE1 substrates 
such as Aβ42, C3, and angiotensin I.
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Aims: Introduction: Alzheimer’s Disease (AD) is characterized by extracellular deposits of Aβ peptide, 
resulting from amyloid cleavage of APP. This processing is controlled by α-, β- and γ-secretase. Resulting 
fragment toxicity is a direct outcome of the first cleavage: β-secretase (BACE1) causes amyloid cleavage, 
while the competing α-secretases (ADAM10 and ADAM17) produce a protective cleavage. AD is also 
linked to several cellular alterations at the mitochondrial level. These anomalies can contribute to disease 
progression but may also trigger cellular rescue mechanisms. Objectives: This study assessed the 
potential of retinoid signalling as a therapeutic strategy for AD, by modulating cellular and molecular 
characteristics. 
Methods: Methods: Differentiated SH-SY5Y cells were treated with diverse Retinoic Acid Receptor (RAR) 
agonists and antagonists, the oxidative agent Paraquat, and Aβ peptide. Protein alterations were 
assessed by western blotting. Mitochondrial changes and homeostasis were analysed by live imaging 
confocal microscopy. 
Results: Results: Results showed a decrease in APP β-cleavage with RARα activation, potentially 
impacting protein levels via phosphorylation mediated modifications. Retinoid signalling appears to 
rescue oxidative stress induced mitochondrial damage. 
Conclusions: Conclusion: These results lay the foundation to a promising therapeutic strategy, impacting 
several cellular processes towards neuronal health. Acknowledgments & Funding: This project was 
funded by FCT EXPL/BTM-SAL/0902/2021 (DT), La Caixa Foundation CI21-00276 (DT), CENTRO-01-
0145-FEDER-181255 (OCS) and 739572 (OCS).
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Aims: Cerebral amyloid accumulation is an important causal factor of AD pathobiology. Long Aβ 
fragments such as Aβ42 are the major drivers of amyloid accumulation in the brain. Gamma Secretase 
Modulators (GSMs) reduce the production of amyloidogenic Aβ42 and Aβ40 while proportionally 
increasing the non-amyloidogenic shorter fragments Aβ38 and Aβ37. Here we investigated how the 
activity of GSMs is influenced by ADAD mutations and the type of GSMs studied. 
Methods: The ADAD mutations PSEN1 E280A (‘Columbian mutation’), PSEN1 L166P, and PSEN2 
N141I (‘Volga German’) were studied for their sensitivity to GSMs in vitro. 
Results: The PSEN1 E280A mutation showed equivalent sensitivity to GSMs compared to the WT allele, 
judged by the GSM’s capacity to lower Aβ42 levels, compared to the PSEN2 N141I and PSEN1 L166P 
mutations. The latter two mutations were less sensitive to an early generation NSAID-type GSM 
compared to latest generation non-NSAID GSMs. 
Conclusions: Responses to GSMs have been described for wild type Gamma Secretase (sporadic AD; 
healthy volunteers) but can differ in ADAD with mutated Gamma Secretase. We show that the presence 
of ADAD PSEN1/2 mutations profoundly impact the sensitivity of gamma secretase to GSMs. Both non-
NSAID and NSAID GSM can ameliorate the effect of specific ADAD mutations, as judged by their Aβ42 
lowering potential. However, the efficacy of NSAID and next generation non-NSAID GSMs is variable 
depending on the nature of specific PSEN1/2 ADAD mutations. Our studies emphasize the importance of 
carefully characterizing the pharmacology of GSMs in the presence of specific PSEN1/2 ADAD mutations 
for assessing the potential therapeutic effects of various GSMs in subjects with ADAD mutations.
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CHEMICAL, BIOCHEMICAL, CELLULAR, AND PHYSIOLOGICAL CHARACTERIZATION OF 
LEUCETTINIB-21, A DOWN SYNDROME AND ALZHEIMER’S DISEASE DRUG CANDIDATE 
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Aims: Memory and learning disorders in Down syndrome (DS) and Alzheimer’s disease (AD) are 
associated with an increased activity of DYRK1A (dual specificity, tyrosine phosphorylation regulated 
kinase). In DS, DYRK1A is overexpressed by a 1.5-fold factor (Dyrk1a gene on chromosome 21) while, in 
AD, DYRK1A is cleaved by calpains to a low-molecular weight form with enhanced activity and stability. 
Genetic and pharmacological inhibition of DYRK1A corrects these cognitive disorders in DS/AD animal 
models, encouraging the development of a clinical DYRK1A inhibitor to treat memory/learning 
difficulties in patients with AD or DS. 
Methods: Inspired by Leucettamine B, a marine sponge natural product, we synthesized, optimized and 
extensively characterized >500 analogues, Leucettines, followed by a second-generation 
family, Leucettinibs (>670 analogues) and selected an orally available drug candidate, Leucettinib-
21 with favorable pharmacological properties. 
Results: Leucettinib-21 was chosen as a drug candidate following extensive structure/activity studies and 
multiparametric evaluations. We will present its physico-chemical properties (X-ray powder diffraction, 
differential scanning calorimetry, stability, solubility, crystal structure) and drug-like profile. Leucettinib-
21’s kinase inhibitory selectivity (analyzed by radiometric, fluorescence, interaction, thermal shift, 
residence time assays) reveals DYRK1A as the first target, but also some ‘off-targets’ which may 
contribute to the drug’s biological effects. Leucettinib-21 was co-crystallized with CLK1 and modelled 
in the DYRK1A structure. Leucettinib-21 inhibits native, endogenous DYRK1A in cells (demonstrated by 
direct catalytic activity, and phosphorylation levels of Thr286-cyclin D1 or Thr212-Tau). Leucettinib-
21 corrects memory disorders in the Down syndrome mouse model Ts65Dn. 
Conclusions: Leucettinib-21 is entering safety/tolerance phase 1 clinical trials in Q4-2023.
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DESIGN, SYNTHESIS, IN SILICO AND BIOLOGICAL EVALUATION OF MULTI-TARGETABLE 
CHALCONE DERIVATIVES BEARING N-ARYL PIPERAZINE FOR THE TREATMENT OF 
ALZHEIMER'S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.E. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: NEUROTRANSMITTERS & RECEPTOR-BASED 

Nilesh Bajad, Sushil Kumar Singh, Ashok Kumar 
Indian Institute of Technology (BHU), Department Of Pharmaceutical Engineering & Technology, 
Varanasi, India 

Aims: To develop a drug molecule targeting by two or more mechanisms i.e., a multi-target-directed 
ligand (MTDL). It is one of the worthwhile approaches in drug discovery against multifactorial diseases 
like Alzheimer's disease (AD). 
Methods: The novel potential MTDLs were designed by scaffold hopping guided strategy and subjected 
to in silico studies and molecular properties analysis. Accordingly, a series of 17 novel multi-targetable 
chalcone derivatives were synthesized and evaluated for the inhibition of ChEs (eeAChE and eqBuChE), 
hBACE-1 and blood-brain barrier permeability assay. Furthermore, in-vivo behavioural studies were 
performed on scopolamine-induced amnesia model. 
Results: The synthesized lead molecule showed optimal inhibitory activities in micro-molar range against 
AChE with IC50 value of 14.84 ± 1.562 µM and significant BuChE inhibition. It also showed promising 
blood-brain barrier (BBB) permeability, potential BACE-1 inhibitory activity, and Aβ1-42 aggregation 
inhibition. The binding mode analysis and protein-ligand stability of the optimal compound with AChE and 
BACE-1 were revealed with the molecular docking and dynamics simulation studies. The compound 
showed significant mprovement in memory function in the scopolamine-induced mice model. 
Conclusions: Amongst all the tested derivatives, lead-bearing unsubstituted benzylpiperazine fragment 
and para-bromo substation at chalcone scaffold exhibited potent AChE inhibitory property with significant 
inhibition of hBACE-1. In particular, the findings revealed that the carbon linker between the piperazine 
and aryl ring-bearing electronegative substituent was essential for the potential activity. Overall results 
indicated that the multi-targetable chalcone derivatives bearing n-aryl piperazine may be potential novel 
therapeutic agent for the management of AD.
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ONESTX-1, A STEROID SULFATASE INHIBITOR, AS A NOVEL PHARMACOLOGICAL APPROACH 
TO TREAT ALZHEIMER’S DISEASE 
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Aims: ONESTX-1/STX64/irosustat is a small molecule that inhibits steroid sulfatase (STS) and showed to 
be active against Alzheimer and Parkinson in animal models. Oral administration of ONESTX-1 induces 
increment in the ratio of sulfated vs free steroids in animals and humans. In addition, ONESTX-1 showed 
a good safety and tolerability profile studied in several clinical trials for previous oncology indications. 
ONESTX-1 increased the lifespan of C. elegans, produced beta-amyloid decrease and memory recovery 
in Alzheimer mice models (Pérez-Jiménez, 2021). In this work, we studied if memory recovery in old mice 
could be associated to the activation of the cholinergic activity and other pathways associates to 
starvation. 
Methods: Old mice showing cognitive impairment were used in chronic treatment for 6 months (2 mg/L 
ONESTX-1 in water from a concentrated stock of 5 mg/mL in DMSO). The passive avoidance test was 
used to assess memory recovery. Nematodes were treated with 1mM of aldicarb to assay cholinergic 
activity in wild type or in mutants of putative target genes. 
Results: Old mice showed memory recovery in the passive avoidance test with ONESTX-1 or 
epitestosterone sulfate. Others hallmarks of aging, that appear exacerbated in AD, like acetylcholine 
deficiency, adult neurogenesis decrease and neuroinflammation seems to be rescued by ONESTX-1 
treatment. Using mutant strains in C. elegans, we started to elucidate the molecular mechanism triggering 
this effect. 
Conclusions: ONESTX-1 may act at different levels against the progression of Alzheimer’s disease 
according to the preclinical data. The antiaging effect of ONESTX-1 at different levels has been shown to 
be a novel strategy to fight Alzheimer and Parkinson diseases. One of the downstream actions of 
ONESTX-1 administration was to induce cholinergic activity, which is impaired in Alzheimer’s disease.
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SYNERGISTIC EFFECTS OF GALANTAMINE AND COTININE IN A TRANSGENIC RAT MODEL OF 
AD 
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Aims: Since current treatment strategies for AD show limited efficacy and substantial side effects, new 
and innovative approaches are needed to provide successful therapy within a worldwide aging 
population. The aim of this study is to pin down synergistic effects of chronic co-treatment using cotinine, 
a positive allosteric modulator of alpha7-nicotinic acetylcholine receptors plus galantamine, an 
acetylcholine-esterase inhibitor. Single and combined preclinical therapeutic efficacy of both components 
is evaluated in hAPP-transgenic rats with endpoints in information processing, emotionality, memory, 
attention and cognition. 
Methods: 6-month-old pre-symptomatic McGill-R-Thy1-APP and wildtype rats receive either galantamine 
(3 mg/kg/24h) or cotinine (2 mg/kg/24h) individually or combined via drinking water for 13 weeks. General 
phenotyping evaluating metabolism (activity and calorimetry) and sensorimotor function (startle response) 
is conducted before and during the treatment phase. Effects of treatment on emotionality, memory (object 
recognition), cognitive flexibility and attention (operant conditioning) are assessed starting at the eighth 
week of the treatment phase. 
Results: Evaluation of sensorimotor function confirmed genotype differences such as reduced pre-pulse 
inhibition in transgenic animals in accordance with previous studies in rodents and patients. Co-treatment 
remarkably increased pre-pulse inhibition suggesting potentiated benefits compared to single compound 
administration. 
Conclusions: Our project aims to tackle AD symptoms by boosting the cholinergic neurotransmission in 
a dual manner using galantamine and cotinine, both with promising clinical properties. Effects of their co-
treatment on pre-pulse inhibition confirm the successful administration and appropriate dosage of the 
drugs and support the hypothesis of a positive outcome of synergistic cholinergic modulation on AD 
pathology. Lack of genotype and treatment effects on advanced memory tasks may be due to the 
relatively young age of the animals and the comparatively long treatment phase (7 weeks) before 
behavioral testing.
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INCREASED LEVEL OF 12 KDA C-TERMINAL APOE FRAGMENTS IN AD BRAIN 
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Aims: The epsilon4 (E4) allele of apolipoprotein E (APOE) is a major genetic risk factor for late-onset 
Alzheimer’s disease (AD), yet the pathological mechanism is not fully understood. Compared to ApoE2 
and ApoE3, ApoE4 is more vulnerable to undergo proteolytic cleavage generating fragments, some of 
which have been found to be neurotoxic. We analyzed ApoE fragments in brain extracts from AD and 
non-demented controls (NDE) and identified fragments that were increased in AD brain. Antibodies 
selective for the identified fragments were developed. 
Methods: ApoE fragments in brain extracts from AD and NDE were analyzed using immunoprecipitation 
(IP) and Western blot (WB), and ApoE bands were excised from SDS/PAGE gel. Protein sequences were 
identified using nanoLC-MS/MS. Antibodies towards the N-terminus of the different fragment neo-
epitopes were generated using hybridoma technique and fragment selectivity was tested using ELISA. 
Monoclonal antibodies were assessed for target binding by IP of human AD brain extracts and by 
immunohistochemistry (IHC) on AD brain sections. 
Results: WB analysis of human brain extracts revealed a 12 kDa ApoE band that showed increased 
intensity in AD brain as compared to NDE. NanoLC-MS/MS analysis of the isolated ApoE band 
demonstrated fragments cleaved at position L198, A199 and G200, all with an intact C-terminus. 
Monoclonal antibodies selective for the three ApoE fragments were generated and shown to have >1000-
fold selectivity for the fragments versus full length ApoE. IP using the fragment selective antibodies 
demonstrated specific binding in AD brain extracts. Moreover, IHC showed association of the ApoE 
fragments to amyloid plaques and cerebral amyloid angiopathy on AD brain sections. 
Conclusions: C-terminal ApoE fragments were identified as increased in AD brain. Monoclonal 
antibodies selective for the three fragment variants were generated and used for further characterization.
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FUNCTIONAL AND MORPHOLOGICAL EFFECTS OF 12 KDA C-TERMINAL APOE FRAGMENTS IN 
RAT CORTEX CULTURES 
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Aims: In a previous study, 12 kDa C-terminal ApoE fragments were identified to be increased in 
Alzheimer’s disease (AD) brain as compared to non-demented controls (NDC). To evaluate potential 
effects of these fragments in AD pathogenesis we used optical electrophysiology and high content 
imaging (HCA)-based assays to study effects on function and morphology of neurons and astrocytes in 
neuronal rat cortical cultures. 
Methods: Embryonic rat cortical (rCtx) 384-well format cultures were either transduced with Adeno-
associated viruses (AAVs) carrying vectors encoding C-terminal ApoE fragments, or fragments were 
added directly to cells. Neuronal and astrocyte morphology was quantified using HCA. Further, an optical 
electrophysiology platform was used to investigate effects on neuronal network activity. 
Results: Extracellular addition of 12 kDa C-terminal ApoE fragments to rCtx cultures did not result in any 
effects on either morphological or functional parameters. This was probably caused by an inadequate 
uptake of the fragments by the cells. However, using AAV-based expression of 12 kDa C-terminal ApoE 
fragments, successful expression was demonstrated intracellularly in both neurons and astrocytes. As a 
result of fragment expression, the number of astrocytes and the density of the astrocytic network was 
decreased, whereas no effects were observed on the neuronal morphology. The astrocytes thus 
appeared to be more vulnerable to transduction with AAV-ApoE fragments compared to the neurons. 
Interestingly, spontaneous neuronal activity was affected by expression of ApoE fragments. 
Conclusions: An AAV-based approach to achieve intracellular expression of ApoE fragments was 
established. Expression of ApoE fragments caused a decrease in astrocytic number and cellular network 
density. Further, neuronal activity was altered in presence of the 12 kDa C-terminal ApoE fragments. 
Future studies should include appropriate AAV-controls to ensure the specific effects observed.
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SYSTEMIC ADMINISTRATION OF A TNF RECEPTOR 2 AGONIST IMPROVES NEUROPATHOLOGY 
AND COGNITIVE FUNCTIONS IN A HUMANIZED ALZHEIMER’S DISEASE MODEL 
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Aims: Alzheimer’s disease (AD) is a progressive neurodegenerative disorder and the most common 
cause of dementia. Accumulating experimental evidence shows the important role of tumor necrosis 
factor-α (TNF-α) signaling in AD, but the exact role of TNF-α in AD is still not completely understood. 
Although TNF-inhibitors are successfully used for treatment of several autoimmune diseases, like 
rheumatoid arthritis, total inhibition of TNF-α can cause adverse side effects in neurological diseases. 
This is attributed to the opposing roles of the two receptors of TNF-α. TNF receptor 1 (TNFR1) 
predominantly mediates inflammatory and pro-apoptotic signaling pathways, whereas TNF receptor 2 
(TNFR2) is related to neuroprotection and promotes tissue regeneration. Thus, the specific activation of 
TNFR2 signaling seems a promising strategy for AD therapy. 
Our approach consists on treating an APP overexpressing AD mouse model that contains a chimeric 
human TNFR2 with a human-specific TNFR2 agonist to investigate its effectiveness in AD-related 
pathology. 
Methods: Treated and control animals were evaluated in behavioral tests and neuropathological changes 
were investigated. 
Results: Our results showed that administration of the TNFR2 agonist resulted in a drastic reduction of 
Aβ plaques and beta-secretase 1 (BACE-1). Moreover, we observed an increase in microglial activation 
and phagocytosis, which could be related to a higher clearance rate of Aβ. Finally, at the behavioral level, 
our treatment showed an improvement in cognitive functions. 
Conclusions: These results suggest that activation of TNFR2 might be useful as a potential treatment for 
AD.
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INVESTIGATION OF PRO-INFLAMMATORY CYTOKINE RELEASE IN A HUMAN MONOCYTE-
DERIVED MICROGLIAL MODEL IN RESPONSE TO PURINERGIC AGONISTS AND ANTAGONISTS 
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Aims: Neuroinflammation is generally accepted as a major driver of neurodegeneration with genetic 
evidence linking ‘myeloid’ associated genes (e.g. TREM2, CD33, ABCA7 and CR1) with AD risk and 
supporting a role for microglia (and infiltrating monocytes) in mediating pathology. Microglia express 
several purinergic receptors including P2X7, P2X4, A2A, A3, P2Y4, P2Y6 and P2Y12 receptors which 
regulate their function. 
Methods: We exposed human monocytes to a cocktail of CNS-associated cytokines over 5-10 days to 
generate a cell type with features of human microglia (iMDM). We then used these iMDM to investigate 
cytokine release in response to purinergic stimulation. 
Results: IL-1b release from LPS-primed iMDM was evoked by the P2X7 agonist BzATP, which was 
prevented in a concentration-dependent manner by P2X7 antagonists and NLRP3 inhibitors. However, 
BzATP also had a suppressive effect on TNFa release that was not P2X7-independent. While this 
suppressive effect on TNFa release could be mimicked by adenosine receptor agonists, use of receptor 
specific antagonists suggested the BzATP-mediated inhibition was occurring via a distinct pathways. The 
anti-inflammatory impact of adenosine however was mixed, as when present during iMDM differentiation, 
adenosine increased release of IL-6. While suramin to an extent was able to reverse the impact of BzATP 
on TNFa release, individual P2Y antagonists did not have the same impact suggesting a more complex 
pharmacology that may involve different or heteromeric receptors. Finally while TNFa release in response 
to LPS was not sensitive to NLRP3 inhibition, in the presence of BzATP, responses exhibited a degree of 
sensitivity to NLRP3 inhibitors. 
Conclusions: These findings suggest purinergic signalling has the potential to regulate 
neuroinflammation and is likely determined by integrated crosstalk from different purinergic receptors.
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DISCOVERY AND OPTIMIZATION OF NOVEL POTENT BRAIN PENETRANT NLRP3 INHIBITORS 
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Aims: NLRP3 inflammasome activation in microglia is involved in multiple pathological mechanisms of 
neurodegenerative disorders including Alzheimer’s disease (AD). Misfolded proteins, dying neurons, 
mitochondrial and lysosomal dysfunction all activate NLRP3, promoting a proinflammatory 
microenvironment and decreasing the efficiency of microglial phagocytosis resulting in further aggregation 
of misfolded proteins. Genetic NLRP3 deficiency and first-generation NLRP3 inhibitors demonstrated 
therapeutic benefit in multiple models of neurodegeneration. However, NLRP3 inhibitors with improved 
brain penetration need to be developed and validated. 
Methods: The efficacy of NLRP3 inhibition was evaluated in cell-based assays and in a mouse model of 
LPS-ATP induced acute peritonitis. Target engagement was confirmed using a MCC950-competition 
BRET assay. Selectivity over other inflammasomes, ADME properties and safety were evaluated, and 
pharmacokinetic profile explored in rodents. 
Results: Using rational drug design and iterative medicinal chemistry optimization, several distinct 
chemical scaffolds of small molecule NLRP3 inhibitors were generated. Following NLRP3 activation, IL-
1β production by primary human and mouse macrophages, microglia and whole blood, was potently 
inhibited by selected compounds with efficacy in the low nanomolar range. In vivo, this translated into a 
potent inhibition of NLRP3 in the acute peritonitis model showing IC50 = 10 nM. Selected compounds 
displayed excellent physico-chemical properties, good safety margin in hERG inhibition, no genotoxicity 
and no off-target binding. Brain penetration was optimized to reach unbound brain-to-plasma partition 
coefficient (Kp,uu,brain) > 0.3 and ensure efficient NLRP3 inhibition in the brain for 24h at 50 mg/kg. 
Conclusions: These novel, potent, selective and brain penetrant NLRP3 inhibitors will enable the 
preclinical and clinical validation of the therapeutic potential of safely restoring microglial homeostasis in 
neuroinflammatory and neurodegenerative diseases including AD, alone or in combination with 
successful Abeta-lowering therapies.
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BIOANALYSIS OF PYRROLOQUINOLINE QUINONE, A POTENTIAL COGNITIVE ENHANCER IN 
MICE BRAINS. 
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Aims: Pyrroloquinoline quinone (PQQ) has recently shown enhancing cognitive functions in animal 
studies and healthy adults. In attempt to understand the mechanism of action, whether it acts centrally or 
peripherally, bioanalysis of PQQ in mice brains is performed. Our research question is can PQQ pass the 
blood-brain barrier (BBB)? the aim of research is qualitative bioanalysis using gas chromatography-
tandem mass spectrometry to assess PQQ BBB permeability and its metabolites in mice brains. 
Methods: A neuroinflammatory mouse model was treated intraperitoneally (i.p.) with PQQ. PQQ was 
extracted from mice brains using acetonitrile. PQQ derivatization by silylation where N,O-
Bis(trimethylsilyl)trifluoroacetamide was the reagent of choice. GCMSMS method of 15min run time was 
developed. 
Results: BBB shows permeation to PQQ after i.p. administration of PQQ with lipopolysaccharide that 
mimics Alzheimer’s disease induced neuroinflammation. Moreover, the BBB is permeable to PQQ in 
healthy mice showing intact BBB. Dietary PQQ was identified in mice brains whose standard diet 
contained soybeans which is rich in PQQ. Based on the preliminary validation, PQQ concentration in 
mice brains from dietary source as chow diet is 1.59±0.27μg in 250µg brain homogenate while PQQ 
concentration in treated mice brain with saline and PQQ is 3.89±0.30μg in 250μg brain homogenate 
(P=0.0006). Pharmacokinetic profile of PQQ in mice brains was performed (Tmax=2hrs). 
Conclusions: A novel fast simple GCMS/MS bioanalysis method of BBB permeability of PQQ and its 
metabolites in mice brains is successfully developed. This is the first study to derivatize PQQ by silylation, 
extract PQQ from biological samples not only in a single step but also using one solvent following green 
chemistry guidelines, report PQQ qualifier and quantifier ions and identify PQQ metabolite in mice brains. 
These findings form novel approach as co-treatment in targeting CNS.
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Aims: The aim is to test the effects of neuronal overexpression of nuclear factor erythroid 2-related factor 
2 (Nrf2) transcription factor on pathology in 5XFAD mouse model of Alzheimer’s β-amyloid deposition. 
Nrf2 upregulates expression of antioxidant and detoxification genes and is neuroprotective in retina. In 
Alzheimer’s patients neuronal loss contributes to cognitive impairment. Nrf2 mRNA is decreased in 
Alzheimer’s brains and deletion of the Nrf2 gene increased BACE1 (β-secretase) and Aβ, and worsened 
cognitive deficits in amyloid mouse models. We hypothesized that neuronal Nrf2 overexpression would 
reduce BACE1 and amyloid and protect against neuronal loss. 
Methods: To overexpress Nrf2 in 5XFAD mouse brains, AAV8 hSyn-Nrf2 and hSyn-GFP or AAV8 hSyn-
GFP alone were injected into the ventricles of day-old mouse pups. At 9.5 months of age, the mice were 
perfused, and half the brain fixed for sectioning and immunofluorescence, the other half dissected into 
cortex and hippocampus and frozen for mRNA and protein analysis. Immunofluorescence was used to 
assess plaque load, neuronal loss, neuroinflammation, dystrophic neurites and tau phosphorylation. 
Results: Overexpression of Nrf2 reduced BACE1 protein, especially in dystrophic neurites around 
plaques, but did not decrease neuron loss, neuroinflammation or amyloid deposition. Phospho-tau 181, 
which accumulates in dystrophic neurites, was also reduced. Bulk mRNA sequencing revealed elevation 
of Nrf2 targets Hmox1 and Txnrd1 in Nrf2 overexpression mice confirming activation of antioxidant 
pathways, but in general pathways altered in 5XFAD compared to non-transgenic mice were not 
corrected by Nrf2 overexpression. 
Conclusions: Neuronal overexpression of Nrf2 may provide a method to specifically decrease dystrophic 
neurites, which could decrease tau pathology seeding and spreading. Future work will elucidate the 
mechanism by which dystrophic neurites are decreased, and explore Nrf2 overexpression in other cell 
types such as astrocytes.
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Aims: Cognitive reserve plays a crucial role in how individuals cope with age-related or Alzheimer's 
disease (AD) cognitive decline. Investigating neurobiological pathways involved in cognitive resilience can 
uncover mechanisms and potential therapeutic targets. 
Methods: We investigated early cognitive stimulation's effects (training and regular Delayed Non-
matched to Sample task performance from 3 to 18 months) on memory (novel object recognition), 
functional and structural MRI-based connectomics (Rs-fMRI and DWI), synaptic plasticity markers, and 
microglia morphology. Our study followed a longitudinal design, including male and female wildtype (WT) 
rats and the TgF344-AD (TG) AD rat model. 
Results: A three-way ANOVA on the recognition index at 19 months showed a cognitive stimulation 
effect (p<0.05). Trained TG males exhibited improved recognition memory compared to untrained rats, 
with no treatment effect in females. Structural connectomics showed a significant treatment-genotype 
interaction (p<0.05), assessed using a linear mixed model, preserving integration and segregation over 
time in male trained WT and TG rats vs their untrained counterparts. Intriguingly, functional connectomics 
analysis indicated a significant treatment effect (p<0.01) only in female rats. Western blot analysis 
revealed enhanced expression of synaptic plasticity markers (PSD95, pGluR1 and pS6), in trained TG 
animals, primarily in males. Concerning microglia, various morphological features assessed through IF 
techniques demonstrated a transient neuroinflammatory protection in TG animals at 11 months of age, 
which was primarily observed only in trained TG males at 19 months of age. 
Conclusions: Our study suggests that cognitive stimulation enhances specific synaptic plasticity-related 
biological pathways and promotes a healthier neuroinflammatory cell population. This leads to sustained 
neuroplasticity, improved ability to reconfigure large-scale connectivity, and increased resilience against 
AD-induced memory deficits. This cognitive stimulation may have a greater impact in male than in female.
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Aims: LIMK1 regulates dendritic spine plasticity by phosphorylating and inhibiting ADF/cofilin proteins, 
promoting actin polymerization. This, in turn, promotes the enlargement and stabilization of dendritic 
spines, enhancing the glutamatergic synaptic strength. Dysregulation of LIMK1 has been linked to several 
neurological disorders, including Alzheimer's disease (AD), in which dendritic spine density is reduced. 
Developing an extrinsically disordered form of LIMK1 that can be rapidly and specifically activated with a 
well-tolerated, clinically approved, blood-brain barrier permeant drug, such as rapamycin. Precise LIMK1 
modulation could offer a hopeful therapeutic strategy for enhancing glutamatergic synaptic function in AD, 
addressing diminished dendritic spine density and neuronal connectivity. 
Methods: Biochemistry, 2-photon imaging, electrophysiology and behavioral tests in AAV-infected mice 
were used to investigate the therapeutic potential of the engineered LIMK1 in 3×Tg-AD mice and human 
iPSC-derived neurons from AD patients. 
Results: Chemogenetic LIMK1 activation promoted a direct and inducible control of cofilin 
phosphorylation, long-term enlargement of dendritic spines and enhancement of glutamatergic synaptic 
transmission in wild-type animals. Given the reduced expression and phosphorylation of LIMK1 and 
cofilin, we observed in human AD neurons and in the hippocampi of 3xTg-AD mice, we tested the ability 
of the engineered LIMK1 to restore the function of these proteins in our experimental models of AD. 
Activation of engineered LIMK1 effectively promoted cofilin phosphorylation, thus significantly increasing 
dendritic spine density in hippocampal CA1 pyramidal neurons of 3xTg-AD mice and morphological 
neurites restoration in human AD neurons. Notably, the activation of engineered LIMK1 in vivo improved 
memory encoding and slowed cognitive decline in 3xTg-AD mice. 
Conclusions: Our results indicate that the proposed chemogenetic LIMK1 has the potential to be 
translated into a therapeutic strategy for reversing cognitive decline in AD.
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Aims: We have previously shown that fosgonimeton, a small-molecule positive modulator of the 
neurotrophic hepatocyte growth factor (HGF) system, promotes neuroprotective effects in preclinical 
models of Alzheimer's disease (AD). We hypothesized that such effects may be driven by activation of 
HGF-mediated pro-survival signaling mediators, such as AKT. Herein, we characterize signaling effectors 
downstream of AKT including Bcl-2 (promotes mitochondrial health), GSK3β (mediates tau 
phosphorylation), and the ribosomal S6 kinase (regulator of cell growth and survival) to provide 
mechanistic insight into the neuroprotective effects of fosgonimeton against glutamate toxicity. 
Methods: Rat primary cortical neurons were challenged with glutamate with or without the active 
metabolite of fosgonimeton (fosgo-AM), and immunostained for microtubule-associated protein-2, 
mitochondrial ROS (MitoSox), and phospho-tau (AT100) to determine neuronal survival, neurite network 
integrity (total neurite length), ROS production, and phospho-tau levels. Western blotting quantified 
activity status of intracellular signaling effectors such as PI3K, AKT, Bcl-2, and GSK3β. Additionally, we 
interrogated the requirement of S6 kinase in fosgonimeton neuroprotection assays using pharmacological 
inhibition. 
Results: Fosgo-AM treatment significantly improved neuronal survival, preserved neurite networks, 
inhibited mitochondrial ROS production, and reduced phospho-tau levels after glutamate injury. Protein 
analyses indicated that fosgo-AM increased PI3K/AKT activity and upregulated Bcl-2 expression. Fosgo-
AM treatment also led to a significant increase in GSK3β phosphorylation, an effect expected to inhibit its 
ability to phosphorylate tau. Interestingly, the neuroprotective effects of fosgonimeton were abolished 
under the inhibition of S6 kinase. 
Conclusions: Our in vitro data suggest that the neuroprotective effects of fosgonimeton against 
glutamate toxicity are driven, in part, by signal transduction pathways that promote cell survival and 
growth and counteract neurodegenerative hallmarks such as mitochondrial dysfunction and tau 
pathology. Fosgonimeton is currently in clinical trials for mild-to-moderate AD (NCT04488419; 
NCT04886063).
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Aims: Blood-brain barrier (BBB) crossing commonly hinders currently available treatments for brain 
diseases; almost all attempts to produce new drugs have failed in clinical trials. Strategies based on 
nanotechnology have been deployed as drug carriers and have successfully surmounted the challenges 
inherent in BBB crossing. On the other hand, fluorinated compounds have been found to have therapeutic 
characteristics and exhibit hydrophobicity, lipophilicity, and high metabolic stability. A new strategy 
combining nanotechnology and fluorinated molecules is addressed to acquire the physiochemical 
properties for overcoming the BBB passage. 
Methods: Different types of nanoparticles (lipid- and polymer-based) were produced, having fluorine 
molecules and brain-targeting molecules on their surface. The fluorination of poly (lactic-co-glycolic acid) 
(PLGA), a long chain fatty acid (Palmitic acid) and 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-
[carboxy(polyethylene glycol)-2000] (sodium salt) (DSPE-PEG2000-COOH) was achieved using a 
fluorinating source (trifluoro-ethylamine). The fluorination of the compounds was confirmed by nuclear 
magnetic resonance spectroscopy for both proton and fluorine. The conjugation of transferrin (a targeting 
molecule with affinity with transferrin receptors overexpressed in the BBB) to the surface of the formed 
nanoparticles was quantified using Bradford dye assay. 
Results: Fluorinated liposomes and PLGA nanoformulations appeared to have low polydispersity and 
sizes below 200 nm, which is the size required to cross the BBB. No significant variations in 
physicochemical properties were identified in the nanocarriers containing fluorine nor in the formulations 
modified with transferrin. 
Conclusions: The developed fluorinated nanocarriers have shown potential to be used in the treatment 
of brain diseases, such as Alzheimer`s disease. Rather than the ability to transport therapeutic molecules, 
the produced nanoparticles present anti-amyloidogenic properties.
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Aims: Alzheimer’s disease (AD) is a progressive neurodegenerative disease and a leading cause of 
dementia worldwide. Although we have recently showed that the niacin receptor HCAR2 stimulates a 
protective microglia phenotype in an amyloid mouse model at a stage of rapid amyloid accumulation and 
neuronal dysfunction, it is unclear whether HCAR2 plays a role at different stages of disease. Our aim is 
to study the function of HCAR2 at early and late stages of amyloid pathology 
Methods: We analyzed amyloid pathology and microglia response in 2-month- and 8-month -old 5xFAD 
mice lacking the HCAR2 receptor, corresponding to early and late stage of disease respectively. To 
examine if activation of HCAR2 exerted beneficial effects, 2-month-old 5xFAD mice were provided with 
high doses of nicotinic acid through food pellets for 4 months and 8-month-old mice were treated with an 
FDA-approved formulation of nicotinic acid (Niaspan®) by daily oral gavage for 30 days. Brain tissue of 
treated mice was processed for biochemical and imaging analysis. 
Results: Our preliminary results show that the lack of HCAR2 exacerbates amyloid pathology in 2 and 8-
month-old 5xFAD accompanied by deficits in microglia mobilization to plaque-rich areas. Interestingly, the 
number of microglia is reduced in 2-month animals which is accompanied by a reduction in proliferation. 
Both the provision of a nicotinic acid-enriched diet to 2-month-old 5xFAD animals and the treatment of 8-
month-old 5xFAD mice with Niaspan® attenuated amyloid burden. 
Conclusions: These preliminary data demonstrate that HCAR2 impacts amyloid pathology and microglia 
response throughout the course of amyloid pathology, highlighting an important role of this receptor in 
disease and its potential as a therapeutic target. Our findings with nicotinic acid-treated mice further 
support the therapeutic potential of HCAR2 in Alzheimer's disease.
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Aims: Neurodegenerative disorders, including Alzheimer's disease (AD) and amyotrophic lateral sclerosis 
(ALS), pose a significant challenge due to the absence of effective treatments. Recent findings highlight 
the pivotal role of neuroinflammation, primarily orchestrated by microglia, the resident immune cells of the 
brain, in the pathogenesis of these diseases. Consequently, targeting microglia has emerged as a 
promising therapeutic avenue. Nonetheless, existing microglial models inadequately capture the intricate 
and multifaceted contributions of microglia within the complex milieu of brain tissue, thereby impeding 
drug development success. 
Methods: To address this limitation, we adapted an established protocol to generate human-induced 
microglia cells (MDMi) derived from peripheral blood mononuclear cells as an alternative approach to 
using microglia derived directly from human brain tissues. Our prior work with MDMi has elucidated 
dynamic and functional differences between microglia derived from ALS and age-match healthy 
individuals. Importantly, we show that the MDMi platform mirrors the natural biological and clinical 
heterogeneity in patients, allowing a personalised therapeutic regime instead of a one-size-fits-all 
strategy, which has yielded limited success. 
Results: Our study now extends to AD MDMi where RNAseq has identified Paired immunoglobin-like 
Type 2 receptor (PILRB) and chitotriosidase-1 (CHIT-1) as crucial genes upregulated in AD but not in 
aged-matched MDMi. Interestingly, the upregulation of PILRB expression in AD was coupled with altered 
subcellular localisation to the plasma membrane from the mitochondria compared to age-matched 
individuals. PILRB translocation in AD was further exacerbated when treated with amyloid-beta (1-42) 
peptide compared to age-matched MDMi. Unpublished data also showed impaired microglial morphology 
and phagocytosis in AD MDMi, which confirmed a significant role of microglia implicated in AD. 
Conclusions: Overall, utilising MDMi can identify biomarkers for developing microglial-targeted therapies 
to improve AD treatment outcomes.
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Aims: Microglia, the resident brain immune cells, play a critical role in brain homeostasis and disease 
progression. Our previous studies show that microglia acquire the neurodegenerative phenotype (MGnD) 
in Alzheimer’s disease (AD), which is beneficial for limiting disease progression. Havcr2, encoding 
immune checkpoint molecule Tim3, has recently been identified as a risk gene for late-onset AD. 
However, its role in microglia, which is important given its role in inducing T cell exhaustion, remains 
unknown. Our study aims to understand the function of microglia-specific Tim3 in AD. 
Methods: We specifically targeted microglia-specific Tim3 in transgenic AD mice. We used RNAseq and 
immunohistochemistry (n = 6-8) to investigate the gene expression profile and AD pathology. Additionally, 
we utilized single-cell RNAseq to identify microglial clusters. We performed forced alternation tests to 
evaluate cognition (n = 15-22). Moreover, we conducted IP-MS (immunoprecipitatioin-mass spectrometry) 
screening and confirmatory IP-WB (IP-western blot) analysis to identify the intracellular binding patterns 
for Tim3. 
Results: We demonstrate that the deletion of Tim3 in microglia induces an MGnD activation state in 
developing brains with enhanced phagocytosis ability. Genetically targeting microglial Tim3 in 5xFAD 
mice reduces Aβ plaque load, decreases dystrophic neurites, attenuates plaque-associated synaptic 
degradation, and improves cognition. Furthermore, we show that Tim3 binds to Smad2, a key molecule in 
TGFβ signaling. Motif enrichment analysis identifies Smad2 as a core transcription factor regulating the 
transcriptome of Tim3-deficient microglia. Detailed analysis shows that the C terminus of Tim3 is 
necessary for their binding and enhanced phosphorylation of Smad2. 
Conclusions: Our study demonstrates a novel Tim3-mediated regulatory mechanism of MGnD and 
underscores the beneficial role of targeting Tim3 in restricting neurodegenerative pathology in AD mouse 
models. This highlights Tim3 as a promising target for AD.



 
Shift 2 - 0125 

COMPARISON OF HUMAN PRIMARY MICROGLIA AND HUMAN IPSC DERIVED MICROGLIA CELLS 
AS IN VITRO MODELS FOR MICROGLIA ACTIVATION 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.M. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: MICROGLIA 

Matteo Zanella1, Malika Bsibsi1, Kimberly Lo1, Berke Gurkan1, Cheng-Chih Hsiao2, Lieke Geerts1, Malathi 
Raman Srivastava3, Camilla Fairbairn3, Stefan Kostense1, Jeroen Degroot1, David Fisher4, Marijn 
Vlaming1 
1Charles River Laboratory, Early Discovery, Leiden, Netherlands, 2Netherlands Brain Bank, ., Amsterdam, 
Netherlands, 3bit.bio, Babraham Research Campus, Cambridge, United Kingdom, 4Charles River 
Laboratory, Early Discovery, Saffron Walden, United Kingdom 

Aims: Microglia are resident immune cells in the central nervous system (CNS) and play an essential role 
in neuroinflammation and neurodegenerative disease. Microglia can be isolated from both control and 
diseased post-mortem human brain tissue. However, the limitation on brain collection and yield of isolated 
cells restricts the ability to perform screening studies. Induced pluripotent stem cells (iPSCs)-derived 
microglia, may provide a suitable alternative for large-scale compound validation. Yet, to effectively use 
iPSC-derived microglia, one must characterize the extent to which these cells faithfully represent 
biological processes in brain tissue. 
Methods: Here, we compared morphological and functional properties of primary human microglia cells 
and iPSC-derived microglia. 
Results: Exposure of primary and iPSC-derived microglia to LPS resulted in increased cytokine secretion 
in a concentration and time dependent manner. Cytokine secretion was strongly inhibited by 
dexamethasone. Priming of primary and iPSC-derived microglia with LPS and treatment with nigericin, a 
potent inflammasome activator, resulted in robust secretion of IL-1β and IL-18. Furthermore, nigericin 
induced IL-1β and IL-18 release was inhibited by the inflammasome inhibitor MCC950 in both cell types. 
Similarly to in house isolated microglia, iPSC-derived microglia showed a strong expression of specific 
microglia markers and cytokine release upon LPS- and nigericin-treatment. Finally, the in 
vitro phagocytosis by uptake of pHrodo™ BioParticles, labeled human myelin, α-synuclein and β-amyloid 
fibrils was monitored over time by high-content imaging. Time-dependent uptake was observed and was 
sensitive to disruption of the actin-cytoskeleton with cytochalasin D. 
Conclusions: Taken together, we successfully demonstrated that primary and iPSC-derived microglia 
respond similarly to different stimuli. Therefore, these cell types could serve as a reliable tool for 
evaluating the efficacy of prospective drugs for neurological diseases associated with microglia activation, 
such as Alzheimer’s and Parkinson’s Disease.
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Aims: An integrated understanding of specific cell types in neurodegenerative disease is essential for 
developing novel therapeutics. Using Cerevance’s proprietary Nuclear Enriched Transcript Sort 
Sequencing (NETSseq) platform on post-mortem human brain tissue, individual cell types in control and 
disease donors have been profiled, thereby enabling the identification of novel drug targets. 
Methods: Using NETSseq on tissue across multiple brain structures from Alzheimer’s disease (AD) and 
control donors, we have generated deep RNA-seq transcriptomic profiles (expression of >12,000 genes 
per sample) and ATAC-seq epigenetic profiles for multiple glial and neuronal cell types. These data have 
enabled us to stratify donors across the disease continuum, to identify cell-type specific genes that 
change across this continuum, and to identify gene signatures associated with different glial activation 
states. 
Results: NETSseq data demonstrate clear glial expression of genes that are known genetic risk factors 
for AD. In astrocytes, we observe gene signatures and chromatin changes associated with regional 
differences, disease progression, and multiple disease-associated activation states. Many pathways are 
altered in disease, including those involved in glutamate homeostasis. We found that the inwardly 
rectifying K+ channel Kir4.1/KCNJ10 is specifically expressed in astrocytes, changes expression during 
AD progression and astrocyte activation, and when modulated, affects glutamate uptake, suggesting 
KCNJ10 is an example of a novel target for preventing neuronal hyperexcitability in AD. 
Conclusions: Highly reproducible molecular profiles from specific cell types have been generated using 
NETSseq. The identification of numerous astrocyte-specific genes that change across the AD disease 
continuum, suggests that astrocyte dysfunction may contribute to disease progression. These data are 
being used to pinpoint and prioritize novel targets for drug discovery, potentially offering promising 
prospects for the development of transformative therapies for AD and other diseases.
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Aims: Plasmalogen deficiency is strongly correlated with the onset and progression of Alzheimer’s 
disease (AD). This, combined with the role of plasmalogens in many neuronal functions, has led to the 
hypothesis that plasmalogen deficiency underlies the development of AD. Plasmalogen augmentation has 
therefore been hypothesized as a novel therapeutic strategy for AD and other conditions of plasmalogen 
deficiency. PPI-1011 is a novel synthetic plasmalogen precursor that we have advanced into the clinic 
and is the first plasmalogen-system targeted therapy undergoing formal regulatory approval. This poster 
summarizes the nonclinical and Phase 1 safety data generated to date. 
Methods: Nonclinical safety studies included 28-day GLP-studies in primates and rats, AMES and 
micronucleus genotoxicity, and a hERG. C14-labeled ADME studies in rats were performed to 
characterize pharmacokinetics, mass balance, excretion, and distribution. Currently, a Phase 1 study is 
on-going to evaluate the safety, tolerability, and pharmacokinetics of both single and 14-day repeat 
dosing of PPI-1011 in healthy adult volunteers. 
Results: Orally administrated PPI-1011 was well tolerated up to 400 mg/kg/day in primates and 500 
mg/kg/day in rats. Neither genotoxicity nor cardiotoxicity was observed. In rats, the pharmacokinetics 
were characterized by strong bioavailability, with over 50% of the compound absorbed. Plasma levels 
peaked between 6-12 hours, with a t1/2 of 40 hours. Quantitative whole-body autoradiography 
demonstrated uptake across all tissues, including the brain. The 14-day repeat dose portion of the Phase 
1 study is on-going, but single administrations of PPI-1011 were well-tolerated up to 100 mg/kg. 
Conclusions: PPI-1011 is well-tolerated in both animals and humans, representing a novel treatment 
modality to address the plasmalogen deficiency observed in AD. A Phase 2 clinical protocol is under 
development to evaluate the effects of PPI-1011 on cognitive decline in AD patients.
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Aims: Objectives: Curcumin has been suggested as a promising treatment for Alzheimer’s disease (AD) 
since it inhibits the formation and extension of Aβ aggregates and destabilizes pre-formed ones. 
However, curcumin’s low bioavailability limits its therapeutic use. Two curcumin derivatives were 
synthesized to improve low-dose efficacy. 
Methods: Methods: The anti-inflammatory, antioxidant, and anti-amyloidogenic effects of curcumin 
derivatives were evaluated in vitro using BV-2 cells exposed to lipopolysaccharide as a 
neuroinflammation cell model and N2a-APPswe cells as an AD model. In vivo evaluation was 
accomplished using APPswe/PSEN1dE9 mice and their wild-type counterpart. One-year-old animals 
were orally administered with derivative 27 (50 mg/kg/day) or vehicle for 28 days. 
Results: Results: Both molecules significantly reduced nitric oxide (NO) production and the protein 
levels of inducible NO synthase, Pro-interleukin-1β and, for derivative 27, also cyclooxygenase-2 protein 
levels in lipopolysaccharide-exposed BV-2 cells. Moreover, Derivative 27 activated Nrf2, and significantly 
increased Nrf2 and heme-oxygenase-1 mean fluorescence intensity, in N2a-APPswe cells. In vivo, 
Derivative 27 significantly decreased Pro-interleukin-1β and amyloid protein precursor protein levels in 
the hippocampus and Aβ levels in the hippocampus and plasma. 
Conclusions: Conclusion: These data suggest that both curcumin derivatives at low doses seem to be 
more effective than curcumin, in mitigating some of AD hallmarks.



 
Shift 2 - 0129 

EVALUATION OF THE NEUROPROTECTIVE EFFECTS OF THE BIOINSPIRED PEPTIDE 
NEUROVESPINE IN A PARKINSON'S DISEASE MODEL 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.Q. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Francisca Marques, Gabriel Campos, Márcia Renata Mortari 
Institute of Biological Science, Department Of Physiology, Brasília, Brazil 

Aims: To assess the anti-parkinsonian efficacy of the bioinspired peptide Neurovespine in a Parkinson's 
Disease model induced by unilateral intrastriatal injection of the neurotoxin 6-OHDA. This will be achieved 
by quantifying lesion severity in the experimental animals through direct counting of dopaminergic 
neurons in the Substantia Nigra using immunofluorescence labeling. 
Methods: A 22-day experimental protocol was established, starting from the induction of the 6-OHDA 
lesion and continuing until the termination of the experiment when the animals were euthanized. 
Neurovespine (1mg/kg, 4mg/kg, or 7mg/kg) was administered i.p. 30 minutes before the lesion and after 
the lesion at 24h, 48h, and 72h. For each animal, three sections of the substantia nigra were selected for 
analysis. Immunohistochemical analysis was performed to evaluate the presence and condition of 
neurons in the substantia nigra. Anti-tyrosine hydroxylase (TH) immunolabeling was utilized for this 
purpose. 
Results: In the analysis of the remaining TH-positive (THr) neurons in the substantia nigra, a significant 
difference was observed between the means of the 4 mg/kg Neurovespine treatment group and the 
Injured control group. This finding suggests a neuroprotective effect of the peptide on dopaminergic 
neurons at this dosage. Statistical significance was determined using [the Mann-Whitney test followed by 
the Dunn test] with a p-value threshold of [p<0.05]. 
Conclusions: The data presented in this study demonstrate that the administration of Neurovespine 
peptide at a dosage of 4 mg/kg effectively preserved dopaminergic neurons in the Substantia Nigra. 
These findings highlight the potential of Neurovespine as a valuable tool for Parkinson's Disease research 
and suggest its potential as a model drug for the development of novel neuroactive compounds. Funding: 
CAPES, CNPq e FAPDF.
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Aims: There is growing interest in the neuroprotective effects of flavonoids however, their effectiveness 
hinges on their ability to cross the blood-brain barrier (BBB). This raises questions about whether their 
protective effects are purely systemic. We were able to show that Licochalcone-A (LCA), a natural 
flavonoid, acts as a potential neuroprotective agent and cognitive enhancer. Therefore, we aimed to 
investigate the potential of LCA in Alzheimer’s disease (AD) by assessing its ability to cross BBB in an in 
vivo AD mouse model. 
Methods: Gas chromatography–tandem mass spectrometry (GC-MS/MS) technique was applied to 
characterize and detect LCA in brain samples of LPS-neuroinflammatory mouse model. Mice received 
intraperitoneal (i.p.) injections of 250 μg/kg LPS for seven consecutive days, along with 20 mg/kg LCA 
starting on the fourth day. Sample extraction was performed using liquid-liquid extraction and acid 
hydrolysis followed by N,O-bis(trimethylsilyl)trifluoroacetamide derivatization. With Icaritin as an internal 
standard, method validation and quantification in the biological samples were performed. 
Results: A rapid, sensitive, and selective GC–MSMS method was developed (LOD= 0.15 μg/ml, LOQ= 
0.5 μg/ml) with a total run time of 15 min. Good linearity (R2>0.994) was observed within the 
concentration range of 0.5–20 μg/ml. The quantifier and the qualifier MRM transitions were established 
for LCA. Using the developed method, LCA was detected in the mice brain samples at its specific 
retention time with an estimated amount of 1.8 ±0.56 mg/ 300 mg brain. 
Conclusions: This is the first study to report that LCA crosses the BBB exhibiting its neuroprotective 
effects inside the central nervous system (CNS). These findings open new avenues to further investigate 
its underlying signaling pathways in CNS. The developed procedure can be easily expanded to confirm 
the permeability of other flavonoids.
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Aims: Both acetylcholinesterase(AChE) inhibitor and non-competitive antagonist of N-methyl-D-
aspartate(NMDA) receptor are approved for the clinical treatment of Alzheimer's disease(AD). To 
understand the long-term effects of neuropharmacological intervention on neurobiological properties at 
different hierarchical levels, we explored long-term changes in neurobiological parameters of an NMDA 
canonical microcircuit model(CMM-NMDA) in the default mode network using dynamic causal modeling of 
longitudinal EEG in patients with AD. 
Methods: Resting-state EEG was recorded from a total of 69 AD patients when starting medication after 
diagnosis of AD. We divided the patients into two groups, good and poor respondent groups according to 
clinical evaluation after treatment and dosage changes of AD medication with MMSE score change. We 
analyzed brain EEG connectivity among the 246 cortical regions defined by the Brainnetome atlas using 
the fieldtrip toolbox by evaluating spectral coherence for five frequency bands (delta, theta, alpha, beta, 
and gamma). We then analyzed each EEG connectivity between groups using ANCOVA with age, sex, 
and the initial MMSE scores as covariates. 
Results: Our study found that the difference in brain EEG connectivity, especially intrahemispheric 
regional connectivity in gamma frequency bands, is increased at multiple regions of right hemisphere and 
DLFPC and hippocampal areas, DLFPC and caudate nucleus, middle frontal and inferior parietal areas in 
poor respondent group(p<0.00001). 
Conclusions: This study shows increased gamma bands EEG connectivity between right anterior and 
posterior areas in poor respondent group. Elevated gamma band power was observed in AD when 
compared to MCI and control subjects was reported in a previous study. Our results suggest the potential 
of the gamma EEG connectivity of initial EEG when starting treatment as a biomarker to predict long-term 
medical treatment for AD medication.
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Aims: Here, we describe the utility of an orthogonal network-informed unbiased tandem-mass tag 
spectrometry (TMT-MS)-based global proteomics strategy to further support the effect of E2511 treatment 
on CSF proteins that overlap with brain modules linked to axonal and synaptic activity. 
Methods: A total of 32 healthy subjects from E2511-A001-005, a Phase 1 randomized, double-blind, 
placebo-controlled, multiple ascending (MAD) study, were randomly assigned to receive either placebo or 
once daily doses of 10, 20, 40 and 80 mg E2511 for 14 days. In this study, pre (day -2)- and post (day 
13)-treatment CSF samples from placebo and highest dose level cohort (80 mg) were analyzed using 
TMT-MS. CSF proteome from the placebo and 80 mg cohorts were mapped to 44 brain-derived co-
expression modules from the proteomes of over 500 control, asymptomatic AD and AD brains2. 
Results: Compared to previous results, TMT-MS global proteomics achieved cumulative CSF proteome 
depth of 2,040 proteins. We identified 91 differentially altered proteins (unadjusted p< 0.05) when 
comparing CSF proteomes of placebo and 80 mg E2511-treated subjects. 40/91 proteins altered by 
E2511 treatment mapped to 20 brain-derived co-expression modules linked to AD. Treatment had a 
significant effect on CSF proteins that overlap with brain modules linked to axonal and synaptic activity 
(M1, M4, M19, M22-9 proteins), protein folding (M14-4 proteins), cell-extra cellular matrix interaction 
(M11, M27- 6 proteins), and matrisome (M42- 2 proteins). 
Conclusions: Human brain network-informed proteomic-profiling of CSF provided a powerful and unique 
tool to identify hubs within protein co-expression modules related to E2511 MoA. This biomarker 
discovery strategy helped to corroborate the mechanism of action (MoA) and target engagement of 
E2511 in regulating axonal and synaptic biology. Further studies to confirm E2511 proof-of-mechanism 
and support dose-selection are planned.
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Aims: Alzheimer’s Disease (AD) remains a major global health concern, requiring innovative therapeutic 
strategies. Increasing evidence support benefits of ketogenic dietary interventions on cognition. In this 
study, we investigate the central and peripheral targets of such diets in AD mouse models. 
Methods: 3xTg-AD and 5xFAD mice and their control strain/genotype mice were fed a standard 
carbohydrate-rich diet (Control diet, 70% carbohydrate, 20% fat, 10% protein), an identical diet 
supplemented with ketogenic medium-chain triglycerides (MCT, a ketogenic substrate), or challenged 
with an extreme ketogenic diet (CFHF, carbohydrate-free high fat diet). Cognitive assessments were 
conducted using the Morris water maze, while the underlying cellular mechanisms were investigated 
through Golgi staining and bulk RNA-sequencing of the hippocampus. Peripheral metabolism was 
monitored by variety of longitudinal measures (blood sampling, EchoMRI, indirect calorimetry), followed 
by bulk RNA-sequencing of the liver and 16S rRNA-sequencing of fecal matter. 
Results: AD mice on the MCT and CFHF ketogenic interventions showed improved learning 
performances after 1 month. After 6 months on the MCT and KD ketogenic interventions, the 
hippocampus of AD mice retained increases in the number of dendritic spines and correction of 41% (with 
MCT) and 56% (with CFHF) of differentially expressed genes. The analysis of peripheral metabolism 
revealed a distinct vulnerability of AD mice to hyperleptinemia and body weight gain when submitted to 
CFHF, whereas MCT showed evidence of improving peripheral energy metabolism. Interestingly, AD 
mice showed hundreds of deregulated genes in the liver and microbiome alterations, and these were also 
differentially affected by the MCT and CFHF diets. 
Conclusions: This study highlights the cognitive benefits of ketogenic diets in AD models and reveals 
similarities and differences between MCT and CFHF interventions. It underscores the intricate 
relationship between diet, genes, metabolism, and microbiome.
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Aims: Alzheimer’s disease (AD) remains the most common neurodegenerative disease with hallmarks 
including the apparition, in specific parts of the brain, of intracellular neurofibrillary tangles and 
extracellular amyloid plaques. The latter results from an abnormal metabolism of Amyloid-beta precursor 
protein (APP) leading to the accumulation of Aβ in plaques or lack of clearance therein. Ex vivo analysis 
of AD patients’ brains show abnormally elevated concentration of Cu, Zn and Fe in these plaques. Further 
studies demonstrated a reduced Cu level in the entire brain and more specifically in regions heavily 
affected in AD. This decrease is accompanied by a decline in neuronal Cu levels and by an increase in 
extracellular labile Cu promoting reactive oxygen species (ROS) generation. To correct this Cu 
dyshomeostasis in the brain of AD patients, we designed and synthesized novel Cu(II)-selective peptide 
shuttles, with the goal of equilibrating normal neuronal cell Cu homeostasis in the context of AD 
Methods: The physicochemical properties of these Cu(II)-selective peptide shuttles were validated using 
Uv-vis spectroscopy, Fluorescence spectrometer and Mass spectrometry. Their biological properties were 
also characterized using the PC12 cell neuronal model and organotypic hippocampal slices (OHSCs) 
model. 
Results: Our novel Cu(II) selective peptide shuttles possess high affinity and stability towards Cu(II) and 
are capable of selectively retrieving Cu(II) from extracellular Aβ, and importing Cu into cells. We also 
demonstrated the capacity of these new Cu-shuttles to protect OHSCs from Cu- Aβ-induced insult and 
their ability to rescue microglial activation and proliferation in these brain slices 
Conclusions: These new Cu(II)-selective peptides have proven to be good candidates for Cu shuttles 
capable of preventing Cu induced toxicity in the context of AD and could be important tools in tracking the 
mechanistic of Cu trafficking
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Aims: The interaction between amyloid-beta and the mitochondrial enzyme amyloid-beta-binding alcohol 
dehydrogenase (ABAD) elicits many detrimental events, including the excessive generation of reactive 
oxygen species leading to mitochondrial dysfunction and apoptosis of neuronal cells. In this work, 
hindrance of the amyloid-beta-ABAD interaction is attempted by developing brain-targeted chitosan 
nanoparticles (CS-NPs) and loading them with a decoy peptide (DP) that can inhibit ABAD and eliminate 
amyloid-beta-induced toxicity, modulating the pathogenesis of Alzheimer’s disease. 
Methods: CS-NPs of two sizes; small (S-CS-NPs) with a hydrodynamic diameter (HD) of 59 ± 6 nm and 
large (L-CS-NPs) with a HD of 89 ± 6 nm were formulated to study the effect of NP size on the efficiency 
of delivering the DP across the blood-brain barrier (BBB). The DP was loaded into NPs, and the ability of 
NPs to bypass the BBB and allocate to the brain in neuroinflammatory mouse models was evaluated by 
conducting biodistribution studies. Cognitive functions were tested by performing the Y-maze test, and 
amyloid-beta, estradiol, adenosine triphosphate (ATP) and activity of the antioxidant enzyme superoxide 
dismutase (SOD) were quantified in the brains of the mice by ELISA. 
Results: In vivo studies demonstrated the ability of S-CS-NPs, but not L-CS-NPs, to accumulate in the 
brains of mice in which neuroinflammation was induced, but not healthy ones. Upon intravenous 
administration of free DP and DP-loaded S-CS-NPs, only animals receiving DP-loaded S-CS-NPs 
displayed an improvement in cognition. A decrease in their amyloid-beta concentrations was observed 
and their levels of estradiol, ATP and activity of SOD were normalized indicating preservation of the 
ABAD normal function. 
Conclusions: DP-loaded S-CS-NPs can deliver DP to the brain in animals with neuroinflammation 
enhancing their cognitive functions due to the possible impediment of amyloid-beta-ABAD interaction.
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Aims: Initiated from our previous comprehensive phosphoproteome analyses of cerebral cortex tissues 
from four mouse AD models and postmortem human AD patients (Tagawa et al, Hum Mol Genet 2015), 
we found that HMGB1, a DAMP molecule released from necrosis, triggers secondary neurite 
degeneration (Fujita et al, Sci Rep 2016) and neuronal necrosis of surrounding neurons. In addition, we 
confirmed that TRIAD necrosis (Hoshino et al, JCB 2006), the subtype of necrosis via DNA damage 
occurring in AD, initiates in cortical neurons of frontotemporal lobar degeneration across multiple gene 
mutations from the early pathological stage. The TRIAD necrosis phenotype resembles two reports 
published in Nature Neuroscience (Lee JH et al, Nature Neurosci 2022) and Nature (Yuan P et al, Nature 
2022) that followed our observation (Tanaka et al, Nature Commun 2020). TRIAD phenotypes are also 
confirmed in postmortem brains of human AD and FTLD patients (Tanaka et al, Nature Commun 2020; 
Homma et al, Life Sci Alliance 2021; Tanaka et al, Commun Biol 2021). Based on these notions, we are 
currently developing human anti-HMGB1 monoclonal antibody as a new drug against FTLD, AD and 
other neurodegenerations. 
Methods: for phosphoproteoma analysis, biochemical analysis, behavioral tests, pathological analysis, 
human pathologies and so on were described in our previous publications in details (Tagawa et al, Hum 
Mol Genet 2015; Tanaka et al, Nature Commun 2020; Homma et al, Life Sci Alliance 2021; Tanaka et al, 
Commun Biol 2021). 
Results: We confirmed therapeutic effects on four types of cognitive function test, morphological changes 
in immunohistochemistry, and biochemical changes in western blot and so on. We also obtained results 
of non-clinical GLP tests. 
Conclusions: In the presentation at ADPD2024, we will report our proceeding in human clinical trial.
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Aims: To characterize the immune response elicited by repeated subcutaneous injections of ABvac40, 
an anti-Aβ40 vaccine, in patients with amnestic mild cognitive impairment (a-MCI) and very mild 
Alzheimer’s disease (vm-AD) in the AB1601 phase 2 study. 
Methods: AB1601 is a phase 2 clinical trial (NCT03461276) comprising two periods: Part-A (18-24 
months), with patients receiving five monthly single-dose injections followed by a delayed booster of 
ABvac40 or placebo, and Part-B (18 months), an extension study with treatment cross-over. Here we 
present immune response characterization in Part-A. Specific anti-Aβ40 antibodies were quantified by 
ELISA in plasma samples from different visits. Antibody specificity was assessed by pre-adsorption of 
plasma samples with Aβx-40 peptide prior to ELISA. The frequency of memory B cells secreting anti-
Aβ40 antibodies was assessed using FluoroSpot. Relative IgG/IgM isotypes were analysed by ELISA. 
Anti-KLH antibodies were estimated as the optical density signal in titration ELISA assays. 
Results: Plasma levels of specific anti-Aβ40 antibodies progressively increased with successive doses of 
ABvac40 and were further bolstered by the booster administration. This trajectory was mirrored by the 
frequency of anti-Aβ40 antibodies specific memory B cells. The maximum concentration of anti-Aβ40 
antibodies did not correlate with age, suggesting lack of immunosenescence. The analysis of IgG/IgM 
isotypes demonstrated an initial production of IgM followed by a partial shift toward IgG, with a 
subsequent boost resulting in an increased percentage of IgM relative to IgG. The signal of anti-KLH 
antibodies demonstrated a robust correlation with the level of anti-Aβ40 antibodies. 
Conclusions: These findings provide valuable insights into the immune response elicited by ABvac40 in 
patients with a-MCI and vm-AD, with pivotal implications to guide future studies that explore ABvac40 as 
a promising candidate for the treatment of AD.
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Aims: Raters are qualified and trained in scale administration, but errors can occur in administration, 
recording, and scoring on outcome scales used in Alzheimer’s disease (AD) clinical trials. In 
TRAILBLAZER-ALZ 2, Rater Performance Central Monitoring (RPCM) was employed to identify and 
reduce rater errors. RPCM facilitates ongoing feedback on administration and scoring practices to 
enhance standardization within and across raters, while improving overall quality of study data. The 
objectives were to describe the RPCM methodology and rater performance on efficacy assessments in 
TRAILBLAZER-ALZ 2. 
Methods: RPCM was performed for AD Assessment Scale- Cognitive subscale 13-item, Clinical 
Dementia Rating, AD Cooperative Study- Activities of Daily Living Scale, and Mini-Mental State 
Examination. RPCM was conducted in a standardized manner by neuropsychologists, who reviewed and 
reported on raters’ administration, recording, scoring, and interview skill competencies via a Scale Review 
Form (SRF). Assessment worksheets and audio recordings were reviewed, feedback was shared with 
raters and errors were corrected throughout the duration of the trial by email and/or teleconference. 
Estimated marginal contrasts for country differences were extracted from Poisson mixed models fitted to 
predict error rate (total number of errors recorded per SRF by country). Models were independently fit for 
each assessment. Each model included raters as random effect, offset by the log number of reviews 
completed per rater. 
Results: Data available for analyses were from 809 raters across eight countries. Error prevalence was 
quantified for each efficacy assessment (Figure 1). Error detection rate differences for countries were 
reported by review type and scale (Figure 
2). 



 

 

 
Conclusions: RPCM in TRAILBLAZER-ALZ 2 identified and corrected errors in scale administration 
procedures and improved overall data integrity. Country specific differences observed will help in tailoring 
monitoring programs towards optimizing rater performance.
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Aims: APOE4 is a major risk factor for Alzheimer’s disease (AD) and cerebral amyloid angiopathy (CAA) 
with gene-dose effect. APOE4 carriers with CAA have higher risk of amyloid-related imaging 
abnormalities (ARIA) with anti-amyloid antibodies, including ARIA-E/edema, microhemorrhages (MH), 
lobar macrohemorrhages, and cortical superficial siderosis. APOE4 carriers have higher risk of 
hyperlipidemia and cardiovascular disease (CVD). Prevalence of CVD risk factors was analyzed in the 
Phase 3 trial of ALZ-801/valiltramiprosate, an oral inhibitor of amyloid oligomer formation. 
Methods: APOLLOE4 Phase 3 trial (NCT04770220) enrolled 325 APOE4/4 Early AD subjects (MMSE 
≥22, 50-80 years); 313 had baseline MRIs, centrally read. Subjects with MH and siderosis were allowed; 
ARIA-E was exclusionary. Subjects with CAA (>4 MH, any siderosis, any macrohemorrhage) were 
compared to rest of population. 
Results: Study population: 51% female, age 69 years, MMSE 26, 65% MCI, 82% Caucasians. CAA 
group included 47/313 subjects (15%), mostly male (70% vs 45%), older (71 vs. 68 years, p=0.004), more 
advanced (MMSE 25 vs 26, p=0.018; ADAS-cog 27 vs. 23, p=0.002) with more severe deep white matter 
disease (p=0.015). Both groups had similar prevalence of hypertension, diabetes, obesity, hyperlipidemia, 
and statin use. CAA group had higher prevalence of coronary artery disease (CAD; 17% vs. 8%, p=0.049) 
and anti-platelets use (38% vs 22%, p= 0.026). Anticoagulants were not allowed. 
Conclusions: ALZ-801 showed no ARIA-E in prior studies, providing potential safer alternative to anti-
amyloid antibodies. Th pivotal APOLLOE4 trial evaluating ALZ-801 enrolled homozygous APOE4/4 AD 
subjects with higher CAA burden than anti-amyloid antibody trials. APOE4/4 CAA subjects were older 
with more advanced AD and higher rates of CAD and antiplatelets use than non-CAA subjects, which 
may increase brain edema and microhemorrhage risk, requiring heightened vigilance with anti-amyloid 
antibody infusions.
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PLASMA PROTEOMIC ANALYSIS FROM ALZHEIMER'S PATIENTS IN SPARC CLINICAL TRIAL TO 
IDENTIFY PHARMACODYNAMIC BIOMARKERS OF THE S2R MODULATOR CT1812 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A03.B. DRUG 
DEVELOPMENT, CLINICAL TRIALS: AMYLOID CLEARANCE 

Britney Lizama1, Duc Duong2, Kiran Pandey3, Valentina Di Caro1, Adam Mecca4, Ryan 
O'Dell4, Christopher Van Dyck4, Michael Grundman5, Anthony Caggiano1, Nicholas Seyfried2, Mary 
Hamby1 
1Cognition Therapeutics, Inc., Research, Pittsburgh, United States of America, 2Emory University School 
of Medicine, Department Of Biochemistry, Atlanta, United States of America, 3Emtherapro, Inc., R&d, 
Atlanta, United States of America, 4Yale School of Medicine, Alzheimer's Disease Research Unit, New 
Haven, United States of America, 5Global R&D Partner, -, San Diego, United States of America 

Aims: An unbiased assessment of plasma proteomes from patients completing the randomized, double-
blind, placebo-controlled 6-month trial SPARC (NCT03493282) was performed to identify plasma 
pharmacodynamic biomarkers of CT1812, and for comparative analyses with a previous analysis 
identifying CSF pharmacodynamic biomarkers of CT1812. 
Methods: Tandem-mass tag mass spectrometry proteomics was performed on baseline, 1-month, and 6-
month plasma from 17 treatment-compliant SPARC participants testing two doses (100 mg, 300 mg; oral, 
once daily) of CT1812 compared to placebo in patients with mild-to-moderate AD. Treatment effects were 
assessed through differential abundance analyses (pooled drug vs placebo; p<0.1) followed by pathway 
analyses (MetaCore, STRING). Plasma proteomes were compared across timepoints and to CSF 
proteomes, to identify plasma and CSF biomarkers commonly altered by CT1812. SPARC plasma 
proteomes were compared to that from the interim SHINE cohort (SHINE-A) to identify congruent plasma 
biomarkers across trials. 
Results: Across plasma samples, 2738 proteins were detected. At 1 mo, 155 (p<0.1) proteins were 
differentially abundant (CT1812 vs placebo). At 6 mo, 68 (p<0.1) proteins were differentially abundant. 
Pathway analysis was performed using significant (p<0.1) differentially abundant proteins. Immune 
response, amyloid-beta, and beta-catenin related pathways were significantly (p<0.05) altered by CT1812 
vs placebo at 1 mo, with similar pathways observed at 6 mo. Fifteen proteins were commonly altered in 1 
and 6 mo plasma (CT1812 vs placebo; p<0.1). Nine proteins were significantly (p<0.1) changed in 
CT1812-treated patients across plasma and CSF at 6 mo. Pathways affected by CT1812 in SPARC were 
similarly enriched in SHINE-A plasma proteomic analyses, further supporting CT1812 mechanism of 
action. 
Conclusions: SPARC plasma biomarker findings shed light on potential biological pathways affected by 
CT1812. Comparative analyses identify candidate biomarkers that replicate across independent clinical 
trial cohorts and/or biofluids.
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SYSTEMIC AND CENTRAL NERVOUS SYSTEM BIOLOGICAL PATHWAY ALTERATIONS 
ASSOCIATED WITH GINKGO BILOBA TREATMENT IN NON-DEMENTED SUBJECTS 
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DEVELOPMENT, CLINICAL TRIALS: NEUROPROTECTIVE & MITOCHONDRIAL COMPOUNDS 

Julius Popp1,2, Christopher Clark1 
1University of Zurich, Department For Psychiatry, Psychotherapy And Psychosomatics, Zurich, 
Switzerland, 2Lausanne University Hospital, Old Age Psychiatry, Department Of Psychiatry, Lausanne, 
Switzerland 

Aims: Ginkgo biloba extract showed neuroprotective effects in animal studies but little is known about 
how it affects cognition in humans. Here, we sought to identify the biological pathways affected by Ginkgo 
treatment in non-demented older subjects. 
Methods: Twenty-six non-demented subjects undergoing a treatment by Ginkgo extract for 3 months or 
longer and 35 subjects without treatment matched for age and BMI were selected from a well-
characterised cohort of participants from an Alzheimer’s disease biomarker study. Clinical and 
neuropsychological data, the APOEε4 genotype and albumin ratio were available in both groups. 
Targeted and untargeted omics approaches were used to quantify analytes covering over 8 biological 
modalities in paired cerebrospinal fluid (CSF) and peripheral blood samples. Group comparisons and 
multivariate ROC analysis using MetaboAnalyst 5.0 were used to identify features differing between 
groups. Pathway enrichment analysis was performed using hypergeometric distribution tests in the 
Reactome database. 
Results: Group comparisons identified 22 molecules in CSF and 29 in peripheral blood with different 
concentration levels. The identified neuroinflammatory markers, proteins, minerals and lipids were related 
to changes in insulin signalling and hemostasis in blood and to intracellular signaling in the CSF. 
Multivariate analysis of untargeted metabolomics data in peripheral blood further identified 463 
differentially expressed features between groups, mainly related to amino acid and energy metabolism. 
Conclusions: We have identified biological alterations in blood and in CSF at neuroinflammatory, 
proteomic, lipidomic, and metabolite levels associated with Ginkgo treatment. Some of the identified 
analytes have previously been shown to be associated with dementia and cognitive decline. In further 
steps, we will relate these alterations to clinical evolution, considering both cognitive and non-cognitive 
symptoms.
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COMPUTATIONAL SCREENING OF COUMARIN DERIVATIVES AS INHIBITORS OF THE NACHT 
DOMAIN OF NLRP3 INFLAMMASOME FOR THE TREATMENT OF ALZHEIMER’S DISEASE 
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REPURPOSING 

Sushil Kumar Singh, Powsali Ghosh, Ravi Singh, Chayanika Chatterjee, Ashok Kumar 
Indian Institute of Technology (BHU), Department Of Pharmaceutical Engineering & Technology, 
Varanasi, India 

Aims: Our study aimed to find coumarin derivatives that can inhibit NLRP3 inflammasomes to combat 
neuroinflammation in Alzheimer’s Disease (AD). 
Methods: A library of coumarin derivatives was constructed from four different databases. OpenBabel 
was used to remove duplicates based on InChI code, and Knime was used to eliminate compounds 
violating the ‘Lipinski Rule of Five’ and ‘REOS rule’, having TPSA above 70 Å and PAINS fragments. 
HTVS and molecular docking studies were performed to obtain compounds exhibiting better binding 
affinity than standard ligand MCC950. In silico ADMET studies were performed using SwissADME, 
eMolTox, and PreADMET webservers to retain only the molecules showing acceptable physicochemical 
properties. The best three virtual hits were subjected to molecular dynamics (MD) simulations in the MD 
simulation software Desmond in an environment replicating the human cell conditions to analyze the 
stability of protein-ligand complexes. The results were analyzed using the ‘simulation event analysis’ 
panel and interpreted to find the best virtual lead compound. 
Results: The initial dataset comprising 9762 compounds was cleaned and 203 duplicates were removed. 
Among 9559 unique compounds, 688 were found to have drug-like properties. HTVS study revealed 175 
molecules to have better protein binding than the co-crystal ligand. In the three-stage molecular docking 
studies, 36 compounds displayed better binding affinity than MCC950. Three of these compounds are 
predicted to be bioavailable, BBB-permeable, and non-toxic. MD simulation results showed that MolPort-
050-872-358 formed the most stable protein-ligand complex. 
Conclusions: Among a diverse set of compounds containing the coumarin nucleus, which has proven 
anti-inflammatory properties, MolPort-050-872-358 was found to be a promising NLRP3 inhibitor. Utilizing 
the coumarin scaffold to develop novel therapeutic treatments for AD can block neuroinflammation by 
inhibiting the NLRP3 inflammasome.
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PHASE 1 CLINICAL STUDY OF LEUCETTINIB-21, A DYRK1A KINASE INHIBITOR DRUG AIMING AT 
THE CORRECTION OF COGNITIVE DISORDERS 
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Laurent Meijer, Emilie Chretien, Emmanuel Deau, Gaëlle Hogrel, Mattias Lindberg 
Perha Pharmaceuticals, Neurosciences, Roscoff, France 

Aims: Cognitive disorders (memory, learning) observed in patients with Down syndrome (DS) 
and Alzheimer’s disease (AD) are associated with an excess activity of DYRK1A (dual specificity, 
tyrosine phosphorylation regulated kinase). Genetic and pharmacological inhibition of DYRK1A corrects 
these cognitive disorders in DS/AD animal models, encouraging the development of a clinical DYRK1A 
inhibitor to treat memory/learning difficulties in patients with AD or DS. 
Methods: Inspired by Leucettamine B, a marine sponge natural product, we synthesized, optimized and 
extensively characterized >500 analogues, Leucettines, followed by a second-generation 
family, Leucettinibs (>670 analogues) and selected an orally available drug candidate, Leucettinib-21. 
Results: Regulatory preclinical toxicity/tolerance studies, carried out with rats (NOAEL: 20 mg/kg) 
and mini-pigs (NOAEL: 100 mg/kg), showed that Leucettinib-21 is well tolerated in these animals at doses 
much higher than active doses (correcting memory disorders) on animal models of DS and AD (0.3-0.5 
mg/kg). Immediate-release tablets of Leucettinib-21 and placebo have been prepared. A double-blind, 
placebo-controlled clinical phase 1 study (‘Leucetta’) involving 120 participants, will be launched in Q4-
2023, to investigate safety and pharmacokinetics of Leucettinib-21. Blood samples collected from all 
participants will be used to analyze plasma proteomic and phosphoproteomic profiles as well as AD-
specific biomarkers. The Leucetta trial comprises Single Ascending Dose, Food Effect and Multiple 
Ascending Dose studies in 96 healthy volunteers. Furthermore, 12 adults with DS and 12 AD patients will 
receive a single Leucettinib-21 dose for pharmacokinetics and biomarkers analysis. 
Conclusions: The first results of this phase 1 clinical study will be presented. The study should be 
completed by Q4-2024, hopefully opening the door to phase 2a studies to evaluate the ability of 
Leucettinib-21 to correct cognitive disorders in children with DS and patients with early AD.
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COMBINATION OF CIPROFLOXACIN/CELECOXIB AS A NOVEL THERAPEUTIC APPROACH FOR 
ALZHEIMER’S DISEASE 
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Shiran Salomon-Zimri1, Rachel Ben-Hayun2, Nitai Kerem1, Niva Russek-Blum1, Diana Shtossel1, Vered 
Sasson1, Eidan Lushi1, Rafi Hadad2, Natalia Yarovinsky2, Judith Aharon Peretz2, Ferenc Tracik1, David 
Tanne2 
1NeuroSense Therapeutics, Research And Development, Herzliya, Israel, 2Rambam Health Care 
Campus, Stroke And Cognition Institute, Haifa, Israel 

Aims: AD’s pathophysiology is complex and underlies multiple pathways including neuroinflammation, 
impaired recycling, and autophagy. Due to its complexity and diverse manifestation, combined multi-
targeted therapy is needed. PrimeC is a combination of ciprofloxacin, a miRNA regulator, and celecoxib, 
a COX-2 inhibitor reducing inflammation, oxidative stress, and amyloid aggregation. PrimeC showed 
beneficial synergistic effects in ALS, where it altered key pathologies such as neuroinflammation, 
autophagy, and TDP-43 levels. NeuroSense’s AD studies showed alterations in indicative biomarkers 
related to PrimeC’s MoA (TDP-43 p<0.05; LC3 p<0.01). The combined treatment affected Aβ-induced 
inflammatory response of microglia, survival, and morphology of neurons. We aim to assess the safety 
and tolerability of PrimeC in AD patients. Clinical outcomes, AD hallmarks and target engagement 
markers from plasma and CSF will be examined. Furthermore, a PoC in-vitro study will be conducted in 
an AD cell line to elucidate PrimeC’s MoA. 
Methods: 20 mild to moderate non-familial AD patients will be recruited at Rambam Health Care 
Campus, Israel, for a Phase 2 randomized, prospective double-blind, placebo-controlled study. 
Participants will be administered with PrimeC BID for 12 months. Plasma and CSF will be measured for a 
cassette of biomarkers, and clinical outcomes (e.g., ADCS-iADL, MMSE, etc.) will be monitored. The in-
vitro study will observe PrimeC and each of its comprising compounds’ effect on neurite outgrowth of an 
AD transgenic SH-SY5Y cell line. 
Results: from the clinical study could illuminate the safety, tolerability, and efficacy of PrimeC on AD 
patients, complemented by the in-vitro results advancing our understanding of PrimeC’s MoA. 
Conclusions: This work could potentially shed light on a new therapeutic approach to halt AD 
progression using a combined therapeutic strategy targeting multiple pathways. It may also identify new 
biomarkers for target engagement.
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MEDICATIONS FOR ALZHEIMER'S DISEASE: ANALYSIS OF THE COGNITIVE CHANGES AFTER 
TWO YEARS OF THERAPY IN ALZHEIMER’S DISEASE PATIENTS FROM THE NATIONAL 
ALZHEIMER’S COORDINATING CENTER. 
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Krisztina Marosi1, Liana Apostolova2,3,4, Sophie Sokolow1,5 
1UCLA, School Of Nursing, Los Angeles, United States of America, 2Indiana University School of 
Medicine, Radiology And Imaging Sciences, Indianapolis, United States of America, 3Indiana University 
School of Medicine, Department Of Medical And Molecular Genetics, Indianapolis, United States of 
America, 4Indiana University School of Medicine, Department Of Neurology, Indianapolis, United States of 
America, 5UCLA, Brain Research Institute, Los Angeles, United States of America 

Aims: The goal of the study was to analyze the changes in cognitive function after 2-year use of 
Alzheimer’s Disease (AD) medication in AD patients using the National Alzheimer’s Coordinating Center 
(NACC) Uniform Data Set (UDS). 
Methods: AcetylCholinesterase Inhibitors [AChEIs] and memantine use, AD diagnosis, MMSE and CDR-
scores were retrieved from the NACC UDS. Linear regression models were used to compare the 
treatment effect on cognitive changes after 2-year pharmacotherapy in AD patients. 
Results: AD subjects treated with AChEIs or memantine showed a greater decline in MMSE and a 
greater rise in CDR-SB scores after 2 years compared to non-treated ones. There was no significant 
difference in MMSE at baseline between AChEIs and untreated groups. However, a significant difference 
in MMSE at baseline was observed between memantine-treated patients compared to the untreated 
ones. A significant difference in CDR-SB scores at baseline was observed between those on AD 
medication compared to untreated controls. 
Conclusions: These findings indicate that AD patients who were prescribed memantine were more 
severely affected cognitively when their pharmacotherapy was initiated. This is in accordance with the 
FDA-approval of memantine for moderate to severe AD. Our data also show that AD patients on any AD 
medications were more severely affected by the disease compared to their untreated counterpart, as the 
progression of their cognitive decline was faster despite 2-years of pharmacotherapy. This observation 
extends our previous study in MCI subjects from the AD Neuroimaging Initiative showing that physicians 
prescribe AChEIs to those who present with more severe clinical impairment. Furthermore, these findings 
underscore the importance of personalized medicine approaches in the treatment of AD, as individual 
patient characteristics and disease severity play a significant role in the choice and timing of therapeutic 
interventions.
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A PHASE 3 CLINICAL PROTOCOL TO STUDY THE SAFETY AND EFFICACY OF NA-831 IN 
COMBINATION WITH LECANEMAB IN SUBJECTS WITH EARLY ALZHEIMER'S DISEASE 
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Lloyd Tran, Fern Vu, Markku Kurkinen 
Biomed Industries, Inc., Neurosciences, San Jose, United States of America 

Aims: The aim of the multi-centers, double blind, placebo controlled parallel Phase 3 trials is to evaluate 
the efficacy and safety of combination therapy of NA- 831 with Lecanemab for patients with Early 
Alzheimer's Disease. 
Methods: Enrolment: 600 participants. Ages: 50 to 90 Years. All sexes are eligible for the study. Core 
Study: Participants will be divided in 3 groups, randomly assigned in a 1:1 ratio to receive a drug or a 
combination of two drugs or placebo. Group 1: will receive one 30 mg of NA-831 capsule orally once a 
day or placebo, Group 2: will receive and intravenous lecanemab (10 mg per kilogram of body weight 
every 2 weeks) or placebo. Group 3: will receive one 30 mg of NA-831 capsule orally once a day and 
intravenous lecanemab (5 mg per kilogram of body weight every 2 weeks) or placebo. Open Label 
Extension Phase: Participants completing the core study will receive one 30 milligram (mg) NA-31 
capsule orally once a day, and intravenous lecanemab (5 mg per kilogram of body weight every 2 weeks) 
Results: The study will be completed in 2025. I. Key Outcome Measures: Core Study: Change from 
Baseline in the CDR-SB at 18 Months [Time Frame: Baseline, 18 months] Extension Phase: Number of 
Participants Reporting One or More Treatment-emergent Adverse Events (TEAEs) [Time Frame: From 
first dose of study drug up to approximately 24 months (including 3 months follow up) for the extension 
phase] II. Secondary Outcome Measures: Core Study: Change from Baseline in Alzheimer Disease 
Assessment Scale - Cognitive Subscale 14 (ADAS-cog14) at 18 Months [Time Frame: Baseline, 18 
months] 
Conclusions: The results of the phase 3 study will be availlabe in 2025. The details of the Phase 3 
methodology and protocol will be presented and discussed.
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A PHASE 2 CLINICAL PROTOCOL TO CONFIRM THE SAFETY AND EFFICACY OF NA-831 IN 
COMBINATION WITH ADUCANUMAB IN SUBJECTS WITH EARLY ALZHEIMER'S DISEASE 
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Lloyd Tran, Fern Vu, Markku Kurkinen 
Biomed Industries, Inc., Neurosciences, San Jose, United States of America 

Aims: To evaluate the efficacy and safety of combination therapy of NA- 831 and aducanumab with 
patients with Early Alzheimer's Disease. 
Methods: ENROLMENT: 240 participants. Ages: 50 -90 Years. All sexes are eligible for study. Core 
Study: (12 months) Participants will be divided in 3 groups, assigned in a 1:1 ratio to receive a drug or a 
combination of drugs or placebo. Group 1: will receive one 30 mg of NA-831 capsule orally once a day or 
placebo, Group 2: will receive and intravenous aducanumab- schedule: Infusions 1-2: 1 mg/kg IV 
q4Weeks or placebo Infusions 3-4: 3 mg/kg IV q4Weeks or placebo Infusions 5-6: 6 mg/kg IV q4Weeks 
or placebo Infusion 7 and beyond: 10 mg/kg IV q4Weeks or placebo Group 3: will receive one 30 mg of 
NA-831 capsule orally once a day, and intravenous aducanumab-schedule: Infusions 1-2: 1 mg/kg IV 
q4Weeks or placebo Infusions 3-4: 3 mg/kg IV q4Weeks or placebo Infusions 5-6: 6 mg/kg IV q4Weeks 
or placebo Infusion 7 and beyond: 10 mg/kg IV q4Weeks or placebo Open Label Extension Phase: (18 
months) Participants completing the core study will receive one 30 milligram (mg) NA-31 capsule orally 
once a day, and intravenous aducanumab (6 mg per kilogram of body weight every 4 weeks). 
Results: Core Study: Change from Baseline in the CDR-SB at 12 Months [Time Frame: Baseline, 12 
months] Extension Phase: Number of Participants Reporting One or More Treatment-emergent Adverse 
Events (TEAEs) [Time Frame: From first dose of study drug up to approximately 18 months (including 3 
months follow up) for the extension phase] 
Conclusions: The results of the study will be available in 2025. The details of the Phase 2 methodology 
and protocol will be presented and discussed.
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WHAT DOES AMYLOID-BETA (AΒ) HAVE TO DO WITH ALZHEIMER’S DISEASE: A HISTORY OF 
FAILURE 
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Lloyd Tran, Zung Tran 
Biomed Industries, Inc., Neurosciences, San Jose, United States of America 

Aims: To review and analyze clinical data of major anti-Aβ monoclonal antibody drugs including recent 
FDA approved Aducanumab and Lecanemab for the treatment of Alzheimer’s Disease. 
Methods: We systematically searched, reviewed, and analyzed the clinical data of anti-Aβ monoclonal 
antibody drugs. We focused on two important outcome measures: CDR-SB and ADAS-Cog. Nearly all 
trials reported the difference between scores of the treatment relative to the placebo at the end of the trial. 
On a scale where a higher score is “worse,” a negative (-) difference “favors” treatment (lower score – 
higher score = - value). We use the bootstrapping method, a statistical procedure that resamples a single 
dataset to create simulated samples. This resampling process allows for the calculation of means, 
median, standard errors, confidence intervals (CI), hypothesis testing, and other statistics. For our study, 
we estimated the mean and 95%CI of these published differences by performing 10,000 resamples. 
Results: All the clinical trials analyzed were randomized, placebo controlled. Sample sizes varied for the 
phase 3 trials, from 253 to 1072 per arm (median=519 participants); trial lengths were from 76 to 105 
weeks (median=78 weeks). The estimated bootstrap mean and 95%CI for differences between placebo 
and drug, for CDR-SB and for ADAS-Cog were: CDR-SB; mean (95%CI) = -0.08 (-0.31 to +0.22), range 
of differences = -0.70 to 1.30; ADAS-Cog; mean (95%CI) = -0.53 (-1.03 to +0.22), range of differences = -
1.60 to +4.74. 
Conclusions: The cumulative mean changes for CDR-SB were -0.08; for ADAS-Cog it was -0.53, with 
both 95%CI including zero. The score range for CDR-SB is 0 to 18; the range for ADAS-Cog is 0 to 
70/90. These mean differences across the many trials conducted cannot be either clinically or statistically 
significant.
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DE-RISKING CLINICAL TRIAL DESIGN VIA MODEL-INFORMED DRUG DEVELOPMENT WITH THE 
CRITICAL PATH FOR ALZHEIMER’S DISEASE CONSORTIUM 
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Sudhir Sivakumaran1, Yashmin Karten1, Nicholas Cullen1, Corissa Lau1, Eileen Priest1, Hazel 
White1, Michael Irizarry2 
1Critical Path Institute, Critical Path For Alzheimer's Disease, Tucson, United States of America, 2Eisai, 
Inc, Neurology Business Group, Nutley, United States of America 

Aims: The Critical Path for Alzheimer’s Disease (CPAD) consortium serves as a pre-competitive, neutral 
convenor to generate novel, regulatory endorsed quantitative drug development tools and solutions that 
are made freely available to the public. These tools accelerate drug development by de-risking key 
decisions in clinical trial planning. 
Methods: Patient-level data from contemporary Phase II and III Alzheimer’s disease (AD) clinical trials 
and observational studies make up the CPAD integrated database. This diverse collection of datasets is 
harmonized and relevant statistical model specifications (based on cognitive outcomes, biomarker 
modalities, study populations, etc.) are identified. Disease progression models are then fitted using 
subsets of the CPAD database matching these specifications. With the fitted disease progression models, 
clinical trial simulations are then developed by applying clinical trial dynamics such as treatment effect, 
placebo effect, and dropout. Finally, by altering key trial design parameters such as inclusion criteria, trial 
length, and visit frequency, we can better understand how trial design decisions affect clinical trial 
outcomes. 
Results: As of August 2023, CPAD’s data repository contains 73 studies with 100,812 individual 
anonymized patient records, with a rich source of key AD biomarkers (biofluids and imaging). Different 
mixed effects models have been developed with cognitive scales as outcome and different biomarker 
modalities (e.g., PET + MRI, CSF, and plasma) as baseline predictors. A comprehensive clinical trial 
simulation tool which builds on these disease progression models has been developed and made 
available. Additionally, harmonization of tau PET results and their impact on cognition along the 
Alzheimer’s disease continuum have been evaluated. 
Conclusions: The precompetitive collaboration pioneered by CPAD is fundamental to the generation of 
actionable tools for accelerating and advancing AD drug development.
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CLINICIAN SPECIALTY AND LOCATIONAL VARIATIONS BASED ON PRESCRIPTION PATTERNS 
FOR US VETERANS WITH ALZHEIMER’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A03.L. DRUG 
DEVELOPMENT, CLINICAL TRIALS: REGULATORY ASPECTS, OTHER 

Brant Mittler1, Joel Reisman2, Byron J Aguilar2, Dan Berlowitz3, Qinqing Li4, Raymond Zhang5, Amir 
Monfared5, Quanwu Zhang6, Weiming Xia7 
1VA San Antonio Healthcare System, Geriatric Research and Clinical Center, Medicine/geriatrics, San 
Antonio, United States of America, 2VA Bedford Healthcare System, Geriatric Research and Clinical 
Center, Center For Healthcare Organization & Implementation, Bedford, United States of 
America, 3University of Massachusetts, Department Of Public Health, Lowell, MA, United States of 
America, 4University of Edinburg, Department Of Mathematics, Edinburg, United Kingdom, 5Eisai, Inc., 
Alzheimer's Disease And Brain Healthe, Nutley, United States of America, 6Eisai, Inc., Alzheimer's 
Disease And Brain Healthe, Nutley, NJ, United States of America, 7University of Massachusetts, 
Department Of Biological Sciences, Lowell, MA, United States of America 

Aims: This study aims to determine if there are variations in access to specialty care over metropolitan 
locations based on prescription patterns among US Veterans with Alzheimer’s disease. 
Methods: A cohort of Veterans with probable AD who had received any prescription in the Veterans 
Affairs (VA) Healthcare System was evaluated based on the United States Census metropolitan areas: 
non-metropolitan, small-, medium-, large fringe-, and large central-metro areas. Clinician specialties were 
determined using information in the VA personnel records. 
Results: There were 83,909 Veterans with AD who had ≥1 prescriptions for any drug from VA clinicians 
in 2019, and this number was not significantly changed from 2012 (83,350). During Fiscal Year 2019, 
19%, 11%, 25%, 22% and 23% of AD patients resided in non-metropolitan, small-, medium-, large fringe-, 
and large central-metro regions, respectively. Among clinician types, 64.4% were primary care clinicians, 
25.1% were psychiatrists, 5.5% were neurologists, and 5.0% were geriatricians. Thus, among the 
clinicians who serve Veterans with AD, only 35% were qualified to prescribe anti-amyloid therapy in the 
VA. The majority (74%) of prescriptions written by neurology, psychiatry, and geriatric specialists were 
generated in medium to large metropolitan areas as opposed to small-metro or non-metropolitan areas. 
Conclusions: This study reveals variations in treatment access to clinician specialists over metropolitan 
areas among US Veterans with AD. Given that anti-amyloid treatment in the VA can only be prescribed 
by AD specialists, these variations may result in limited access to anti-amyloid treatments, especially in 
non-metro and small-metro areas.
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IMPROVING DEMENTIA PROGRESSION PREDICTION: THE ADDED VALUE OF PSMD BEYOND 
AMYLOID STATUS 
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Sandra Tecelão1, Bjørn-Eivind Kirsebom1,2, Lene Pålhaugen1,3, Atle Bjørnerud4,5, Per Selnes1,3, Tormod 
Fladby1,3 
1Akershus University Hospital, Department Of Neurology, Lørenskog, Norway, 2University Hospital of 
North Norway, Department Of Neurology, Tromsø, Norway, 3Institute of Clinical Medicine, Campus Ahus, 
University Of Oslo, Lørenskog, Norway, 4Department of Diagnostic Physics, Oslo University Hospital, 
Oslo, Norway, 5Department of Physics, University Of Oslo, Oslo, Norway 

Aims: Studies have shown the potential of Peak width of Skeletonized Mean Diffusivity (PSMD) as a 
neuroimaging marker for cerebral small vessel diseases (cSVD). Considering cSVD’s significant role in 
vascular-related cognitive decline, this study aims to verify whether PSMD can predict the risk of 
MCI/dementia progression beyond amyloid (A) status. 
Methods: 176 subjects from the Dementia Disease Initiation cohort (88 cognitively unimpaired (CU) and 
88 with mild cognitive impairment (MCI) at baseline) underwent 1 to 5 evaluations, resulting in 462 
observations. Baseline PSMD was computed from DTI images acquired on 5 different scanners. Scanner 
effect correction was done using ComBat harmonization in R, with age and sex as covariates. 
Harmonised baseline PSMD was divided into 'PSMD low' and 'PSMD high' for values below and above 
the median respectively. Baseline A status was determined from Amyloid PET or from Abeta42/40 ratio. 
Results were categorized as A- PSMD low, A- PSMD high, A+ PSMD low and A+ PSMD high. Survival 
function was performed using the “survival” package from R, with progression from CU to MCI/dementia 
as the event of interest. Hazard ratios were assessed with the Cox proportional-hazards model with age 
and A status/PSMD at baseline and sex as covariates. 
Results: show that individuals with A+ PSMD high have a 6.9-fold higher risk of MCI/dementia 
progression compared to A- PSMD low (p<0.01). A+ PSMD low increases the risk by 3.1-fold (p = 0.10), 
while A- PSMD high results in a 2.8-fold higher risk (p = 0.09) (Figure 
1). 



 

 
Conclusions: These findings suggest that a combination of PSMD and A status has the potential to 
improve the prediction of MCI/dementia progression, and that a combination of these risk factors more 
than doubles the risk of progression.
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Aims: In brain MRI research, data sharing with collaborators can raise privacy concerns. Defacing allows 
for the dissemination of this data without compromising participants' identities. Brain MRI defacing, the 
process of obscuring facial features in these images for privacy protection, has been shown to potentially 
affect the accuracy of brain volume calculations in certain studies. In this study, we compared three 
available brain MRI defacing programs to evaluate their accuracy in volumetric analysis. 
Methods: 3D T1 MRI scans from 10 subjects (age: 71.1±6.1) diagnosed with subjective cognitive decline 
were processed using defacing programs: FreeSurfer, BioImage Suite Web, and De-facer. Both the 
original non-defaced and defaced images from these programs were analyzed with the FreeSurfer and 
the Quick Brain Volumetry (QBraVo) program, based on SPM8 and MATLAB. The accuracy of brain 
segmentation was assessed by comparing the Total Intracranial Volume (TIV), Whole Brain Volume 
(WBV), Cortical Volume(CV), and Hippocampal Volume (HV) using the Intra-class Correlation Coefficient 
(ICC). 
Results: The TIV for the non-defaced images, FreeSurfer, BioImage Suite Web, and De-facer were 
highly similar. The ICC for TIV across the four image datasets was 0.998(p<0.001) for FreeSurfer and 
0.999 (p<0.0001) for QBraVo. The WBV values for these datasets also demonstrated consistency, with 
an ICC of 0.997 (p<0.0001) and 0.999(p,0.001). HV displayed similar value trends, with ICCs of 0.993 
(p<0.0001) for FreeSurfer and 0.992 (p<0.0001) for QBraVo, respectively. 
Conclusions: All three defacing programs demonstrated successful defacing outcomes and delivered 
reliable volumetric results in FreeSurfer and QBraVo analysis. Among them, De-facer exhibited superior 
defacing image quality. While both FreeSurfer and De-facer operate on the Linux system, necessitating a 
prolonged training period, the BioImage Suite Web defacing program is designed for the Windows system 
and needs short training time.
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Aims: To detect and quantify the beta-amyloid plaques through the whole mouse brain using high-
resolution Quantitative susceptibility mapping (QSM). 
Methods: Animal experiments were carried out in compliance with the local IACUC Committee. The B6, 
5xFAD, 5xFADP522R, and 5xFADM28L mice were chosen for brain imaging. The specimens were scanned 
at 9.4T scanner using a modified 3D multi-gradient echo pulse sequence . The phase data from the 
MGRE acquisition was used to reconstruct QSM images using STI Suite. The magnetic susceptibility was 
then obtained from the local tissue phase by solving an inverse problem using the improved LSQR 
(iLSQR) method. 
Results: Figure 1. The representative T2*-weighted images of both WT (B6) and AD (5xFAD) mice. 
Compared to B6, there are hyperintensities areas in 5xFAD 
mice. 

 Figure 2. The plaque loading is comparable between QSM and conventional 
histology. 



 

 Figure 3. The QSM and T2* map of the 5xFAD 
mice. 



 

 Figure 4. The plaque loading in 5xFAD, 5xFADM28L, and 
5xFADP522R. 



 

 
Conclusions: Although the cause of AD is not fully understood, clinical and neuropathological studies 
have hypothesized that the formation of beta-amyloid (Aβ) plaques and tau neurofibrillary tangles are 
crucial to the pathogenesis of AD. It has been reported that Amyloid plaque is one of the earliest 
hallmarks of AD and can occur up to 20 years before clinical diagnosis. In this study, we demonstrated 
that high-resolution QSM can be used to detect the individual beta-amyloid plaque through the whole 
mouse brain. We also showed that plaque loading is different in AD risk variant (M28L) mice and AD 
protective variant (P522R), which suggested that QSM may be a sensitive imaging-based biomarker to 
detect and monitor AD progression and understand the complicated mechanism of AD.
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Aims: Genetic risk factors such as APOE ε4 and MAPT (rs242557) A allele are associated with amyloid 
and tau pathways and grey matter changes at both early and established stages of Alzheimer’s disease, 
but their effects on cortical morphology in young healthy adults remain unclear. 
Methods: 144 participants aged 18 to 24 underwent 3T MRI and genotyping for APOE and MAPT to 
investigate unique impacts of genetic risk factors in a cohort without significant comorbid conditions such 
as metabolic and cardiovascular diseases. We segmented the cerebral cortex into 68 regions and 
calculated the cortical area, thickness, curvature, and folding index. Then, we trained machine learning 
models to classify APOE and MAPT genotypes using these morphological features. In addition, we 
applied a growing hierarchical self-organizing maps algorithm, which clustered the 68 regions into 4 
subgroups representing different morphological patterns. Then, we performed general linear model 
analyses to estimate the interaction between APOE and MAPT on cortical patterns. 
Results: We found that the classifiers using all cortical features could accurately classify individuals 
carrying genetic risks of dementia outperforming each individual feature alone. APOE ε4 carriers had 
more convoluted and thinner cortex across the cerebral cortex. A similar pattern was found in MAPT A 
allele carriers only in the regions that are vulnerable for early tau pathology. With the clustering analysis, 
we found a synergetic effect between APOE ε4 and MAPT A allele i.e., carriers of both risk factors 
showed the most deviation of cortical pattern from the typical pattern of that cluster. 
Conclusions: Genetic risk factors of dementia were associated with variations of cortical morphology, 
which can be observed in young heathy adults more than 30 years before pathology and 50 years before 
symptoms may begin.
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Aims: Isolated REM sleep behavior disorder (iRBD) is characterized by REM-sleep without atonia 
(RWA). Animal studies show that REM atonia is regulated by brainstem nuclei, in particular the 
sublaterodorsal/subcoeruleus nucleus and the medullary-reticular-formation. Yet, those mechanisms are 
understudied in living humans. Aim of this study was to investigate the microstructure of brainstem nuclei 
in iRBD patients, and to correlate it to RWA indices. 
Methods: We acquired 7-Tesla 0.75mm isotropic-resolution T1-weighted MP2RAGE and T2*-weighted 
GRE in five patients with video-polysomnography-proven iRBD (4m/1f, 66.6±8.2 years). We applied the 
recently developed in-vivo probabilistic Brainstem Navigator atlas to identify the subcoeruleus nucleus 
and the inferior medullary-reticular-formation. Then, we calculated the mean signal intensity within these 
nuclei. RWA was quantified in the chin (phasic, “any” and tonic) and in the flexor digitorum superficialis 
(FDS) muscles bilaterally in 3-s mini-epochs, according to the Sleep Innsbruck Barcelona (SINBAR) 
criteria. 
Results: Chin tonic activity correlated with T1-weighted values within the left inferior medullary-reticular-
formation (r=-0.906, p=0.034) and the left subcoeruleus-nucleus (r=-0.925, p= 0.024). “Any” chin 
correlated with T1-weighted values within the left subcoeruleus-nucleus (r=-0.879, p=0.049). The 
SINBAR-index correlated with T1-weighted values within the subcoeruleus-nucleus bilaterally (r=0.943, 
p=0.016; r=-0.917, p=0.028; right and left, respectively), the in ferior medullary-reticular-
formationbilaterally (r=0.891, p=0.043, and r=0.899, p=0.038, left and right), and with T2*-weighted values 
within the right inferior medullary-reticular-formation(r=0.882, p=0.048). The FDS index correlated with 
T1-weighted values within the inferior medullary-reticular-formation bilaterally (T1-weighted left r=0.998, 
p=0.002, right r=0.995, p=0.005; T2* weighted right r=0.986, p=0.014). 
Conclusions: Correlation between microstructural changes in the subcoeruleus nucleus and the 
medullary reticular formation and RWA indices in iRBD support the role of these nuclei in regulation of 
motor activity during REM sleep, supporting the concept of RWA as biomarker of neurodegeneration.
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Aims: To evaluate a novel conditional diffusion model-based MRI superresolution (SR) offers superior 
image quality than conventional SR, and if they can enhance AI-based Alzheimer’s disease (AD) 
classification performance. 
Methods: Two networks were trained. Firstly, a U-Net-based network produced conventional SR images 
(c3T*). The network comprised two branches: dilated kernels for overall feature extraction and Hough 
Transformation for detailed feature extraction. The second network employed cDM, integrating U-shaped 
multi-stream networks with a multi-encoder to produce cDM-based SR images (d3T*) as in Figure 1. Both 
networks were trained on a subgroup (n=170) of Alzheimer’s disease neuroimaging initiative data with 
both 1.5T and 3T T1WI from the same individuals taken at the same visit. The quality of source, c3T*, 
and d3T* images were evaluated using peak signal-to-noise ratio (PSNR), Structural Similarity Index 
(SSIM), Natural Image Quality Evaluator (NIQE), and Blind/Referenceless Image Spatial Quality 
Evaluator (BRISQUE). To determine if d3T* enhanced AD classification, a U-Net-based AD classifier was 
employed to classify healthy and AD brains. Classifier performance was evaluated using accuracy, 
precision, specificity, sensitivity, Matthews Correlation Coefficient (MCC), F1-score, and 
AUROC. 

 



 
Results: Example source, c3T*, and d3T* images are shown in Figure 2. d3T* showed superior image 
quality than original source or c3T*, comparable to the 3T ground truth (Table 1, Figure 3). When given as 
input to AD classifier, d3T* MRI resulted in better classification performance than 1.5T images or c3T* 
counterparts (Table 
2). 

 

Table 1. Alzheimer’s Disease Classification Performance 



 
Input Accuracy AUROC Precision MCC F1 Score Sensitivity Specificity 

1.5T 0.87 0.79 0.83 0.68 0.75 0.71 0.94 

c3T* 0.83 0.84 0.67 0.63 0.75 0.86 0.81 

d3T* 0.91 0.90 0.86 0.79 0.86 0.86 0.94 

 

 

Conclusions: cDM-based MR SR may be a valuable tool to augment AI-aided AD 

diagnosis.
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Aims: Objective: The common marmoset (Callithrix jacchus) is an important animal model in 
neuroscience and neurological diseases (e.g., Alzheimer’s disease - AD), as they present primate-
specific evolutionary features such as an expanded frontal cortex. Here, we aim to characterize healthy 
aging trajectories for a population of marmosets. 
Methods: Methods: We imaged a cohort of 59 marmosets ( 45 males, 14 females) across the lifespan (8 
to 150 months) using a dedicated 9.4T 30cm bore MRI scanner (Bruker BioSpin Corp, Billerica). The 
animals were anesthetized under isoflurane anesthesia. High-resolution (250 µm isotropic) T1-, T2-, and 
diffusion-weighted structural MRI were acquired. The brain images were aligned and registered to the 
Marmoset Brain Mapping V3 template, the brain was segmented into cortical (CTX) and subcortical (SUB 
CTX) grey matter, white matter (WM), and cerebral spinal fluid (CSF), and voxel-based-morphometry was 
used to quantify regional brain volume in the left and right hemispheres. 
Results: Results: We discovered a decrease in grey matter volume in both males and females with age 
(Figure 1), reflected by the volume reduction in several cortical and subcortical brain regions in both 
sexes. Overall, we discovered that age affects female marmoset brains (38 CTX and 5 SUB CTX regions) 
more than males (15 CTX and 2 SUB CTX regions). We found no significant age-dependent changes in 
WM and CSF. 
Conclusions: Conclusions: Our work is the first to thoroughly describe the normal aging of the 
marmoset brain, a valuable model for age-related neuropathologies (e.g., AD). This research will set the 
normal parameters for marmoset aging and will be vital for generating transgenic marmoset models for 
AD, which is the goal of the MARMO-AD consortium. 
 



 

 
 
Figure 1. Voxel-based-morphometry of marmoset brains across the lifespan. Volume of White 
matter (WM), Cortical grey matter (CTX), Subcortical grey matter (SUB CTX), and Cerebrum spinal fluid 
(CSF) of 59 marmosets (45 males and 14 females) across the lifespan.
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Aims: Given the heterogeneous cognitive outcome of subjective cognitive decline (SCD) and mild 
cognitive impairment (MCI), this study aimed to identify neuroanatomical subtypes among non-demented 
elderly individuals using unsupervised, data-driven cluster analysis and to investigate the longitudinal 
trajectories of cognitive function. 
Methods: A total of 148 community-dwelling non-demented elderly individuals (aged 62-79, control = 64, 
SCD = 60, MCI = 22) underwent 3-dimensional T1-weighted imaging, clinical assessments for SCD and 
depression, and neuropsychological assessments. Among them, 137 participants were followed up for an 
average of 2.33 ± 0.06 years. We conducted hierarchical cluster analysis on brain volumes of 84 regional 
areas and examined the cognitive and neuroanatomical characteristics of the identified subtypes. We 
employed linear mixed models to evaluate whether the proposed subtypes were more effective than the 
clinical diagnosis in predicting longitudinal changes in cognitive function. 
Results: We identified three anatomical subtypes. Cluster 1 exhibited larger brain volumes and superior 
cognitive performance compared to the other clusters. Transitioning from Cluster 1 to Cluster 3, brain 
volumes and cognitive function gradually decreased. While Cluster 2 demonstrated intermediate cognitive 
performance, individuals in this subtype had the most severe SCD and depressive symptoms among the 
three clusters. Regarding cognitive changes, 40%, 60.4%, and 70% of Cluster 1, 2, and 3 experienced 
cognitive decline, respectively, while 67%, 64%, and 36% of control, SCD, and MCI individuals showed 
cognitive decline. The proposed subtypes (AIC = 36.525) showed a marginal improvement in predicting 
cognitive changes over a 2-year period compared to the clinical diagnosis (AIC = 41.053). 
Conclusions: Our study suggests that the data-driven neuroanatomical subtype classification might be 
useful to reflect clinical and cognitive characteristics and predict future cognitive outcome in non-
demented elderly population.
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Aims: Deposition of Β-amyloid in the brain is a hallmark of Alzheimer's Disease. Demand for robust 
detection of amyloid presence, such as positron emission tomography imaging, is expected to rise with 
the advent of anti-amyloid therapies. We propose a model to predict amyloid plaque levels using routine 
information from early diagnostic workup. The model could help optimise both diagnostic and clinical trial 
workflows by identifying mild cognitive impairment patients to prioritise for confirmatory amyloid 
assessments. 
Methods: Regression models were trained and evaluated on baseline data from the ADNI-GO/ADNI2, 
AIBL, BioFINDER-1, and GE Healthcare-sponsored Vizamyl™ ([¹⁸F]flutemetamol) Phase 3 and Japanese 
extension studies, where amyloid PET imaging provides the standard of truth. The models use MRI 
volumetrics, neuropsychological test scores, patient demographics and APOE genotype to estimate the 
centiloid (CL) score. An exhaustive data-driven approach to model and feature selection, and 
hyperparameter tuning, was used to train the models. Use of a synthetic population to further optimise 
models for a target population was assessed.The models were evaluated as classifiers of 
negative/uncertain/positive amyloid status by applying thresholds of CL=15 and CL=50 to the predicted 
score. 
Results: A general model for amyloid status prediction trained using five independent studies was built. 
Use of centiloids allowed the model to leverage dynamic range information instead of the standard 
dichotomous rating. The model showed classification accuracy for each category of 74-76%. The 
synthetic population model increased accuracies by ~2%. 
Conclusions: The resulting models allow quantitative estimation of amyloid plaque levels in the brain, 
based on standard demographic, neuropsychological, genetic, and structural imaging measures. Further 
work using blood-based biomarkers and more granular neuropsychological tests is expected to improve 
performance.
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Aims: Novel high-sensitivity biomarkers based diagnostic platforms of Alzheimer's disease (AD) have 
facilitated a movement toward the biological definition of AD. While measurement of amyloid β 42 /40, 
total Tau, p-Tau, and neurofilament light chain (NfL) in Cerebrospinal fluid (CSF) can distinguish AD from 
other neurodegenerative disorders. The feasibility of phosphorylated tau biomarkers (pTau181 & 
pTau217) and neurofilament light chain (NfL) in blood makes them valuable biomarkers for AD diagnosis. 
Our blood-based biomarker panel can accurately predict the course of cognitive decline in the mild and 
moderate AD. 
Methods: The performance of plasma pTau 181 vs. plasma pTau 217 was studied on EDTA plasma 
samples of normal controls, amyloid positive (PET+) and negative (PET-) cohorts. The concentrations of 
plasma p-tau181 were measured by SIMOA on the Quanterix HD-X platform. The levels of plasma 
pTau217 were measured using a novel commercial plasma based Simoa assay which has been 
developed by ALZpath. NfL samples were original ran on the HD-X platform (Gothenburg) and were 
evaluated using the Lumipulse blood assay (Bellingham, WA). 
Results: We compared the clinical performance of the two pTau SIMOA assays ran on the same HD-X 
plate form. pTau217 had a higher AUC (0.92) compared to pTau181 (AUC = 0.81), suggesting a pTau217 
has a high predicative values compared to pTau181. NfL levels were compared for healthy controls (N = 
98), non-pathological (N = 23), and pathological (N = 20) EDTA-plasma samples. A between platform 
comparison was performed for the Quanterix HD-X and Fujirebio Lumipulse, with a pearson correlation 
coefficient of 0.96. 
Conclusions: Plasma pTau 217 is more accurate than pTau 181 to rule out other neurodegenerative 
diseases and diagnosis AD. NfL Lumipulse blood assay had a similar performance to the NfL HD-X.
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Aims: Synaptic loss is one of the pathological features of Alzheimer’s disease (AD). Here, we 
investigated i) differences in hippocampal synaptic density in vivo using 11C-UCB-J positron emission 
tomography (PET) in cognitively unimpaired individuals with varying number of APOE4 alleles and risk for 
sporadic AD, ii) association between hippocampal synaptic density, brain Aβ load and cognitive 
performance in the whole study sample. 
Methods: 46 individuals (APOEε4ε4 n=14; APOEε4ε3 n=16; APOEε4ε4 n=16) from the ASIC-E4 study 
participated in 11C-UCB-J PET, brain MRI and cognitive testing using CERAD and APCC batteries during 
years 2020-2022. Amyloid PET was performed 21 months (median, interquartile range 19-22) earlier 
with 11C-PiB. Hippocampal 11C-UCB-J standardized uptake value ratios (SUVr) were calculated using 
centrum semiovale as a reference region, and hippocampal volumes obtained by FreeSurfer. Differences 
between the APOE genotypes were tested with ANOVA, and subsequent sensitivity analysis was 
performed by further adjusting for age, sex, education and hippocampal volume. Associations with Aβ 
and cognitive variables were tested with Spearman’s correlation. 
Results: Significant difference in hippocampal 11C-UCB-J binding was present between 
the APOE4 groups (pANOVA=0.016), APOEε4ε4 showing lower SUVrs (mean 2.90, SD 0.30) compared 
to APOEε3ε3 (mean 3.33, SD 0.35, p=0.013). Significant difference was also present 
between APOE4 carriers and non-carriers (p=0.010), but not between Aβ-positive and Aβ-negative 
individuals (p=0.11). Statistically significant findings remained unchanged when adjusted for age, sex, 
education and hippocampal volume. Hippocampal SV2A binding did not correlate with CERAD total score 
(r=-0.052, p=0.74), APCC score (r=0.17, p=0.28) or global 11C-PiB uptake (r=-0.10, p = 0.50) in our 
sample. 
Conclusions: Our data suggests that hippocampal synaptic loss is an early event in the AD continuum, 
and measurable in vivo already in cognitively unimpaired at-risk individuals.
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Aims: Alzheimer's disease is the most common neurodegenerative disease, and its prevalence is 
increasing as society becomes aging, but there are no fundamental therapeutic drugs until now. 
Therefore, preclinical studies, especially non-human primate experiments, are important to understand 
the pathophysiology of AD. In the present study, we would like to introduce a longitudinal amyloid PET in 
the non-human primate AD model 
Methods: In the present study, we used two adult rhesus female monkeys (13 years old), and baseline 
amyloid PET scans were performed before Aβ oligomer injection. After Aβ oligomer administration 
(100μg/dose x 12 times) in artificial cerebrospinal fluid, subsequent amyloid PETs were obtained a total of 
4 times every 2 months from 2 months of age. Here, [18F]florbetaben was used as a specific radiotracer 
to detect amyloid-β plaques. For quantitative comparison, a standardized uptake value ratio (SUVR) was 
used with the cerebellum as the reference region. 
Results: 

When evaluating the distribution of brain uptakes by dividing the early (0-20 min, p.i), mid (20-60min, p.i.), 
and late time windows (60-120 min) in dynamic PET, the late time zone generated the clear distinction 
between white and gray matter. Therefore, we used this time window as SUVR estimation. Overall, brain 
uptakes in cortical and sub-cortical areas gradually increased over time. In particular, PET uptake has 
steadily increased in motor, occipital, parietal cortices, and precuneus. At 8 months of age, brain uptakes 
in these areas showed an increase of 8.7-19.2% compared with baseline PET (the rate of increase, motor 



 
cortex: 13.1%, occipital cortex: 8.7%, parietal cortex: 12.8%, precuneus: 17.8%) 
Conclusions: From this study, we demonstrated that in vivo amyloid pathology in a non-human primate 
AD model produced by injecting amyloid oligomers increased over time.
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Aims: To compare longitudinal rates of decline in cognition and function, microstructural and 
macrostructural neurodegeneration, and tau pathology, in the Mild Cognitive Impairment (MCI) stage of 
Alzheimer's Disease (AD). 
Methods: Data comprised all available ADNI diffusion MRI and tau PET scans acquired within 100 days 
of each other, having two or more time-points on the same MRI scanner model, diagnosed as MCI at time 
of first scan, yielding 99 scans from 43 subjects (19 female), summarised in Table 1. Cortical thickness 
was derived using FreeSurfer; dMRI were processed using FSL, and proprietary software produced a 
minicolumn-associated measure of cortical microstructure (PerpPD+; Torso et al., 2022; PMID:36281682). 
Measures were averaged over all cortical regions (whole-brain [WB]) and over AD signature regions 
(Ridgway et al., CTAD2022). Tau PET SUVR (using cerebellar gray reference region) was averaged over 
all cortical regions (WB) and a Braak4 meta-ROI (Therriault et al., 2022; PMID:37118445). Longitudinal 
imaging data were summarised by annualised percentage change from baseline, alongside absolute 
annualised change for MMSE and CDR-
SB. 

 
Results: Longitudinal changes are summarised in Figure 1. Following Wang et al., (2016; 
PMID:27010616), we report mean-to-standard deviation ratio (MSDR) and relative sample size (RelSS, 
proportional to inverse square MSDR) compared to the best method (Table 2). PerpPD+ signature 
performed best, followed by Tau PET Braak4 (9% higher RelSS), followed by cortical thickness signature 
(approx. twice as many subjects). These three best imaging metrics are related to MMSE and CDR-SB in 
Figure 2; the strongest association is between MMSE and PerpPD+ 
signature. 



 

 



 



 

  
Conclusions: Cortical microstructure assessed using dMRI can quantify longitudinal change in MCI, 
better than cortical macrostructure, and similarly to tau PET. Future work will explore additional cortical 
microstructural measures, tau PET measures, and their interrelations.
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Aims: Postmenopausal females represent approximately 70% of the Alzheimer’s disease (AD) cases. 
Previous literature proposes a connection between the decreased estrogen levels during menopause and 
an increased risk of dementia. However, the outcomes of administrating hormone therapy (HT) as a 
preventive strategy against AD in peri/post-menopausal females have been inconclusive. The goal of the 
present study was to examine the impacts of HT on AD biomarker-informed pathologies. 
Methods: This cross-sectional study assessed post-menopausal female individuals from two cohorts: the 
TRIAD cohort and the ADNI cohort. Participants underwent magnetic resonance imaging (MRI), amyloid-
β (Aβ) and tau positron emission tomography (PET), and biofluid collection. Voxel-based t-tests were 
performed to assess the differences in Aβ and tau neurofibrillary tangles (NFTs) loads between post-
menopausal females without HT history (HT-) and post-menopausal females who were using HT (HT+). 
Linear regression models with interaction terms were conducted to examine the effects of the interaction 
between HT and Aβ-PET on regional tau-PET and tau fluid biomarkers. 
Results: HT+ females demonstrated significantly lower tau-PET standardized uptake value ratio (SUVR) 
in Braak I-II ROIs (P< 0.05, Hedges’ g= 0.73), Braak III-IV ROIs (P< 0.0001, Hedges’ g= 0.74) and Braak 
V-VI ROIs (P< 0.0001, Hedges’ g= 0.69) compared to HT- females (Fig 1). HT+ females also showed 
significantly lower CSF p-tau181 (P< 0.001) and plasma p-tau181 (P< 0.0001) concentrations. Additionally, 
results from linear regression models indicated that HT use interacts with cortical Aβ and mitigates 
regional NFT formation (Table 
1). 



 

 



 

 
Conclusions: Overall, findings from this study suggest that HT mitigates tau pathology in 
postmenopausal females. Due to the close association between tau pathology and clinical symptoms, 
these findings present significant clinical implications for the management and prevention of AD dementia 
in middle-aged females.
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Aims: Hippocampal subfields play a key role in memory and are affected early in Alzheimer’s disease 
(AD). In this study, we used 7T MRI to assess hippocampal subfield volumes in patients with mild 
cognitive impairment (MCI) and their relationship with memory deficits and AD pathology. 
Methods: Thirty-nine participants were recruited at the Geneva Memory Center: n=22 cognitively 
unimpaired participants (CU; MMSE: 29+1) and n=17 MCI patients (MMSE: 27+3). Participants 
underwent 7T MRI (Siemens), including T2-weighted and structural MRI, at the EPFL in Lausanne. A 
subsample of participants underwent amyloid PET and tau PET. Hippocampal subfields (subiculum, CA1, 
CA2, CA3, dentate gyrus (DG), hippocampal tail) and extra-hippocampal areas (entorhinal and 
parahippocampal cortex) were segmented using Automated Segmentation of Hippocampal Subfields 
(ASHS) package. Differences between groups in hippocampal subfields were assessed with analysis of 
variance adjusting for age, sex and education. Correlations between hippocampal subfields, memory, 
amyloid and tau were assessed with Spearman’s correlation test. 
Results: MCI showed smaller volumes than CU in all hippocampal subfields (p<0.05), except for the DG 
that showed a trend (p=0.087). CA1, DG, and hippocampal tail volumes were positively associated with 
episodic memory in MCI (FCSRT immediate and delayed recall, p<0.05), while CU showed a significant 
association between memory and DG volume (p=0.03). In the whole sample, tau uptake in the 
hippocampus showed a negative correlation with CA1 volume (p=0.05), tau uptake in the inferior temporal 
cortex with parahippocampal volume (p=0.02), and tau uptake in the parahippocampus with DG volume 
(p=0.03). Amyloid levels were not associated with hippocampal subfield volumes. 
Conclusions: These results suggest that hippocampal subfield markers may be sensitive to cognitive 
deficits in MCI, and confirm that tau but not amyloid pathology is associated with subfields 
neurodegeneration.
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Aims: APOE4 is a genetic risk factor for late-onset Alzheimer’s disease. In this study, we evaluated 
whether i) white matter impairment measured by DTI differs between healthy individuals with different 
number of APOE4 alleles; ii) white matter impairment associates with Aβ load measured by positron 
emission tomography (PET). 
Methods: Our sample included 96 participants (APOE4/4, N = 20; APOE4/3, N = 39; APOE3/3, N = 37), 
with mean (SD) 68 (8) years, 64.9% females. All underwent magnetic resonance imaging, including 
diffusion tensor imaging sequences, and 11C-PiB amyloid PET. We conducted hypothesis-driven region-
of-interest (ROI) analysis in the cingulum, corpus callosum and uncinate fasciculus. Fractional anisotropy 
(FA) and mean diffusivity (MD) were calculated within each ROI and compared between 
the APOE groups using ANCOVA, with sex and age as covariates. A voxel-weighted average of FA and 
MD was calculated for each subject to evaluate correlation with Aβ load, estimated as 11C-PiB composite 
standardized uptake value ratio, using Spearman’s rank correlation. 
Results: A significant difference between groups in regional MD was present in the body of corpus 
callosum (p = 0.039, ANCOVA) where APOE4/4 carriers exhibited higher MD than APOE4/3 (p = 0.0053) 
and APOE3/3 (p = 0.026). On the contrary, no regional differences were detected for FA (p > 0.13 for all). 
High brain Aβ load was associated with elevated MD (r = 0.29, p = 0.0063) in the whole sample, driven 
by APOE4/3 carriers (r = 0.42, p = 0.011). 
Conclusions: Cognitively unimpaired APOE4/4 carriers showed increased MD in the body of corpus 
callosum. This indicator for neurodegeneration positively correlated with 11C-PiB uptake, suggesting that 
Aβ deposition and white matter damage are related in subjects with high risk for Alzheimer’s disease.
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Aims: In light of recent clinical trials for Alzheimer’s disease (AD), the newly proposed NIA-AA staging 
has extended biological stratification by including tau proteinopathy stages. Our goal was to develop 
predictive models for tau stages in the absence of tau positron emission tomography (PET). To 
accomplish this, we analyzed demographic, clinical, and imaging data from the Alzheimer’s Disease 
Neuroimaging Initiative (ADNI) study. 
Methods: Structural magnetic resonance imaging (MRI) signatures were trained on a cohort of 469 
participants from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) to identify patterns of atrophy 
associated with tau PET burden (CenTauRz values) in mesial temporal (MTL) and temporo-parietal (TP) 
regions separately, using regularized linear regression constrained by the average structural connectome 
of 80 healthy controls. Tau positivity for MTL and TP stages were defined at CenTauRz>2. Nested ordinal 
logistic regression models were trained on an independent cohort of 118 ADNI subjects to predict the 
MTL and TP tau stage positivity. These models incorporated independent variables of demographic and 
clinical data, amyloid centiloid, and MTL and TP MRI signatures, both separately and jointly. 
Results: MRI signatures associated with MTL and TP tau burden (R2 of 0.44 and 0.40, respectively) are 
shown in Fig1. Employing 5-fold cross validation, the top-performing model achieved a multiclass AUC of 
0.76, incorporating both MTL and TP MRI signatures, CDR-SOB, MMSE, APOE e4 status, and amyloid 
centiloid value. In contrast, using demographic data as predictors alone yielded an AUC of 0.5, while 
combining demographic and clinical data resulted in an AUC of 0.67.



 

 
Conclusions: Our study highlights the potential of leveraging intrinsic brain properties to construct MRI 
signatures as a promising and effective approach to significantly improve the accuracy of tau staging in 
AD.
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Aims: Selection of participants at risk of cognitive decline in clinical trials, trial enrichment, increases the 
probability of trial success. Here we present a deep-learning (DL) framework for trial enrichment that uses 
a combination of imaging and clinical/demographic variables as input, and has built-in redundancy 
allowing the system to work effectively with missing inputs. 
Methods: We employed T1w and amyloid-PET images from ADNI (CN=270, MCI=595, AD=59), OASIS-
3 (CN=367, MCI=20, AD=67) and AMYPAD (CN=808, MCI=4) repositories. Images were pre-processed 
by validated pipelines for volumetric and SUVR estimation. Training-set participants were labelled as 
stable or decline through hierarchical clustering, where a stable participant experienced no significant 
decline within a 36-month period. Our framework comprises two phases: first, Siamese convolutional 
neural networks (CNN) were trained with decline/stable targets and neuroimages as inputs. Then, a 
battery of random forest classifiers were trained with CNN outputs, neuroimaging derivatives, and 
demographics/clinical data inputs and decline/stable targets. 
Results: When using complete inputs, our framework reached mean accuracy of 93% and a positive 
predictive value (PPV) of 87% in test sets, and a mean accuracy of 90%, with 86% PPV in cross-dataset 
validations (e.g., train on ADNI, test on OASIS-3, AMYPAD and so on). The best predictor of decline was 
baseline CDR-SB score, followed by CNN-PET, CNN-MRI, hippocampal volume, and SUVR. In the 
absence of PET data, our framework reached a mean accuracy of 88% and 87% PPV in cross-dataset 
validations. In the absence of baseline CDR-SB, our framework reached 87% mean accuracy and 80% 
mean PPV in cross-dataset validations, with CNN-PET becoming best predictor. 
Conclusions: Our trial enrichment framework showed high accuracy when predicting future cognitive 
decline. The DL models highly contributed to the prediction of decline which guarantees further research.
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Aims: Early detection of amyloid plaque is an important task to be resolved for early Alzhiemer’s desease 
(AD) diagnosis. High-resolution X-ray tomography (HR-XT) can reveal protein aggregates in tissue based 
on density variations, yet the exact composition and structure of these aggregates remain elusive. 
Methods: To validate HR-XT as label free tool for early plaque detection, we performed three-
dimensional HR-XT imaging and immunolabeling of amyloid plaques in spinal cords of two AD mouse 
models, 5xFAD and hAPPNL-G-Fknock-in. The comprehensive approach involved visualizing various 
protein epitopes using different antibodies, followed by three-dimensional reconstruction. These methods 
enabled us to visualize components like amyloid-β and α-synuclein within protein aggregations in a three-
dimensional context. 
Results: We acquired HR-XT data through two techniques: 1) laboratory X-ray microtomography, 4D 
Imaging Lab, Lund University; 2) synchrotron X-ray phase-contrast tomography, Anatomix beamline, 
SOLEIL. After reconstructing the data into 3D representations, we identified small, condensed areas in 
the second dataset. Comparison between the tomography- and immunolabeling-based 3D-models 
revealed a partial overlap between the condensed areas and amyloid-β. This is significant result, 
suggesting the presence of components within the aggregates missed by immunolabeling. 
Conclusions: Therefore, to have a greater understanding of protein aggregation related to AD pathology 
the use of multimodal imaging approach is an imperative. Furthermore, to augment our methodology we 
are incorporating another label-free technique: structure sensitive high-resolution optical infrared 
spectroscopy, as a downstream imaging procedure, followed by multiplex immunolabeling. This provides 
a 3D depiction of small protein aggregates, elucidating their structure and composition. The following 
comparison of the 3D models from the different approaches may help us to characterise better the 
components within the aggregates missed by immunolabeling and to, thus, identify potential proteins 
depositions even at an early stage.
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Aims: Metal radiotracers exhibit beneficial properties that can improve in vivo positron emission 
tomography (PET) imaging over traditional radionuclides, such as longer half-lives, facile last-stage 
radiolabeling steps, and the potential for dual imaging-therapy applications. Among such 
radionuclides, 64Cu exhibits a longer half-life (t1/2 = 12.7 h) that allows for later PET imaging times and the 
ability to distribute 64Cu imaging agents to facilities that do not have an on-site cyclotron. 
Methods: The employed approach uses a bifunctional chelator with two Aβ-interacting fragments that 
dramatically improves the Aβ-binding affinity and lipophilicity for favorable blood-brain barrier (BBB) 
penetration, while the use of optimized-length spacers between the Cu-chelating group and the Aβ-
interacting fragments further improves the in vivo Aβ-binding specificity and brain uptake of the 
corresponding 64Cu PET imaging agent. 
Results: Herein, we report to the best of our knowledge the first 64Cu PET imaging agent that shows 
appreciable in vivo brain uptake and exhibits high specific affinity for beta-amyloid aggregates, leading to 
the successful PET imaging of amyloid plaques in the brains of 5xFAD mice versus those of WT mice. 
Conclusions: 64Cu PET imaging agents can be used for in vivo imaging of beta-amyloid aggregates.
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Aims: To demonstrate the utility of selected reaction monitoring mass spectrometry (SRM-MS) for clinical 
assessment of cerebrospinal fluid (CSF) proteins reflective of Alzheimer’s disease (AD). 
Methods: We developed an SRM-MS method with isotopically labeled standards for relative protein 
quantification in CSF to find protein biomarkers that are robustly measured and related to AD. Two pools 
of CSF were generated based on Amyloid-Beta and Tau immunoassay levels to create AD-positive and 
AD-negative quality control (QC) standards. The QC pools were processed and analyzed identically to 
the CSF clinical samples reported. CSF samples from two separate cohorts, Emory Goizueta ADRC and 
affiliated Emory Healthy Brain Study (EHBS; 133 controls, 127 asymptomatic AD, 130 symptomatic AD) 
and Alzheimer’s Disease Neuroimaging Initiative (ADNI; N=706), were analyzed using SRM-MS to 
examine the clinical utility of targeting a novel CSF protein panel. 
Results: We found approximately 50 proteins in each cohort that were precisely measured (coefficient of 
variation <20%). The EHBS cohort was used to determine which proteins could distinguish CSF 
biomarker positivity (SMOC1, GDA, 14-3-3 proteins, glycolysis-involved proteins) and cognitive 
impairment (neuronal proteins; VGF, NPTX2, NPTXR, SCG2). Utilizing the power of ADNI as a 
longitudinal study, we found that the SRM biomarker proteins could independently predict Amyloid-Beta 
and Tau status, and disease state with 97% and 94% accuracy, respectively. Furthermore, by combining 
Amyloid-Beta, Tau, and SRM biomarkers, we improve the prediction accuracy for cognition, disease 
severity, and neurodegeneration compared to either measure alone. 
Conclusions: We demonstrate the ability to use high-throughput, targeted MS to quantify CSF proteins 
as different stages of AD and show the targeted CSF protein panel complements existing AD CSF 
biomarkers to significantly improve diagnosis and predict future cognitive decline and dementia severity.
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Aims: The expression of the post-synaptic tyrosin kinase receptor ErbB4 has been shown to be modified 
in the AD brain. The objective of our study was to explore CSF ErbB4 levels as a synaptic biomarker for 
AD. 
Methods: This retrospective study included 206 patients with AD dementia (n=67), MCI related to AD 
(AD-MCI) (n=41), non-AD MCI (n=40), non-AD dementia (n=32), and neurological controls (n=26). CSF 
ErbB4 levels were measured using a commercial ELISA kit. We explored correlations with CSF core AD 
biomarkers, synaptic markers GAP-43 and neurogranin, and cognitive status evaluated with MMSE, as 
well as MMSE change over time for a subgroup of cases (n=139). 
Results: CSF levels of ErbB4 were significantly increased in AD (mean: 1130 pg/mL, P=0.001) and AD-
MCI (mean: 1122 pg/mL, P=0.002) versus neurological controls (mean: 843.7 pg/mL), after adjustment on 
age and sex. Amyloid positive patients displayed higher CSF ErbB4 levels than amyloid-negative patients 
(952.4 pg/mL versus 1127 pg/mL, P=0.004). CSF ErbB4 correlated with core AD biomarkers in the whole 
cohort (Aβ ratio: r=-0.297, p-tau: r=0.491, t-tau: r=0.520) and in the amyloid-positive patients (Aβ ratio: r=-
0.241, p-tau: r=0.397, t-tau: r=0.432). CSF ErbB4 levels were associated with CSF GAP-43 and 
neurogranin levels (r=0.531 and r=0.340 respectively, P<0.001). In a subgroup of n=139 patients, higher 
CSF ErbB4 concentration at baseline associated with higher MMSE decline over time (P=0.082). 
Conclusions: CSF ErbB4 levels were increased in AD and AD-MCI, and were associated with core AD 
biomarkers, CSF synaptic markers and cognitive decline. Thus, CSF ErbB4 could have potential for 
monitoring synaptic demise and cognitive status in AD.
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Aims: Blood-based biomarkers (BBBMs) may enable scalable confirmation of amyloid pathology in the 
Alzheimer’s disease (AD) care pathway, and some have shown test performance similar to cerebrospinal 
fluid (CSF) testing and positron emission tomography (PET). However, establishing effectiveness does 
not guarantee translation into the AD care pathway. The objective of this study is to demonstrate the 
clinical utility of a confirmatory BBBM in real-world settings by evaluating the feasibility of implementing 
amyloid confirmatory BBBM in clinical practice. 
Methods: Based on the Consolidated Framework for Implementation Research (CFIR), we will conduct a 
US-based multicenter hybrid type II study. We will enroll a diverse population of individuals ≥55 years with 
mild cognitive impairment and mild AD but no prior dementia diagnosis. The diagnostic pathway (tests for 
reversible causes of cognitive impairment, cognitive and magnetic resonance imaging assessments, PET 
or CSF testing for amyloid pathology) will be compared between the standard-of-care arm and the 
confirmatory BBBM arm. Consistent with the CFIR, we will conduct qualitative semi-structured interviews 
at baseline and at the end of the study. When possible, we will use validated questionnaires to assess 
implementation science outcomes. 
Results: The study will generate real-world data on clinical effectiveness of BBBMs (proportion of 
patients and time to biomarker-confirmed diagnosis [AD/non-AD] and proportion of eligible patients 
initiated on AD therapy within 6 months), implementation of BBBMs (feasibility, acceptability, 
appropriateness, sustainability, reach, adoption) and healthcare resource utilization. 
Conclusions: This study will provide a blueprint for implementing BBBMs into healthcare systems by 
identifying facilitators and barriers, and will provide recommendations for implementation of BBBMs into 
routine practice. The study outcomes may lead to programs for accelerated uptake of BBBMs, simplifying 
the AD diagnostic pathway.
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Aims: Traumatic brain injury (TBI) is associated with increased risk of dementia, suggested of the 
Alzheimer’s disease (AD) type. It remains unknown if AD pathophysiology is influenced by TBI history. 
Here, we investigate whether history of TBI modifies the biological characteristics or cognitive trajectories 
in AD. 
Methods: We included 1:1 matched AD patients with TBI history (ADTBI+, n=110), or without (ADTBI-, 
n=110), with mild cognitive impairment (MCI) or dementia. Baseline CSF was measured for amyloid beta-
42 (Aβ42), total-tau (Tau), phosphorylated tau-181 (PTau181), neurofilament light (NfL), synaptosomal 
associated protein-25 (SNAP25), neurogranin (Ng), neuronal pentraxin-2 (NPTX2) and glutamate 
receptor-4 (GluR4). Group differences in biomarkers were calculated. Longitudinal cognition was 
assessed with neuropsychological test batteries. Baseline cognitive performance and cognitive changes 
over time were assessed with linear mixed models for MMSE and four cognitive domains, measuring the 
effect of TBI history and the interaction with biomarker concentrations. Exploratory, ADTBI+ was stratified 
by number of years since latest TBI; ≤5 years (TBI≤5yrs) or >5 years (TBI>5yrs) and analyses were 
repeated. 
Results: No differences in baseline CSF biomarker levels or cognitive performance were detected 
between ADTBI+ and ADTBI- patients (Table 1). There were also no differences in cognitive trajectories 
(Table 2). Combinations of TBI history and high levels of Ptau181 (B=-0.117, p=0.021) or Ng (B=-0.154, 
p=0.002) were associated with greater attention decline over time (Figure 1, Table 2). TBI≤5yrs had lower 
NPTX2 concentrations compared to TBI>5yrs (p=0.027), but not compared to ADTBI- patients (Figure 



 

2). 



 

 
Conclusions: The link between TBI history and stronger attention decline in AD appeared to be 
dependent on more severe p-tau pathology and synaptic dysfunction. A recent TBI in AD patients was 
associated with different biological characteristics but not cognitive characteristics than a remote 
TBI. 
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Aims: In fluid biomarker testing, sample storage conditions are one of the pre-analytical variables 
potentially impacting assay performance. To better understand the impact of sample storage conditions 
on AD CSF biomarker levels, fresh cerebrospinal fluid (CSF) samples from subjects being evaluated for 
Alzheimer's disease were stored at different temperature and time ranges (8 days at 25°C, 15 days at 2 to 
8°C and 12 weeks at -15 to -25°C). Abeta42, pTau and tTau were measured after storage and compared 
to baseline levels. 
Methods: Three experiments evaluating sample stability at 25°C, 2 to 8°C and -15 to -25°C were 
performed. Per subject, four to five aliquots were collected following the routine-use procedure 
recommended in the respective method sheet for the Elecsys® CSF assays. Storage at -80°C was not 
investigated. 
Results: pTau and tTau remained stable in all experiments. Abeta42 was stable for up to 8 days at 25°C 
and up to 15 days at 2 to 8°C. Freezing and storage over 8 weeks at -15 to -25°C had a small but 
significant effect on Abeta42 concentrations shown in an Abeta42 value reduction; the storage effect was 
slightly greater after 12 weeks. 
Conclusions: For all three biomarkers, the observed concentration bias was below 10% over the entire 
tested period. Abeta42 was less stable than pTau and tTau at 25°C for storage periods over 8 days, and 
overall at -15 to -25°C, probably due to the physical characteristics of the analyte. As a conservative 
approach, it is recommended to store fresh CSF samples for ≤ 5 days at room temperature and for ≤ 14 
days at 2 to 8°C. The frozen samples can be stored for ≤ 8 weeks at -15 to -25°C.
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Aims: Phosphorylated tau (p-tau) 217 has recently received attention because it is more precise than 
other p-tau variants for identifying Alzheimer’s disease (AD) pathology. Thus, we aimed to assess the 
diagnostic accuracy of p-tau217 in the blood and CSF, in comparison with p-tau181 and p-tau231 
isoforms in a memory clinic cohort. 
Methods: The study included 114 participants (CU=33; MCI=67; dementia=14) with measured plasma p-
tau217. In 36 of them, p-tau217 was also quantified in the CSF. The association of p-tau isoforms was 
computed against a-PET Centiloid, tau-PET global-SUVR, hippocampal atrophy, and cognition. The 
diagnostic validity was evaluated by (i) effect sizes (δ) between diagnostic and A(+/-)T(+/-) groups; and (ii) 
receiver operating characteristic (ROC) analyses versus a- and tau-PET. 
Results: The correlations between both plasma and CSF p-tau217 and a- and tau-PET (r from 0.64 to 
0.83) were stronger than those of p-tau181 (r from 0.44 to 0.79) and p-tau231 (r from 0.46 to 0.76). 
Plasma p-tau217 showed significantly higher diagnostic accuracy in comparison with p-tau181 and p-
tau231: (i) between diagnostic and biomarkers groups (δ ranges: p-tau217=0.55-0.96; p-tau181=0.51-
0.67; p-tau231=0.53-0.71); and (ii) ROC curves to identify a- and tau-PET positivity (averageAUC: p-
tau217=0.96; p-tau181=0.76; p-tau231=0.79). In contrast to this, CSF p-tau217 (averageAUC=0.95) did 
not show significantly superior accuracy to detect A and T positivity than p-tau181 (averageAUC=0.88) 
and p-tau231 (averageAUC=0.89). 
Conclusions: Plasma p-tau217 demonstrated better performance in identifying AD pathology and clinical 
phenotypes in comparison with other p-tau isoforms in a memory clinic cohort. Furthermore, p-tau217 had 
comparable diagnostic performances in plasma and CSF. Our findings underline the potential of plasma 
p-tau217 in the diagnosis and screening for AD, which could decrease the need for more invasive 
biomarkers in the future.
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Aims: Matrisome-associated heparin binding proteins are strongly correlated to β-amyloid (Aβ) and Tau 
pathology in Alzheimer’s disease (AD) brain and cerebrospinal fluid (CSF). However, it remains 
challenging to detect these proteins in plasma using standard mass spectrometry-based proteomic 
approaches. Here we developed a heparin affinity approach for the capture and enrichment of heparin-
binding protiens in plasma from healthy control and individuals with AD. 
Methods: Plasma samples were collected from well-characterized participants in the Emory Goizueta 
Alzheimer’s Disease research center and consensus clinical diagnoses were established. The diagnoses 
of control and AD were further supported by CSF Aβ levels and total Tau and phosphorylated Tau (pTau) 
levels detected by immunoassays. Plasma proteins were captured by heparin affinity chromatography 
and proteomic quantification was conducted in a discovery (n=36; 18 control, 18 AD) and replication 
dataset (n=85; 36 control, 49 AD) using tandem-mass tag mass spectrometry (TMT-MS). Differential 
expression and regression analyses were performed to assess the relationship of plasma proteins to CSF 
AD biomarkers and pTau in plasma. 
Results: Collectively, 2865 heparin-enriched proteins were identified across 121 plasma samples. This 
included a significant increase in AD plasma of members of the matrisome-associated module in brain, 
SMOC1 and SPON1. Heparin-enriched proteins also exhibited strong correlations CSF Aβ, total tau, and 
pTau as well as plasma pTau. Utilizing a consensus AD brain protein co-expression network, we 
assessed relationship between the plasma and brain proteomes and observed that specific plasma 
proteins exhibited consistent direction of change in both brain and plasma, whereas others displayed 
divergent changes. 
Conclusions: These findings provide support for coupled heparin-enrichment with TMT-MS based 
proteomics for identifying a wide spectrum of plasma biomarkers that mirror pathological changes in the 
AD brain.
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Aims: Although plasma biomarkers for amyloid-β showed high predictability of amyloid positron emission 
tomography (PET) positivity, the characteristics of discordance between PET and plasma amyloid 
positivity is poorly understood. 
Methods: We compared tau burden measured by PET, brain volume assessed by magnetic resonance 
imaging, cross-sectional cognitive function, longitudinal cognitive decline and polygenic risk score (PRS) 
between PET/plasma groups (PET-/plasma-, PET-/plasma+, PET+/plasma-, PET+/plasma+) using 
Alzheimer’s Disease Neuroimaging Initiative database. Additionally, we investigated inter-assays 
variability between immunoprecipitation followed by mass spectrometry method and Elecsys 
immunoassay. 
Results: The PET-/plasma+ showed intermediate changes between PET-/plasma- and PET+/plasma+ in 
terms of tau burden, hippocampal and precuneus volume, cross-sectional and longitudinal cognition, and 
PRS. PET+/plasma- represented heterogeneous characteristics with variability depending on plasma 
assays. 
Conclusions: Characteristics of PET-/plasma+ support plasma biomarkers as early biomarker of 
amyloidopathy prior to amyloid PET. Various plasma biomarker assays might be applied distinctively to 
detect different target subjects or disease stages.
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Aims: There has been significant development in blood-based biomarkers targeting amyloidopathy of 
Alzheimer’s disease (AD). However, guidelines for integrating such biomarkers into AD diagnosis are still 
inadequate. Multimer Detection System-Oligomeric Amyloid-β (MDS-OAβ) as a plasma biomarker 
detecting oligomerization tendency is available in clinical practice. 
Methods: We suggest how to interpret results of plasma biomarker for amyloidopathy using MDS-OAβ 
with neuropsychological test, brain MRI, and amyloid PET for AD diagnosis. Combination of each test 
result differentiates various stages of AD, other neurodegenerative diseases, or cognitive impairment due 
to causes other than neurodegeneration. 
Results: 

MDS-OAβ Neuropsychological test Brain MRI The most probable diagnosis Remarks 

Positive 

Cognitive impairment 

AD-compatible 
atrophy 

AD 
Rarely, other NDDs (DLB, FTD, NPH, PDD, VD, 
LATE etc.) + amyloidopathy 

Normal Early stage of AD 

Rarely, cognitive impairment due to other causes 
(depression, vitamin B12/folate deficiency, 
electrolyte imbalance, poor general medical 
condition etc.) + amyloidopathy 

Normal 

AD-compatible 
atrophy 

Preclinical AD 
Other preclinical NDDs (DLB, FTD, NPH, PDD, 
VD, LATE etc.) + amyloidopathy 

Normal Preclinical amyloidopathy  

Negative 

Cognitive impairment 

AD-compatible 
atrophy 

Other NDDs (DLB, FTD, NPH, PDD, VD, 
LATE etc.) 

 

Normal 

Cognitive impairment due to other causes 
(depression, vitamin B12/folate deficiency, 
electrolyte imbalance, poor general medical 
condition etc.) 

 

Normal 
Abnormal 

Other preclinical NDDs (DLB, FTD, NPH, 
PDD, VD, LATE etc.) 

 

Normal Normal  

 

 

Conclusions: A systematic interpretation strategy could support accurate diagnosis and 

staging of AD. Moreover, comprehensive use of biomarkers which target 

amyloidopathy such as amyloid PET on brain amyloid plaque and MDS-OAβ on 



 
amyloid-β oligomerization tendency can complement to gain advanced insights of 

amyloid-β dynamics in AD.



 
Shift 2 - 0180 

IMPLICATION OF DIABETES MELLITUS IN DEMENTIA A LONGITUDINAL ANALYSIS WITH 
PLASMA BIOMARKERS IN NEUROPATHOLOGICALLY CONFIRMED PATIENTS. 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Maria Ascensión Zea-Sevilla1, Elisabeth Lucia Valeriano-Lorenzo2, Belen Frades3, Meritxell 
Valenti4, Alicia Ruiz5, Andrea Ruiz6, Ana Pastor4, Teodoro Del Ser7, Alberto Rábano8, Francisco Javier 
Lopez9, Pascual Sanchez-Juan10 
1Alzheimer’s Centre Reina Sofia Foundation. CIEN Foundation. ISCIII, Clinical Evaluation Platform, 
Madrid, Spain, 2Alzheimer’s Centre Reina Sofia Foundation. CIEN Foundation. ISCIII., Clinical Evaluation 
Platform, Madrid, Spain, 3Alzheimer’s Centre Reina Sofia Foundation. CIEN Foundation. ISCIII. ., Clinical 
Evaluation Platform, Madrid, Spain, 4Alzheimer’s Centre Reina Sofia Foundation. CIEN Foundation. 
ISCIII, Biomarkers/biochemestry Laboratory And Molecular Genetic., Madrid, Spain, 5Alzheimer’s Centre 
Reina Sofia Foundation-CIEN Foundation-ISCIII. ., Biomarkers/biochemestry Laboratory And Molecular 
Genetic., Madrid, Spain, 6Alzheimer’s Centre Reina Sofia Foundation. CIEN Foundation. ISCIII, 
Biomarkers/biochemestry Laboratory And Molecular Genetic, Madrid, Spain, 7Alzheimer’s Centre Reina 
Sofia Foundation-CIEN Foundation-ISCIII. ., Clinical Evaluation Platform., Madrid, Spain, 8Alzheimer’s 
Centre Reina Sofia. CIEN Foundation. ISCIII, Biobank, Madrid, Spain, 9Alzheimer’s Centre Reina Sofia 
Foundation. CIEN Foundation. ISCIII., Data Manager Department, Madrid, Spain, 10Alzheimer’s Centre 
Reina Sofia. CIEN Foundation. ISCIII, Scientific Director, Madrid, Spain 

Aims: Diabetes mellitus (DM-T2) and Alzheimer's disease (AD) are highly prevalent diseases in elderly 
and although they have apparently different pathological characteristics.Fluid biomarkers have become 
potential diagnostic and prognostic tools for neurodegenerative diseases.The aim of this study is to 
investigate the longitudinal trajectory of 6 blood biomarkers of neurodegenerative disease in patients with 
AD and DM-T2. 
Methods: Cognitive-behavioral variables and blood biomarkers were obtained from 147 dementia 
patients (80.3% women, 23.6% DM-T2 group, mean age 83.6 ±6.4),residents of the Queen Sofia 
Foundation Alzheimer Centre and brain donors to the CIEN Foundation Tissue Bank.Patients were 
followed up during an average of 4.3±3.1 years, and 78% had a main pathological diagnosis of AD.The 
serum concentrations of GFAP, Nfl, AB40, AB42, tauTotal,and ptau181 were measured using SIMOA 
technology (Quanterix SR-X) in three timepoints (baseline, intermediate, and last visit before death). The 
rate of change of each biomarker over time was analysed using linear mixed-effects models (LMM). 
Results: The mean survival time of the disease was higher for diabetic patients compared with non-
diabetics (DM-T2=9.79; non-DM =12.63; p<0.001). Basal GFAP serum levels were similar in both groups 
(B=0.002; p=0.985) and the rate of change was significantly higher in subjects with DM-T2 compared to 
the non-DM (B=0.255; p= 0.048).Serum Nfl levels were similar in both groups (B=0.04; p=0.539), but the 
rate of change differs from the non-DM to the DM group (B=0.14; p=0.045). 
Conclusions: Diabetic patients with dementia show a more aggressive course, with a shorter disease 
duration and a higher rate of increase in the neurodegenerative marker NfL.Additionally, astrocytic 
activation, measured by serum GFAP, seems to increase more steeply in diabetic dementia patients 
during the follow-up period,suggesting a higher inflammatory component in them.
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Aims: To assess blood-based levels of a circulating prefibrillar amyloid population to differentiate brain 
amyloid positivity in subjects across the Alzheimer’s disease (AD) spectrum and to evaluate the APEX 
platform as a tool to facilitate AD disease diagnosis and monitoring. 
Methods: Leveraging our discovery that prefibrillar beta-amyloid(Aβ) protein preferentially associates 
with extra-cellular vesicles (EVs), we have developed a dedicated detection platform, Amplified 
Plasmonic EXosome (APEX) that is size-matched for the enhanced detection of EV-associated prefibrillar 
Aβ directly from blood plasma, without a need for pre-enrichment, preserving the native association of the 
protein. Not achievable with conventional technologies, APEX uses Transmission Surface Plasmon 
Resonance to enhance the signal of an immunoassay and enables the direct detection of low circulating 
levels of intact EV-associated prefibrillar Aβ. We prospectively collected blood plasma from 18 subjects 
across the AD spectrum who were amyloid-PET positive by PET imaging of amyloid deposition in the 
brain and 15 age-matched healthy subjects who were amyloid-PET negative. Using the APEX 
technology, we measured the EV-associated Aβ levels in all samples and correlated them to brain Aβ 
PET status. 
Results: Direct APEX measurements of an EV-associated prefibrillar Aβ biomarker showed high 
correlation (AUC >0.85) with amyloid brain deposition as determined by PET imaging. The biomarker 
measurements also showed a PPV of 80% and an NPV of >80%. One limitation of this study was a small 
sample size. Future work will include evaluation of an expanded clinical cohort. 
Conclusions: We have developed APEX platform that is capable of detecting low levels of circulating 
EV-associated prefibrillar Aβ biomarker in blood. With this, we have demonstrated that measurements of 
blood-based prefibrillar Aβ biomarker can accurately differentiate brain amyloid positivity determined by 
PET imaging in a second cohort.
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Aims: Blood biomarker analyses have become a valuable method to identify Alzheimer’s disease (AD) 
related pathology. Identification of the pre-analytical factors that may alter blood biomarker concentration 
is critical for their implementation in clinical practice. This study aimed to evaluate the impact of fasting 
condition on the concentration of common plasma biomarkers used to detect AD pathology and 
neurodegeneration. 
Methods: Plasma samples were obtained from 16 participants of the ALFA cohort under fasting (F) and 
non-fasting (NF) conditions. We measured plasma concentrations of Aβ40, Aβ42, NfL, GFAP and 
pTau181 in a Simoa HD-X analyser using the N4PE and the pTau181 v2.1 advantage kits (Quanterix). Aβ 
positivity was established using a previously defined CSF Aβ42/40 ratio cut-off. 
Results: Plasma concentrations of Aβ40 and Aβ42 were lower in samples obtained under F conditions 
than NF ones independently of their amyloid status, but such effect was not observed in plasma Aβ42/40 
ratio. No differences in the plasma concentration of GFAP, NfL or pTau181 were detected between F and 
NF conditions. The performance of the different markers to discriminate amyloid positivity was similar 
across fasting conditions. Concordance analysis (Bland-Altman test) between fasting status showed 
biases of less than 10% in all markers except for GFAP (16%). 
Conclusions: These results indicate that the quantification of the canonical blood biomarkers for AD are 
not affected by the fasting condition except for the Aβ quantification, which can be overcome when 
considering the Aβ42/40 ratio. Importantly, pTau181, the marker that could best predict amyloid 
pathology, was not influenced by fasting conditions. Further studies in larger data sets will be needed to 
assess the impact of fasting conditions and on novel blood biomarkers developed for AD.
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Aims: Phosphorylated pTau 217 in plasma has emerged as a promising biomarker for the early detection 
of Alzheimer’s disease (AD). We previously developed a pre-analytical sample workup based on semi-
automated immunoprecipitation on FeliX platform followed by biomarker quantification using 
immunoassays (IP-IA). This study aims to compare the clinical performance of the novel pTau217 
prototype immunoassay on the fully automated LUMIPULSE platform with and without the respective pre-
analytical sample workup by Tau-immunoprecipitation in a preselected cohort. 
Methods: A pre-selected cohort was studied comprising of 84 subjects dichotomized according to AT(N) 
classification. The IP-IA approach consists of semi-automated magnetic bead Aβ-IP followed by total Tau-
IP and subsequent measurements of plasma Aβ1-42/1-40 ratio and pTau217 levels on Lumipulse. 
Results: The levels of pTau217 after pre-analytical immunoprecipitation of Aβ and Tau correlated with 
the corresponding concentrations from direct measurements in plasma (r=0.93, p<0.0001). The Tau-IP 
prior to Lumipulse measurement resulted in a numerical increase in the area under the ROC curve (AUC) 
for identifying individuals A+ from 0.955 to 0.973 (p=0.149) for plasma pTau217. Although pTau217 
performed generally better than Aβ1-42/1-40 ratio, the latter became superior when used to identify the 
early stages of AD defined as A+T-. We additionally assessed a novel term (AT-term) combining Aβ and 
pTau biomarkers, here defined as Aβ1-40/1-42*pTau217, which showed a further improvement in 
performance relative to the individual biomarkers. 
Conclusions: Our preliminary findings in this preselected cohort indicate that reducing matrix effects 
potentially interfering in immunoassay performance by implementing pre-analytical Aβ and Tau 
immunoprecipitation can improve the performance of plasma biomarker assays for detecting brain 
amyloid pathology in a research context. Our observations also support the importance of the Aβ1-42/1-
40 ratio as a biomarker for predicting early stages of AD.
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Aims: A large body of research has elucidated the potential utility of blood-based biomarkers in 
Alzheimer’s disease (AD). Some studies have investigated the performance of various plasma pTau 
isoforms utilizing different assays on the Simoa or mass spectrometry (MS) platforms, but only few 
studies evaluated the performance of both techniques across various tau species. Our aim was to 
compare the performance of different tau species, measured by both MS and Simoa, in predicting Aβ and 
tau-PET pathologies 
Methods: We included 44 older participants from the TRIAD cohort who underwent Aβ- and tau-PET 
imaging as well as plasma measurements. We performed receiver operating characteristic curve 
analyses followed by DeLong test to compare the performance of various p-tau species, including the 
accuracy of the ratio phosphorylated/non-phosphorylated peptides for p-tau217 and p-tau205, in 
distinguishing Aβ -and tau-PET positivity 
Results: Pearson correlation analyses revealed strong correlations across plasma p-tau231(r = 0.679), p-
tau181 (r = 0.637), and p-tau217 (r = 0.587) between Simoa and MS platforms. Plasma p-tau217/non-p-
tau (with non-p-tau refers to non-phosphorylated form of the same tau peptide; tau212-221) exhibited the 
highest AUC, surpassing plasma p-tau217 alone measured through either assay. This marker 
demonstrated superior performance in predicting Aβ (AUC = 0.955), and tau-PET (AUC = 0.945). Among 
markers measured using both immunoassays (p-tau181, p-tau231, and p-tau217), there were no 
significant differences in AUC values, indicating comparable performance between both assays. We also 
assessed plasma p-tau205, a marker believed to increase along the AD continuum, and found no such 
differences when using Aβ or tau-PET as outcomes. 
Conclusions: Plasma p-tau217/non-p-tau ratio showed a slightly superior performance in predicting AD-
related pathologies, as compared with p-tau217 alone, followed by plasma p-tau217 that exhibited 
comparable accuracy on both Simoa and MS.



 
Shift 2 - 0185 

INCREASED BODY MASS INDEX AND WAIST CIRCUMFERENCE ARE ASSOCIATED WITH LOWER 
PLASMA LEVELS OF ALZHEIMER’S DISEASE BIOMARKERS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Arthur Macedo1, Kok Pin Ng2, Joseph Therriault1, Nesrine Rahmouni1, Stijn Servaes1, Cécile Tissot1, Yi-
Ting Wang1, Seyyed Ali Hosseini1, Kely Quispialaya1, Jaime Fernandez Arias1, Jenna Stevenson1, Gallen 
Triana-Baltzer3, Hartmuth C Kolb3, Tharick A Pascoal4, Andréa L. Benedet5, Thomas Karikari5, Nicholas 
Ashton5, Henrik Zetterberg6, Kaj Blennow6, Pedro Rosa-Neto1 
1McGill University, Neurology And Neurosurgery, Montreal, Canada, 2National Neuroscience Institute, 
Department Of Neurology, Singapore, Singapore, 3Janssen Research & Development, Neuroscience 
Biomarkers, La Jolla, United States of America, 4Department of Neurology and Psychiatry, University Of 
Pittsburgh School Of Medicine, Pittsburgh, United States of America, 5University of Gothenburg, 
Department Of Psychiatry And Neurochemistry, Institute Of Neuroscience & Physiology, Göteborg, 
Sweden, 6University of Gothenburg, Department Of Psychiatry And Neurochemistry, Göteborg, Sweden 

Aims: The correct interpretation of Alzheimer’s disease (AD) fluid biomarkers depends on the recognition 
of factors interfering with their levels. Here, we assess whether body mass index (BMI) and waist 
circumference are associated with levels of AD biomarkers measured in the blood plasma and 
cerebrospinal fluid (CSF). 
Methods: We assessed 151 cognitively unimpaired (CU) and 107 cognitively impaired (CI) older adults 
with clinical examination and biomarker testing including CSF and plasma glial fibrillar acidic protein 
(GFAP), neurofilament light (NfL), and phosphorylated tau (pTau) 181, 217, and 231. Linear regression 
models adjusted for age, sex, education, APOEε4 status, amyloid-beta status, and Mini Mental State 
Examination scores investigated the associations of BMI and waist circumference with fluid biomarkers. 
Subgroup analyses were conducted regarding cognitive status. 
Results: In the whole sample, higher BMI was associated with lower plasma GFAP (beta=-5.74, 
p<0.001) and pTau 181 (beta=-0.27, p=0.01) (Figure 1). Among CU individuals, a negative association 
was observed between BMI and plasma GFAP (beta=-3.91, p=0.01). In CI participants, higher BMI was 
associated with reduced plasma NfL (beta=-0.60, p<0.01), GFAP (beta=-8.01, p<0.01) and pTau 181 
(beta=-0.54, p<0.01). Moreover, an increased waist circumference was associated with lower plasma 
GFAP (beta=-38.68, p=0.01) in the whole sample (Figure 2). In the subgroup analysis, an increased waist 
circumference was associated with lower plasma NfL (beta=-6.46, p<0.01) and GFAP (beta=-33.74, 
p=0.03) respectively in CI and CU participants. No associations were observed with CSF biomarkers.



 



 

 
Conclusions: Our results suggest that BMI and waist circumference are factors to be considered when 
analyzing AD plasma biomarkers, in both preclinical and symptomatic stages. Further studies are needed 
to establish whether a causal relationship exists or whether those are relevant pre-analytical factors to 
consider.
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Aims: In this work, we explored the associations between blood Alzheimer’s disease (AD) biomarkers 
and comprehensive neuropsychological data in a cohort of individuals with memory complaints, 
characterized by their cerebrospinal fluid (CSF)-AD biomarkers profile. 
Methods: We studied a prospective group of 73 non-demented individuals (67 years of median age, 67% 
female) with memory complaints followed at Coimbra University Hospital, with available CSF-AD 
biomarkers. Our measures consisted of baseline neuropsychological scores (encompassing orientation, 
episodic and working memory, language, abstract reasoning, executive and visuospatial function, 
learning, and verbal fluency) and plasma/serum AD biomarkers (Aβ42, Aβ40, t-tau, p-tau181, NfL and 
GFAP), determined by Single Molecule Array (SiMoA). As a measure of AD pathology, individuals were 
classified by their amyloid status (A) using the CSF Aβ42/Aβ40 ratio. 
Results: When comparing A+ (n=30) and A- individuals (n=43), we observed significant differences in 
normative z-scores for confrontation naming and cube copy tests (p=0.019; p=0.043). A+ individuals had 
significantly higher levels of serum GFAP and plasma p-Tau181, as well as lower levels of plasma Aβ42, 
Aβ40 and Aβ42/40 ratio. They showed significant (p<0.01) moderate negative associations between 
serum GFAP levels and the previously mentioned tests (ρ=-0.53; ρ=-0.45), as well as with token (ρ=-
0.47) and trail making section B (ρ=-0.52) tests. In contrast, these associations were very weak in A- 
individuals. Furthermore, our multinomial logistic regression model identified plasma p-Tau181 (β=1.72, 
p=0.007), serum GFAP (β=0.02, p=0.01) and confrontation naming (β=1.18, p=0.05), as independent 
significant predictors of amyloid status. 
Conclusions: Our cohort displays a distinct pattern of deficits encompassing attention, working memory, 
and visuospatial function, which, in combination with blood GFAP and p-Tau181, emerged as early 
indicators of AD pathology.
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Aims: Individuals with Down syndrome (DS) have an increased risk of early-onset Alzheimer’s disease 
(AD) and dementia. The overexpression of the Dual Specificity Tyrosine Phosphorylation Regulated 
Kinase 1A (DYRK1A) gene, which is located on chromosome 21, has been hypothesized to play a role in 
this process. We showed that individuals with AD have decreased plasma levels of DYRK1A compared to 
controls, as well as DS individuals with dementia compared to those without dementia. However, it is not 
clear yet whether peripheral levels of DYRK1A are modulated by the progression of AD-related processes 
in the brain. 
Methods: To address gaps in knowledge, we crossed AD mouse models with mice overexpressing 
DYRK1A, wherein wild-type mice, mice expressing either APP23 or P301S mutation only, mice 
overexpressing DYRK1A only, and mice that express either APP23 or P301S mutation and 
overexpression of DYRK1A have been studied. 
Results: Starting at 5 months of age, mice carrying both APP23 and DYRK1A transgene show 
decreased body weight compared to those carrying only APP23 transgene. Similar findings were 
observed for mice carrying both P301S and DYRK1A transgene compared to those carrying only P301S 
transgene at 6 months of age. From 2 to 10 months of age, mice have been subjected to monthly plasma 
sampling for the longitudinal characterization of AD biomarkers by using SIMOA (undergoing analysis). 
Cross-sectional mouse cohorts at different ages will also be used to assess the association between 
plasma levels of AD biomarkers and AD-related neuropathology, as well as behavioral deficits by using 
several tasks (undergoing experiments). 
Conclusions: A better understanding of AD pathogenesis is of paramount importance to accelerate 
biomarker discovery for early detection of AD in at-risk individuals and potential identification of 
pharmacological targets.
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Aims: Emerging evidence suggests that impaired microcirculation contributes to Alzheimer’s disease 
(AD) pathology exaggerating neurodegeneration due to a limited supply of nutrients and oxygen to 
affected brain areas. This may require the adaptation of red blood cells (RBC) to squeeze through 
narrowed capillaries in the microcirculatory bed. Here, we hypothesized that, in AD patients, RBCs are 
undergoing modifications in the expression and function of calcium-permeable mechanosensitive Piezo1 
channels which control the flexibility of these cells. 
Methods: To assess the function of Piezo channels, we either measured using a flow cytometry assay, 
Yoda1-induced Piezo1-mediated calcium responses in RBCs of healthy individuals, patients with mild 
cognitive impairment, and AD patients or tested the physical properties of the RBCs with a novel 
micropipette aspiration technique. 
Results: RBCs obtained from patients with MCI and AD patients showed significantly higher calcium 
responses to the Piezo agonist Yoda1, compared to RBCs from age-matched healthy individuals 
suggesting enhanced function of Piezo1 channels in AD pathology. RBC membrane incubated with Aβ 
showed significantly higher activated pressure during aspiration and a decrease in the ability to withstand 
changes in the length during deformation implying that the blood level of this AD-associated peptide can 
control the function of Piezo1 channels in RBC. 
Conclusions: Together, our data suggest a significantly altered function of Piezo1 channels in peripheral 
circulation which might be an adaptive reaction to the impaired microcirculation, and therefore, Yoda1 
elicited activation of Piezo1 in RBCs may be used as a functional biomarker for early AD.
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Aims: Alzheimer's disease (AD) is a devastating neurodegenerative disease with delayed diagnosis until 
the manifestation of symptoms. Although the emergence of blood-based biomarkers offers hope for easy 
detection of AD, existing AD-associated blood biomarkers, known as the “blood ATN biomarkers”, mainly 
capture the pathological hallmarks of AD, overlooking other AD-associated biological processes such as 
inflammation and vascular dysfunctions. Therefore, developing a blood-based biomarker assay that 
captures dysregulation beyond the ATN biomarkers may help advance early detection and staging of AD, 
enabling a comprehensive examination of the disease status. 
Methods: We leveraged ultrasensitive proteomic technology to develop a blood-based, multiplex 
biomarker assay for AD. This assay simultaneously measures the levels of 21 blood proteins associated 
with different biological pathways, including neurodegeneration, inflammation, innate immunity, vascular 
functions, and metabolic activities. Moreover, we developed an AD risk scoring system by integrating the 
level changes of these 21 proteins in a machine learning-based model. The performance of this 21-
protein biomarker assay in AD classification and indication of AD-related endophenotypes was evaluated 
in three independent cohorts. 
Results: We showed that this 21-protein biomarker assay accurately classifies AD (AUC = 0.9407–
0.9867) and mild cognitive impairment (MCI) (AUC = 0.8434–0.8945). It also indicates amyloid pathology 
in Chinese and European populations. Moreover, this assay simultaneously evaluates changes in five 
biological processes, providing comprehensive assessment of disease status and revealing heterogeneity 
of AD among individuals. Notably, dysregulations of biological processes upon AD progression are 
different between Chinese and European populations, particularly in biological pathways related to 
inflammation and vascular functions. 
Conclusions: Our findings demonstrate the utility of a blood-based multi-pathway biomarker assay for 
early screening and staging of AD in clinical settings and provide insights for patient stratification and the 
development of precision medicine.
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Aims: Alzheimer’s Disease (AD) is characterized by Aβ pathology, followed by neurofibrillary tangles 
(NFTs) and neurodegeneration, referred to as the ATN framework. Neurofilament light (NfL) is 
increasingly found as an important biomarker for neurodegenerative disorders including AD, while its 
relative association and dynamics with different pathological phases of AD, reflected in the ATN 
continuum, remains to be studied in detail. These phases include normal healthy aging brain, amyloid 
pathology, and tau-pathology with tau-induced neurodegeneration. 
Methods: Here, we studied the correlation of serum NfL concentrations in relation with respectively 
healthy aging, with amyloid pathology and tau pathology in the brain well characterized preclinical 
models, namely 5xFAD and TauP301S mice. We furthermore analysed pathological changes in 
neurofilament staining in the brain of these models. Immunohistochemical stainings of amyloid pathology, 
tau pathology and NfL are performed. Furthermore, measurements of NfL, in both serum and brain, at 
different disease stages in the different mouse models are performed. 
Results: In the 5xFAD mouse model, immunohistochemical staining revealed a gradual increase of NfL 
in different brain regions in association with amyloid pathology. These changes correlated with the NfL 
concentrations in blood and brain homogenates of this mouse model. Super-resolution microscopy also 
showed irregularities of NfL organization in the area close to the amyloid plaques. Furthermore, in 
TauP301S mice, NfL signal increased in different regions of the brain after performing 
immunohistochemical stainings. The NfL concentrations in blood increased with age, correlating with NfL 
pathology in the brain. 
Conclusions: No pathological staining of NfL was associated with normal aging. Our data indicate 
differences in Nfl biomarker dynamics and pathology, associated with different stages of the ATN 
continuum.
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Aims: Plasma biomarkers hold great potential in the management of Alzheimer’s disease patients due to 
their high accessibility, affordability, and low invasiveness. Recently, baseline plasma levels were shown 
to predict cognitive decline in cognitively unimpaired (CU) subjects and patients with mild cognitive 
impairment (MCI). If neuroimaging biomarkers are also strong predictors of cognitive deterioration, it is 
still unclear how well they perform when compared to plasma biomarkers. 
Methods: A total of 140 CU and 78 MCI subjects from the memory clinic of Geneva University Hospitals 
were included. Plasma and neuroimaging biomarkers were assessed at baseline, whereas global 
cognition was evaluated for up to 5.7 years. Linear mixed-effects (LME) models were built to test the 
prognostic value of plasma and neuroimaging biomarkers. Moreover, based on these analyses, sample 
size calculations for future AD clinical trials were also performed. 
Results: Cognitive decline in MCI was significantly predicted by baseline NfL (β=-0.55, p<0.001), and 
GFAP (β=-0.36, p=0.016). All neuroimaging biomarkers significantly predicted cognitive decline in MCI, 
namely hippocampal volume (β=0.44, p = 0.01), Centiloid (β=-0.38, p=0.04), and tau-SUVR (β=-
0.66, p<0.001). The multivariate LME model revealed that only NfL (β=-0.81, p=0.009) and tau-SUVR 
(β=-0.69, p=0.02) significantly predicted cognitive decline in MCI, whereas no significant effect was 
detected in CU subjects. Lastly, it was demonstrated that identifying at-risk subjects by adding NfL in 
inclusion criteria, it would be possible to reduce the sample sizes of future AD clinical trials by up to one-
fourth, in subjects with amyloid-PET positivity. 
Conclusions: Plasma NfL, and GFAP are equally good predictors of cognitive deterioration as 
neuroimaging biomarkers in MCI patients. Future clinical trials could employ plasma biomarkers in 
screening, as this would allow for smaller sample sizes and lower research expenses.
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Aims: Study the use of plasma biomarkers in The Indianapolis-Ibadan Dementia Project (IIDP) to assess 
the effect of population differences between geographies on biomarker associations. 
Methods: IIDP is a longitudinal study that evaluated subjects in Indianapolis, Indiana and Ibadan, 
Nigeria. Plasma collected from study participants in the 2001 evaluation wave (N= 1028 African 
Americans; N=1091 Yoruba) was analyzed for Alzheimer’s Disease and neurodegenerative biomarkers 
using the Quanterix Simoa HD-X Neurology 4-Plex and pTau181 v2.1 Advantage kits. The concentrations 
of neurofilament light chain (NfL), glial fibrillary acidic protein (GFAP), beta amyloid 42/40 ratio (Abeta 
42/40), and phosphorylated Tau 181 (pTau181) were determined for each subject with available plasma 
samples. Biomarker data were log transformed and standardized prior to analysis. Multivariate and other 
association analysis was performed in JMP Pro v16 software. 
Results: The demographics of study subjects can be seen in Table 1. Biomarkers were standardized and 
assessed by site for correlation in subjects with and without dementia. NfL, GFAP, and pTau181 
associations were the same when comparing subjects with dementia between sites; however, higher NfL, 
GFAP, and pTau181 correlations were observed in cognitively normal (CN) subjects in Indiana compared 
to Ibadan (Figure 1). Additional analysis is still ongoing and will be included in the 
presentation. 



 

 



 

 
Conclusions: While biomarker associations for NFL, GFAP and pTau181 are consistent across sites for 
subjects with dementia, there are observed differences in biomarker associations for CN subjects 
between Indianapolis, Indiana, and Ibadan Nigeria. Previously published analyses (Deeg et al., 2008) 
regarding differences in potential comorbidities for these populations may be driving these differences. 
More analyses must be completed to determine the cause of these differences.
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Aims: Due to the heterogeneous nature of Alzheimer’s disease (AD), stratification of patients into 
biological subtypes employing multiple biomarker data may prove to be crucial for finding the most 
suitable prevention and treatment options. Despite advancements in subtype identification, a better 
understanding of how clinical characteristics are distributed between subgroups across the dementia 
spectrum is needed. 
Methods: Cerebrospinal fluid (CSF) samples from 288 patients examined at the Karolinska University 
Hospital memory clinic in Solna, Sweden, were analyzed. The cohort containing subjective cognitive 
impairment (SCI), mild cognitive impairment (MCI), AD, and other dementias is deeply phenotyped with 
thorough neuropsychological tests, brain imaging, physical examinations, routine blood tests, and AD 
biomarker data from CSF and plasma. Using an antibody-based suspension bead array, a panel of 73 
proteins was measured. Principal component analysis (PCA) was used to characterize the markers that 
contribute to variability. Furthermore, unsupervised clustering algorithm was used to identify subtypes of 
patients. 
Results: The assessed panel revealed differences in protein levels between and within each diagnostic 
group. Neither PC1 nor PC2 was related to clinical diagnosis. PC1 was still associated with Aβ42, p-tau 
and t-tau, but not PC2. PC3 was associated with diagnostic groups, AD biomarkers in blood and CSF and 
results from cognitive tests. In ongoing analyses we further explore the data using unsupervised 
clustering algorithms. Identified protein signatures may reflect dementia related (patho)physiological 
states. 
Conclusions: To conclude, AD, which falls under the umbrella term dementia, could in fact also be 
considered an umbrella itself with subgroups. In the current study, we demonstrate that measuring only 
tens of proteins in the CSF is adequate to stratify patients into subgroups with distinct pathological 
markers.
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Aims: Tau phosphorylated at threonine 217 (pTau217) is a promising plasma biomarker for monitoring 
Alzheimer’s disease (AD) pathology. Commercial release of the ALZpath pTau217 Single molecule array 
(Simoa) immunoassay has expanded the availability of this biomarker, enabling studies across multiple 
laboratories and cohorts. The objective of this work was to understand the analytical performance of this 
assay in our local laboratory and to examine concordance with gold standard amyloid PET imaging in our 
mostly preclinical AD cohort. 
Methods: The ALZpath pTau217 assay was validated on our Quanterix HD-X analyzer using pooled 
EDTA plasma. A pilot study was then performed with cross-sectional samples from 295 participants of 
Wisconsin Registry for Alzheimer’s Prevention and the Wisconsin Alzheimer’s Disease Research Cente. 
Some samples (N=90) were previously analyzed at the University of Gothenburg (UGOT, reported in 
PMID: 37502842). Amyloid positivity was determined by [11C]-PiB PET and was based on a global PiB 
DVR threshold of 1.19 (21.6 centiloids). 
Results: The ALZpath pTau217 assay demonstrated acceptable precision (<10 %CV), linearity, and 
recovery (102-111%) for endogenous protein. In the pilot study, the Pearson correlation coefficient (r) 
between samples analyzed locally and at UGOT was 0.95 (p < 0.001). Plasma pTau217 concentrations 
were significantly correlated with global PiB DVR (r = 0.78, p < 0.001), and the ROC AUC predicting PiB 
positivity was 0.92 (95% CI: 0.88-0.96). The optimal Youden-based threshold corresponding to PiB 
positivity was 0.60 pg/mL for pTau217. 
Conclusions: These data suggest that the ALZpath pTau217 assay is fit-for-use to detect AD pathology 
in our late-middle aged preclinical cohort. The accessibility of blood-based biomarkers combined with a 
commercially available assay will enhance our ability to obtain longitudinal data across the preclinical 
phase, especially in difficult to reach communities.
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Aims: Evaluate the potential utility of plasma p-tau217 as a surrogate biomarker in clinical trials across 
the AD spectrum. 
Methods: We included 176 individuals with available plasma p-tau217 measurements at two time points 
across two cohorts:[MYHAT neuroimaging: 54 Cognitively Unimpaired(CU); BICWALZS: 122 Cognitively 
Impaired(CI) individuals]. All individuals had Aβ-PET available at baseline. Plasma p-tau217 was 
quantified using the ALZpath assay. Effect size was calculated as the mean change in biomarker divided 
by the standard deviation. We calculated the estimated sample size needed for a clinical trial testing a 
hypothesized 25% drug effect on longitudinal reduction in biomarkers with 80% power at a 0.05 level. 
Results: The annual change in plasma p-tau217 presented a higher effect size in both groups: CU 
Aβ+(0.78) and CI Aβ+(0.77) compared to their respective whole population(Figure 1).In clinical trials 
targeting CU Aβ+ individuals, the sample size needed when using plasma p-tau217 as a surrogate would 
be 404, while trials targeting CI Aβ+ would require 458 individuals per study arm(Figure 2A).We 
compared the biomarker only and the total estimated trial cost for an Aβ+ population, using plasma p-
tau217 and tau-PET for surrogacy(Figure 2B).Our results demonstrated that for CU Aβ+ the total cost of 
a clinical trial using plasma p-tau217 as a surrogate, was 4.5-fold lower than when using tau-PET. 
Similarly, the total cost for a clinical trial, including CI Aβ+ was 1.5-fold lower than when using plasma p-
tau217 compared to using tau-PET as a 
surrogate. 



 



 

  
Conclusions: Our results suggest that plasma p-tau217 could potentially be used to monitor population 
interventions targeting CU and CI Aβ+ individuals. Additionally, we demonstrated that the cost of using 
plasma p-tau217 in clinical trials across the AD spectrum would be significantly lower than using tau-PET.
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Aims: Alzheimer's disease (AD), subcortical small-vessel disease (SSVD) and mixed AD/SSVD (MIX) 
represent the most prevalent cognitive disorders, although limited knowledge exists about the 
involvement of angiogenic processes in their pathology. Consequently, this study aimed at assessing the 
contribution of angiogenic factors to the development of various dementia diagnoses. To this end, we 
investigated a panel of angiogenesis biomarkers in participants from the Gothenburg Mild Cognitive 
Impairment study, i.e. a longitudinal mono-center study of patients seeking help for cognitive complaints 
at the memory clinic at Sahlgrenska University Hospital. 
Methods: First, we divided our subjects into 40 AD, 45 MIX, 25 SSVD and 41 controls according to the 
clinical diagnosis. Second, we re-diagnosed or confirmed all the patients’ diagnoses using the 
International Working Group (IWG) for New Research Criteria for the Diagnosis of AD (IWG-2). The 
applied cut-offs indicating AD pathology were t-tau > 350 ng/L, p-tau181 > 59 ng/L, and Aβ1-42 < 530 
ng/L. The proteins Flt1, PlGF, Tie-2, VEGF-D were analysed using the MSD Angiogenesis Panel 1 in 
both CSF and plasma. 
Results: Our preliminary analysis showed that the endothelial growth factor Flt-1 appeared to be higher 
in AD and MIX than in SSVD and controls in CSF. The CSF placental growth factor PlGF was higher in 
MIX and SSVD compared to AD and controls. Levels of plasma angiogenesis factorsTie-2 and VEGF-D 
were lower in AD and SSVD compared to MIX and controls. 
Conclusions: Our findings suggest that angiogenic processes play a significant role in the pathology of 
cognitive diseases, especially in individuals with the dual amyloid and vascular pathology, i.e. in mixed 
AD/SSVD.
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Aims: Angiogenic mediators like placental growth factor (PlGF) and vascular endothelial growth factor-C 
(VEFG-C) are suggested as promising markers of cerebral small vessel disease. We aimed to compare 
these vascular markers in cerebrospinal fluid (CSF) between subjects with stable versus progressive 
A/T/N classification to explore a possible role of angiopathy in Alzheimer´s disease (AD) progression. 
Methods: We analysed subjects (n=94) from the Norwegian multi-centre Dementia Disease Initiation 
(DDI) study. Participants were classified at baseline with either normal cognition (NC), subjective 
cognitive decline (SCD) or mild cognitive impairment (MCI). A/T/N staging based on CSF biomarkers was 
assessed in all participants at baseline, with biennial follow-up. Based on follow-up data, subjects were 
classified as stable A-/T-/N- (n=62) or progressing from A-/T-/N- to A+/T-/N- (n=23) or A+/T+ or N+ (n=9). 
Quantification of VEGF-C and PlGF in CSF was obtained at each follow-up. Linear mixed-effects models 
were used to estimate the longitudinal difference in biomarkers between stable A-/T-/N- and progressors, 
adjusted for age and sex. 
Results: Degree of cognitive impairment at baseline differed between stable A-/T-/N- (25.8% NC, 74.2% 
SCD, none with MCI) and progressors (34.7% NC, 26.1% SCD and 39.1% MCI). We also observed a sex 
difference between stable A-/T-/N- (53.2% female) and progressors (39.1% female). Interestingly, PlGF 
showed a linear increase over time in progressors as compared to subjects with stable A-/T-/N- (fig. 1). 
Conversely, VEGF-C did not differ significantly between the 
groups. 



 

 
Conclusions: Our longitudinal analysis shows that progression from A-/T-/N- to A+/T-/N- or A+/T+ or N+ 
is associated with increasing levels of PlGF, whereas VEGF-C levels remain stable. These findings 
suggest that PlGF-mediated angiopathy may play a role in AD pathogenesis.
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Aims: Plasma biomarkers whoed high performance at group level but their as markers of Alzheimer’s 
disease (AD) is debated as single-ubject level. Aim of the study was to evaluate the performance at single 
subject level of plasma biomarkers to diagnose CSF AD-related pattern 
Methods: each patient underwent standard clinical and cognitive assessment and CSF analyses for 
biomarker-based AD diagnosis. Plasma p-tau181, p-tau231, NfL, GFAP, T-tau abeta 1-42, Abeta 1-40 
Tau, P-tau and Abeta amyloid, NfL, using SIMOA analyses. The ability of different biomarkers to 
distinguish AD from other neurodegenerative diseases was evaluated using ROC analyses and binary 
logistic regression analyses 
Results: 125 AD and 55 other neurodegenerative disorders (NDD) with CSF analyses and 115 matched 
controls entered included in the analyses. The combined cut-off based on P-tau181 and NfL assessment 
was able to correctly classified 85% of AD and 78% controls at individual level. A two.-step plasma 
process Amyloid42 and P-tau truly identified 83% of AD and 65% NDD at individual level 
Conclusions: this study confirmed the relevance of p-tau and NfL to distinguish AD from controls, 
whereas amyloid markers were important to distinguish in a fair way AD from NDD at individual level. 
Further larger studies including other markers and different subtypes of disease are needed to implement 
plasma biomarkers in clinical routine.
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Aims: Cerebrospinal fluid (CSF) biomarkers have proved to be highly informative, sensitive, and specific 
in detecting the preclinical as well as symptomatic stages of clinical Alzheimer’s diseases (AD). The aim 
of this study is to access the robustness of LUMIPULSE G600II (Fujirebio®) compared to SR-X Ultra-
Sensitive Biomarker Detection System (Simoa®, Quanterix), in detecting CSF and plasma biomarkers AD 
and no-AD subjects. 
Methods: AD diagnosis was based on CSF biomarkers evaluation. Plasma p-tau181, amyloid β protein 
(Aβ) 42, Aβ-40, were performed on both platforms. AD neurodegenerative conditions and fluid biomarkers 
correlation were evaluated by ROC analyses and Spearman's rank correlation. Forty-nine A+T+N+ AD 
and 34 other neurodegenerative disorders (NDD) A-T-N+/- were included in the analyses. A group of 
cognitively normal subjects (CN) (n = 50) were also tested on plasma. 
Results: The analytical values showed higher stability for plasma p-tau181 compared with AB42 and 
AB40 in Lumipulse testing . Plasma p-tau181 analysed on LUMIPULSE and SIMOA showed high 
correlation eachother and fair correlation with CSF values The ratio of p-tau181/AB42 and AB42/AB40 
resulted to be robust in both system, presenting AUCs of 0.89 and 0.74 for Lumipulse and SIMOA for 
CSF AD-pattern, respectively. 
Conclusions: Plasma markers showed high correlation between both Lumipulse and SIMOA techniques 
with a comparable discriminative value for the detection of CSF Alzheimer-related pattern in clinical 
setting.
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Aims: To investigate the prevalence and significance of fibril aggregation on red blood cells (RBCs) in 
both cognitively healthy adults and patients with cognitive complaints, and to assess its potential as a 
biomarker for neurodegenerative diseases, especially Alzheimer's disease (AD). 
Methods: Study Population: Data from 50 cognitively healthy adults (aged 18-88 years), 8 patients with 
no evidence of a neurodegenerative disease, 11 patients with MCI or dementia who were amyloid 
negative and 18 patients with MCI or dementia who were amyloid positive were analyzed. RBC 
Analysis: Atomic Force Microscopy (AFM) was employed to study the nanoscale morphology of fibril 
aggregates on RBCs in blood smear samples. Approximately 1000 RBCs on 30-50 scanned areas were 
analyzed for each participant. Statistical Analyses: Descriptive statistics, grouo comparisons, and ROC 
analyses were conducted to differentiate between diagnosis groups based on the prevalence of fibrils on 
RBCs. 
Results: Only a minority of healthy participants but all patients displayed fibril aggregates on RBCs. 
Patients with AD pathology, confirmed by a positive cerebrospinal fluid (CSF) Aβ 1-42/1-40 ratio, showed 
the highest levels of fibrils on RBCs. Healthy subjects had a mean fibril coverage of RBCs of 2.96 ± 6.1%, 
which was significantly lower than all patient groups. The 'MCI/D A+' group showed the highest fibril 
prevalence at 68.0 ± 14.1%. Different cutoffs of fibril prevalence accurately differentiated the healthy 
group from the patient groups with an accuracy ranging from 0.95 - 1.0 and AUC from 0.98 - 1. 
Conclusions: Fibril aggregation on RBCs may serve as a potential biomarker for neurodegenerative 
diseases, though its specificity for AD remains uncertain. Combining AFM with chemical spectroscopy 
could enhance diagnostic precision, but further research is essential.
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Aims: We compared plasma levels of Alzheimer's disease (AD) biomarkers measured by the Lumipulse 
and SiMoA platforms with their CSF levels to determine whether plasma can be a reliable CSF surrogate. 
Methods: 149 patients with AD (n = 34), MCI (n = 94), and non-AD dementias (n = 21) were included. 
Aβ42, Aβ40, total tau, and phosphorylated tau (Ptau) were quantified in CSF using the Lumipulse 
platform and in plasma using the Lumipulse (Fujireibio) and SiMoA (Quanterix). 
Results: We found some significant correlations between CSF and plasma measures of AD biomarkers 
for each platform (rrang0.211-0.423). Plasma biomarkers measured by Lumipulse and SiMoA showed a 
good correlation between them (r = 0.794 for Aβ42; r = 0.891 for Ptau; r = 0.837 for Ptau/Aβ42; and r = 
0.572 for Aβ42/40). Regarding diagnostic accuracy, the discriminatory power of plasma biomarkers 
measured by Lumipulse (AUC 0.735, 95% CI 0.589-0.882) and SiMoA (AUC 0.739, 95% CI 0.592-0.887) 
was significantly lower compared with the CSF biomarkers measured with Lumipulse (AUC 0.879, 95% CI 
0.766-0.992). Finally, plasma Ptau/Aβ42 Lumipulse (AUC 0.870, 95% CI 0.806-0.934) and plasma Ptau 
SiMoA (AUC 0.801, 95% CI 0.712-0.890) showed the highest consistency with amyloid pathology (CSF 
Lumipulse Aβ42/40 ) at ≥ 0.084 and ≥2.127 cut-offs, respectively. 
Conclusions: The Lumipulse and SiMoA platforms showed comparable clinical and analytical 
performances. However, their performance is lower compared with the CSF AD assays. With these data, 
these assays may be more useful for reducing the number of lumbar punctures in clinical settings than 
their use as a diagnostic tool.



 
Shift 2 - 0202 

BLOOD-DERIVED EXTRACELLULAR VESICLES PROTEOME AND PHOSPHOPROTEOME 
PROFILING IN ALZHEIMER'S DISEASE THROUGH MICROARRAY ANALYSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Tânia Martins1, Steven Pelech2,3, Maria Ferreira1, Benedict Breitling4, Niels Hansen4, Hermann 
Esselmann4, Jens Wiltfang1,4,5, Odete Da Cruz E Silva1, Ana Gabriela Henriques1 
1Institute of biomedicine, University of Aveiro, Department Of Medical Sciences, Aveiro, 
Portugal, 2Kinexus Bioinformatics Corporation, ., Vancouver, Canada, 3University of British Columbia, 
Department Of Medicine, Vancouver, Canada, 4Universitätsmedizin Göttingen, Klinik Für Psychiatrie Und 
Psychotherapie, Goettingen, Germany, 5German Center for Neurodegenerative Diseases, Dzne, 
Goettingen, Germany 

Aims: Extracellular vesicles (EVs) can be found in distinct body fluids, including blood, being easily 
accessible and carrying a variated cargo that can be disease-specific. EVs can be particularly useful as a 
biomarker resource for Alzheimer´s disease (AD) allowing the identification of novel protein 
phosphorylation candidates, since the lipid bilayer can protect their content from degradation. This study 
employed a targeted phosphoproteomics approach to unravel blood-derived EVs phosphospecific 
candidates linked to AD. 
Methods: Blood-derived EVs of Controls and AD cases were isolated and analyzed using an antibody 
microarray from Kinexus, which contains hundreds of pan- and phosphosite-specific antibodies. 
Significantly altered proteins and phosphoproteins were characterized by Gene Ontology and Reactome 
Pathways analyses, using ClueGo and CluePedia plugins from Cytoscape v3.9.1. An heatmap was 
constructed to assess the groups clustering. and the protein-to-protein interaction network was retrieved 
from STRING database, analyzed using the Cytoscape “Network Analyzer” using the betweenness 
centrality option to highlight central nodes. 
Results: A total of 150 significantly altered proteins or phosphoproteins in AD were identified and both 
Gene Ontology and Reactome pathway analysis revealed relevant disease-related pathways. A clear 
segregation was obtained between Controls and AD cases in the heatmap analysis; and key targets were 
also unveiled in the protein-to-protein interaction network. 
Conclusions: In sum, the proteome and phosphoproteome profiling approach used in this work 
unraveled a set of putative biomarker candidates in blood-derived EVs of AD cases which may hold value 
in AD diagnosis. To this end research was funded by Alzheimer’s Association under Grant 2019-AARG-
644347, supported by iBiMED-UIDB/04501/2020, iBiMED-UIDB/04501/2020 and TSM individual PhD 
grant SFRH/BD/145979/2019.
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Aims: Biomarker development in Alzheimer’s Disease (AD) has relied on techniques such as 
neuroimaging and proteomics to investigate tauopathy and amyloidosis. However, multiple studies show 
that lysosomal dysfunction is associated with AD by regulating both the formation and degradation of Aβ. 
To leverage this paradigm shift in our understanding of AD pathology, Esya’s aim is to use a 
multiparametric approach that combines lysosomal two ion-mapping technology, an RNA panel and 
plasma biomarkers for early detection of AD. 
Methods: Esya’s multiparametric platform incoporates 1) 2-ion probes that ratiometrically measure 
concentrations of ions such as H+ and Ca2+ with single lysosome resolution 2) ApoE genotyping 3) a 
panel comprising 12 RNA targets identified through RNA-Seq and 4) plasma biomarkers. The diagnostic 
utility of our platform was assessed through application to blood plasma analytes, and fibroblasts from a 
clinically diagnosed cohort comprising controls and patients diagnosed with AD, frontotemporal dementia, 
Parkinson’s, and Huntington’s disease. A model probability score of predicting AD was calculated using a 
logistic binary regression. 
Results: The diagnostic power of Esya’s platform is improved by addition of a custom RNA panel, ApoE 
genotyping and blood plasma analytes to our pre-existing 2-ion model. Logistic regression demonstrates 
that the assay is accurate in differentiating AD from controls. This was further validated using an 
independent sample set comprising AD and non-AD samples. The platform’s accuracy of differentiating 
between AD and non-AD samples is >90%. 
Conclusions: The multiparametric approach described here that incorporates four independent features 
accurately differentiates AD from non-AD dementias. This technology can be further optimised and 
applied to other neurological disorders and will allow Esya to develop a more accurate platform for 
diagnostics, drug discovery for organellar dysfunction and personalized medicine in neurology.
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Aims: This study aims to examine the heritability of core AD plasma biomarkers in the Old Order Amish, 
including the 42- and 40-residue forms of amyloid beta (Aβ40, Aβ42), Aβ42/Aβ40, total tau (tTau), and 
phosphorylated tau 181 (pTau181), and the association of these plasma biomarkers with AD in the Old 
Order Amish. 
Methods: Plasma biomarker concentrations were measured for 1,169 Old Order Amish individuals from 
Ohio and Indiana using Simoa™ Neuro-3Plex, 4Plex, and pTau181 Advantage V2 assays. Logistic 
regression was applied to model each plasma biomarker’s effect on AD phenotype, adjusting for study 
center, age, sex, and APOE4 allele count. Controlling for the same covariates and diagnosis, a variance 
component model was used to calculate pedigree-based heritability. SNP-based heritability was 
estimated by QuantHer using individual-level genotype data with covariates as above. 
Results: Compared to unimpaired individuals, individuals with AD had lower plasma Aβ42 (6.5 ± 3.8 
pg/mL, p = 0.014) and higher plasma pTau181 levels (2.3 ± 1.3 pg/mL, p = 0.01). In multivariate 
regression models, decreasing plasma Aβ42 (OR = 0.52, p < 0.001) and increasing pTau181 (OR = 
1.86, p = 0.001) were associated with AD risk. Pedigree-based heritability estimates were: Aβ40 = 23.2%, 
Aβ42 = 26.2%, Aβ42/40 = 20.8%, tTau = 5.7%, pTau181 = 29.3%. The SNP-based approach yielded 
lower heritability for all biomarkers (Aβ40 = 16.4%, Aβ42 = 12.5%, Aβ42/40 = 7.4%, tTau = 2.4%, 
pTau181 = 19.4%). 
Conclusions: Plasma Aβ42 and pTau181 are associated with the risk of AD in the Old Order Amish. We 
found plasma biomarkers are highly heritable and may serve as surrogate markers of AD pathology to 
study the genetics of AD.
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Aims: The identification of biomarkers for Alzheimer's disease (AD) remains a significant challenge, 
particularly for the clinical severity of the disease. Recent studies have shown that plasma brain-derived-
tau (BD-Tau) could be a promising biomarker for the identification of AD-type neurodegeneration. This 
study aimed to investigate the potential of BD-Tau in differentiating various clinical stages of AD, ranging 
from cognitively unimpaired AD to severe dementia AD. Additionally, the study intended to examine the 
association of BD-Tau with clinical severity and elucidate its dynamic behavior throughout the natural 
course of AD. 
Methods: Cross-sectional and longitudinal EDTA plasma data, along with clinical information, were 
utilized from the Pitié-Salpêtrière hospital INSIGHT (cognitively unimpaired individuals with amyloid PET) 
and SOCRATES cohorts (AD and non-AD symptomatic neurodegenerative disease according to up-to-
date international criteria). Plasma BD-Tau was analyzed using the Gothenburg University homebrew 
Quanterix Simoa immunoassay. 
Results: The results revealed that BD-Tau is only elevated in individuals with symptomatic AD, whether 
the primary or secondary neurodegenerative disease, and not in other neurodegenerative conditions. 
Additionally, BD-Tau follows the clinical dynamics of AD, as it is only elevated in symptomatic AD 
patients, while individuals with AD biological changes but no symptoms have normal levels of BD-Tau. 
BD-Tau levels were also found to be significantly correlated with episodic memory scores and global 
cognitive performance across a wide range of AD severity. Longitudinal analyses further support BD-
Tau's potential as an AD-type neurodegeneration biomarker, as it was found to increase over time only in 
the symptomatic AD group and not in other groups. 
Conclusions: These results support the notion that plasma BD-Tau could be a promising specific 
biomarker for AD staging, as it follows the AD clinical severity spectrum and is not elevated in 
asymptomatic amyloidosis.
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Aims: Short amyloid beta (Aβ) peptides such as Aβ(1-38) appear to be less neurotoxic in Alzheimer’s 
disease (AD), and may counteract AD neuropathology. However, their effect on AD pathophysiology and 
disease progression in humans in vivo remains unclear. We investigated whether higher baseline 
concentrations of CSF Aβ(1-38) compared to Aβ(1-40), Aβ(1-42) and pTau181 are associated with slower 
cognitive decline and lower risk of conversion to AD dementia within six years. 
Methods: 177 participants from the longitudinal, multicenter German DELCODE study with a pathological 
CSF Aβ42/pTau181 ratio (> 9.68) at baseline were included. Conversion to AD dementia was assessed 
with the CDR and NINCDS-ARDA criteria and analysed using Cox regression. Cognitive performance 
was assessed annually for six years with the MMSE and the PACC5. Data on cognitive performance were 
analysed using model fitting procedures for mixed linear regression (MLR) models, i.e., Likelihood Ratio 
(LR) testing. 
Results: MLR analyses yielded that higher Aβ(1-38) baseline levels were associated with higher PACC 
scores after three years (p = .009) and higher MMSE scores after five years (p = .003). Cox regression 
showed a reduced AD dementia conversion risk (HR = 0.12, p = .037) for those with higher Aβ(1-38) 
baseline levels within six years. 
Conclusions: Across the AD spectrum, higher Aβ(1-38) levels are associated with slower cognitive 
decline. This could inform individual risk prediction in memory clinic patients.



 
Shift 2 - 0207 

DEVELOPMENT AND OPTIMIZATION OF A HOMEBREW ASSAY FOR THE QUANTIFICATION OF 
DYRK1A LEVELS IN BODY FLUIDS FROM HUMAN AND RODENTS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Idil Yuksekel1, Daniella Victorino1, Jean Delabar1, Nicolas Villain1,2, Kaj Blennow1,3,4, Marie-Claude Potier1 
1Sorbonne Université, INSERM U1127, CNRS 7225, Paris Brain Institute - Icm, Paris, France, 2Hôpital 
Pitié-Salpêtrière, Département De Neurologie, Paris, France, 3University of Gothenburg, Department Of 
Psychiatry And Neurochemistry, Institute Of Neuroscience And Physiology, The Sahlgrenska Academy At 
The University Of Gothenburg, Mölndal, Sweden, Molndal, Sweden, 4Sahlgrenska University Hospital, 
Clinical Neurochemistry Laboratory, Mölndal, Sweden 

Aims: Dual Specificity Tyrosine Phosphorylation Regulated Kinase 1A (DYRK1A) plays a role in 
Alzheimer’s disease (AD) pathology. DYRK1A level increases with age in humans, whereas we have 
previously shown that individuals with AD, dementia, Down Syndrome or tauopathies have decreased 
plasma DYRK1A levels compared to controls. So far, we have been using Meso Scale Discovery (MSD) 
technology for assessing DYRK1A levels in different matrices. We now aim to implement our DYRK1A 
immunoassay in ultrasensitive single-molecule array (SIMOA HD-X platform), especially considering 
recent advances in the AD field regarding assessment of low concentrations of biomarkers in brain-
derived exosomes isolated from blood. 
Methods: In this study, antibody pairs and calibrators were evaluated, efficiency of the prepared beads 
and detectors were measured. Using the SIMOA technology; 2 step vs 3 step assay, detector antibody 
concentrations, buffers, diluents, sample volume effect and several dilution factors were tested. 
Results: Currently, our DYRK1A homebrew assay is a 2-step digital immunoassay for the quantification 
of DYRK1A levels in plasma isolated from humans and rodents. Using the B diluent in our assay yielded 
higher percentage of recovery after spiking with 4 and 40pg/ml of DYRK1A (compared to Homebrew and 
A-E Sample Diluents, Quanterix). 
Conclusions: At this point, our findings show a lack of dilution linearity and a low % of spike recovery in 
mice samples, which suggest a potential matrix effect. We expect to address this issue by optimizing 
assay conditions, such as adjusting the concentration of the agents and testing additional dilution factors. 
Once met the required acceptance criteria specified in our validation plan, our homebrew assay will be 
used for the quantification of DYRK1A levels in plasma longitudinally collected from newly generated 
mouse models of AD in our research team.
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Aims: The study of methylated RNA has offered a wide range of biomarkers and therapeutic avenues in 
the field of oncology, and holds similar potential to the field of neurodegeneration. Our lab recently 
discovered increased levels of methylated RNA (m6A) of about 4-fold in brains of Alzheimer’s disease 
(AD) patients, in a stage dependent manner. This suggests the possibility that m6A-RNA may also be 
increased in human CSF. Here we aimed to determine abundance of specific m6A-RNA transcripts in 
CSF of AD patients. 
Methods: To test our hypothesis, we developed a RIP-qPCR assay (termed M6RA): RNA is pulled down 
from CSF with anti-m6A antibody, then specific transcripts are amplified using Taqman probe-based 
qPCR. We first focused on m6A S18 ribosomal RNA (rRNA) because it is highly abundant and known to 
be methylated. We opted to target particular transcripts (rather than measuring total m6A) because we 
felt that quantifying particular RNA species would be more informative, this strategy has proven 
successful. 
Results: Using U2OS human cells, we observed successful pull-down and detection of m6A-rRNA from 
<100 pg of total RNA. We proceeded with m6A-RNA capture from CSF. To compensate for low rRNA 
abundance in ante-mortem CSF we used 400 pg total RNA as assay input. The M6RA assay revealed a 
4.2-fold increase in AD samples compared to healthy controls (p<0.02). 
Conclusions: This first study shows great promise for M6RA to determine differential m6A-rRNA levels in 
CSF. M6RA is currently being validated and optimized towards a plate assay using avi-tagged YTH 
domain protein for m6A-capture. Future work includes extension of the assay to other transcripts based 
on m6A-transcriptomics. Together we anticipate the assay to be a powerful diagnostic platform for AD 
(and ADRDs in future studies).
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Aims: Neurofilament light chain (NfL) is a disease biomarker supporting clinical efficacy in several 
neurodegenerative diseases. We investigated the utility of serum NfL as a treatment-response biomarker 
in Alzheimer’s disease (AD) using data from Phase 3 clinical trials of aducanumab, EMERGE 
(NCT02484547) and ENGAGE (NCT02477800). 
Methods: Serum NfL levels were analyzed in 8303 samples from 4773 participants from EMERGE and 
ENGAGE, including screening samples from unenrolled amyloid-negative participants. Correlations 
between baseline serum NfL and APOE ε4 carrier status, age, baseline amyloid-PET, structural MRI, 
clinical progression, and plasma p-tau181 levels were evaluated. Change from baseline (CFB) in NfL at 
Weeks 56 and 78 were assessed and correlated with CFB in biomarker and clinical endpoints. 
Results: Baseline serum NfL levels were modestly elevated in amyloid PET-positive vs. negative 
participants and increased with age, with no significant differences between APOE ε4 carriers and non-
carriers. Baseline NfL correlated with baseline plasma p-tau181, structural MRI, baseline and CFB in 
clinical endpoints. CFB in NfL correlated with CFB in plasma p-tau181. Longitudinal changes in NfL were 
small and highly variable with no clear treatment effect from aducanumab on NfL; a small number of 
outliers significantly impacted the analysis despite strong assay analytical performance. A consistent 
biological cause for observed extreme values was unclear; however, cardiovascular disease, type 2 
diabetes, and chronic kidney disease have been associated with higher NfL. 
Conclusions: While NfL is a highly informative treatment-response biomarker in other therapeutic areas, 
in AD the small-magnitude, slow rate of change, and high biological variability limit its ability to reflect 
clinical efficacy. Future work will examine the utility of NfL as a biomarker for AD therapies targeting 
different aspects of disease pathophysiology and in predicting/monitoring amyloid-related imaging 
abnormalities.
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Aims: Predicting the Amyloid status in brain by blood-based assays is useful for screening of Alzheimer’s 
disease. The excellent performance of plasma Aβ42/40 ratio measured by an Automated Immunoassay 
System HISCLTM-5000 / HISCL-800 to predict Aβ pathology status defined by Amyloid PET was 
previously reported. In this study, we aimed to evaluate the performance of plasma Aβ42/40 ratio to 
predict Aβ pathology defined by CSF testing in another cohort. 
Methods: This study included 200 participants: 50 cognitively unimpaired (CU), 49 mild-cognitive 
impairment (MCI) due to Alzheimer’s disease (AD), 50 MCI due to non-AD and 51 AD from The SPIN 
(Sant Pau Initiative on Neurodegeneration) cohort which was enrolled at Hospital de la Santa Creu i Sant 
Pau from 2013 to 2022. The Aβ pathology was defined by CSF Aβ42/40 ratio measured by Lumipulse 
(Fujirebio-Europe). The plasma Aβ42/40 ratio was measured by HISCL-5000. 
Results: Plasma Aβ42/40 ratio could predict the Aβ pathology determined by CSF Aβ42/40 ratio at 
AUROC: 0.895 (95% CI 0.844 – 0.947) (Fig). The threshold determined by Youden Index was an Aβ ratio 
of 0.103 which is similar to the previously reported threshold 0.102. The sensitivity, specificity, PPV and 
NPV at the threshold 0.103 were 86.0%, 88.0%, 87.8% and 86.3%, while at 0.102 were 82.0%, 90.0%, 
89.1% and 83.3%, respectively. The addition of ApoE4 allele possession status didn’t improve the 
performance significantly. (AUROC 0.903 (de Long’s test p=0.519, compared to Aβ ratio only)). When 
analyzed only within MCI patients (due to AD and not due to AD), AUROC was 0.902 (95% CI 0.828 – 
0.975). 



 

 
Conclusions: Plasma Aβ42/40 ratio achieved high accuracy in predicting Aβ pathology determined by 
CSF testing similarly to the previous report comparing with Amyloid PET in another cohort.
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Aims: To support diagnosis of Alzheimer’s disease (AD), concentrations of Aβ1-42, tTau and pTau(181) 
and the Aβ1-42/Aβ1-40 ratio are determined in cerebrospinal fluid (CSF). To increase standardization and 
comparability between diagnostic laboratories, certified reference material (CRM) is used to evaluate the 
trueness of novel assays. Due to lack of CRMs for tTau, pTau(181), and Aβ1-40, comparability may be 
assessed by comparing assays from different manufacturers. This study compares the performance of 
novel chemiluminescence immunoassays (ChLIAs) developed by EUROIMMUN with established 
chemiluminescence assays. 
Methods: Biomarker concentrations were determined in 110 CSF samples (patients without known 
diagnosis; mean age 57.2 years, range 11–94 years; 49 female, 60 male, 1 unknown) using the Beta-
Amyloid (1-42), Beta-Amyloid (1-40), Total-Tau and pTau(181) ChLIAs (all EUROIMMUN) and the 
corresponding Lumipulse G assays (Fujirebio). The assays were performed according to the 
manufacturers’ instructions on the fully automated random-access devices IDS-i10 (Immunodiagnostic 
Systems) and LUMIPULSE G 600II analyzer (Fujirebio), respectively. Agreement of results obtained with 
the two chemiluminescence systems was calculated. 
Results: Overall agreement ranged from 89.0% to 97.3%. Agreement for the determination of normal 
biomarker concentrations was 93.4%–100% and 57.7%–94% for abnormal concentrations. The level of 
agreement was highest for Aβ1-42 determination. Pearson’s regression coefficient revealed high 
correlation of results (R=0.82 to R=0.99 for Aβ1-42 determination). While concentrations determined using 
EUROIMMUN assays were generally higher, numerical differences had minor influence on the diagnostic 
evaluation. 
Conclusions: Using the EUROIMMUN ChLIAs, AD-specific biomarkers can be measured with high 
precision and stability on fully automated random-access devices. The highest level of agreement and 
correlation was found for Aβ1-42 determination as assays are aligned to the respective CRMs. This 
indicates the need to introduce CRMs for standardization of tTau, pTau(181), and Aβ1-40 assays.
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Aims: Plasma biomarkers related to amyloid, tau, neurodegeneration (ATN) and glial activation hold 
promise for both research and clinical applications. We sought to examine their relationship with cognitive 
performance in a diverse population of community-dwelling Hispanic/Latino adults. 
Methods: Plasma samples from middle-aged and older adults (50 to 86 years) in the Study of Latinos-
Investigation of Neurocognitive Aging (SOL-INCA; 2016–2018) were analyzed to quantify amyloid-beta 
(Aβ42/40), phosphorylated tau-181 (p-tau), neurofilament light chain (NfL; neurodegeneration), and glial 
fibrillary acidic protein (GFAP) using the Simoa digital immunoassay platform. We used regression 
models to examine associations between plasma biomarkers and cognitive performance on the Brief-
Spanish English Verbal Learning Test (verbal episodic learning and memory), Word Fluency (verbal 
fluency), Digit Symbol Subtest (processing speed/executive functioning), and a cognitive composite 
(global cognition). Adjusted models included demographic (age, sex, education, Hispanic/Latino 
background, field center), medical (body mass index, Framingham risk score, chronic kidney disease), 
and genetic factors (APOE genotype). Sampling weights and survey techniques were used to account for 
the complex design. 
Results: The target subpopulation (unweighted n=6,071) was 54% female with mean age of 63.39 ± 8.16 
years. In adjusted models, plasma NfL was associated with all cognitive measures (global cognition: β=-
0.06; 95% CI=[-0.10;-0.02]; p<0.01). Plasma p-tau and GFAP were significantly associated with learning, 
memory, and global cognition (global cognition: β=-0.04; 95% CI=[-0.06;-0.01]; p<0.01, and global 
cognition: β=-0.04; 95% CI=[-0.07;-0.00]; p<0.05, respectively). 
Conclusions: Our findings suggest p-tau, neurodegeneration, and glial activation, but not amyloid-beta, 
are negatively linked to cognitive performance in community dwelling diverse middle-aged and older 
Hispanic/Latino adults. Further research is needed to specify the mechanisms by which plasma ATN and 
glial activation biomarkers are associated with cognition.
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Aims: In recent years, a large body of evidence has underscored the significant impact of Alzheimer’s 
Disease (AD) on the Default Mode Network areas. These areas deactivate during cognitive tasks, which 
has led numerous authors to speculate that negative functional connectivity might be crucial in AD. 
However, other studies analyzing BOLD signals suggest that negative correlations can be explained by 
the patterns of positive connectivity –i.e., there is not an inhibitory force driving negative connectivity– and 
should therefore be discarded. In this work, we will study if the networks formed by anticorrelations are 
organized, or if the present a random structure, both in healthy participants and patients. 
Methods: The sample consists of 172 cognitively unimpaired participants and 105 patients with amnestic 
mild cognitive impairment. Using resting-state closed eyes MEG recordings acquired in previous years, 
we will construct the brain networks of each subject using only the negative functional connectivity values, 
measured using corrected amplitude envelope correlation. Afterwards, these brain networks will be 
analyzed and compared between groups in terms of their topological structure –metrics including 
smallworldness, clustering, and modularity– to test the organization of the structure. 
Results: Based on previous literature using fMRI, we expect negative brain graphs to show a random 
structure, or at least significantly less organized than that of positive networks. However, if we do find an 
organized structure, we will study the correlation between this organization and the punctuation on 
neuropsychological tests assessing different cognitive domains. 
Conclusions: Functional connectivity is a widespread methodology to assess brain functioning in AD. 
However, existing results exhibit significant inconsistency, partially attributed to a lack of knowledge of 
how to handle negative values. Thus, clarifying whether they should be considered will be highly valuable.
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Aims: As an amyotrophic lateral sclerosis (ALS) biomarker, NF-L levels can forecast the conversion from 
presymptomatic to symptomatic stage and time of survival by analyzing patients CSF or plasma. 
Recently, first drugs were approved relying on changes in peripheral NF-L levels as primary read-out. 
Additionally, NF-L can act as translational marker, being a valuable tool in preclinical mouse models of 
ALS, Alzheimer’s (AD), and Parkinson’s disease (PD) as well as lysosomal storage diseases. However, a 
detailed time course analyses of NF-L progression in these mouse models in relation to other disease-
relevant markers are still missing. 
Methods: We first focused on the analysis of NF-L levels in the plasma and CSF of the ALS mouse 
model SOD1-G93A low expressor as well as SOD1-G93A high expressor mice bred on a C57BL/6 
background at various time points and correlated data with other disease-relevant read-outs such as 
motor deficits or oxidative stress. Furthermore, also plasma and CSF of the 5xFAD AD model, the Line 61 
PD model and the Gaucher disease model 4L/PS-NA was assessed for NF-L at various ages using 
commercially available ELISA kits, including those from UmanDiagnostics. 
Results: NF-L levels are highly increased in the plasma of ALS, AD and Gaucher disease mouse 
models, while NF-L plasma levels barely changed in the analyzed PD model. Most of the analyzed 
models show a progressive increase of NF-L levels with age. 
Conclusions: NF-L measurements in mouse models of ALS and AD are thus a good tool to evaluate 
disease progression. Compared to results in human tissues our results suggest that murine NF-L levels 
and their progression have a high translation value. Furthermore, our data indicate that NF-L might be a 
good biomarker for diseases with a neuronal component.
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Aims: Alzheimer's disease (AD) is a progressive neurodegenerative disorder that significantly impacts 
memory and cognitive abilities. Early and accurate diagnosis of AD is crucial for effective therapeutic 
interventions. In this study, we propose an innovative approach that utilizes Artificial Intelligence (AI) to 
predict AD using vocal biomarkers. 
Methods: We recruited participants with varying degrees of cognitive impairment and collected voice 
recordings during specific tasks designed to elicit speech patterns affected by AD-related cognitive 
decline. Several AI models were trained on the collected voice data, including spectrograms, 1D & 2D 
Convolutional Neural Networks (CNNs), Audio Spectrogram Transformer (AST), and Wav2vec 2.0. These 
models underwent various transformations and augmentations to enhance their robustness and 
generalization capabilities. 
Results: Our study demonstrated the effectiveness of the Wav2vec2 model as the most accurate across 
all categorizations, closely followed by the AST model. These models exhibited high efficiency in both 
binary and multi-class audio classifications related to cognitive impairments associated with AD. 
Conclusions: The findings suggest that leveraging vocal biomarkers in combination with AI algorithms 
holds promise for early detection of AD. The non-invasive nature of vocal biomarker analysis makes it a 
potentially accessible tool for widespread screening and monitoring within communities.
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Aims: To identify actigraphy and sleep differences between Alzheimer’s disease (AD) and dementia with 
Lewy bodies (DLB). 
Methods: Participants with probable AD (n=8) and DLB (n=12) wore triaxial wGT3X-BTs actigraphy 
devices on their non-dominant wrists for 2 weeks and Sleep Profiler X8 EEG devices on their foreheads 
for 2 consecutive nights. Raw actigraphy data were converted into daily activity counts (ACs) using 
activityCounts R with fragmentation calculated using ActFrag R. 
Results: AD participants were ~10 years older than DLB participants, but other demographics and 
cognitive scores were similar. AD participants had shorter sedentary bouts (mean minutes [SD]=4.30 
[0.85] vs 5.44 [1.34]) and slightly higher ACs (mean [SD]=1.45x106 [5.82x105] vs 1.38x106 [6.99x105]) 
than DLB participants (Fig. 1a/1b). A threshold of 200 counts/minute showed the most separation 
between groups, with AD participants spending more time above the threshold (mean minutes [SD]=657 
[89] vs 550 [161]; Fig. 1c). AD participants spent more time in REM sleep (mean [SD]=17.8% [4.51] vs 
6.89% [7.19]) and less in NRH (mean [SD]=5.03% [4.95] vs 12.8% [11.3]) than DLB participants (Fig. 
2). 



 



 



 



 

 
Conclusions: Actigraphy and sleep-monitoring devices can elucidate potential differences between AD 
and DLB in REM and NRH time, sedentary bout duration, and activity at low-activity thresholds.
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Aims: The aim of this work is to investigate whether acoustic speech biomarker profiles from a 
standardized reading passage speech task can differentiate Alzehimer’s from Parkinson’s disease and 
associated behavioral clinical symptoms. 
Methods: This feasibility research is based on two different Spanish reading speech data sets—the 
Dementia Bank IVANOVA (Ivanova et al., 2022) and the PC-GITA (Orozco-Arroyave et al., 2014). Both 
data sets recorded patients and matched healthy controls: IVANOVA (AD_dementia 54/ HC 155) and PC-
GITA (PD 70 / HC 70). From the recordings, we extracted acoustic features using the ki:elements speech 
extraction library SIGMA. We normalized acoustic features for potential cohort effects (loudness 
normalization) and subsequently preselected acoustic features that do not show significant differences on 
their distributions when comparing the respective HC groups using p = 0.20 as cutoff on the Two Sample 
Smirnov Test. We then combined those features in logistic regression models using 10-fold x-validation 
for better generalisability to simulate downstream clinical utility. 
Results: After preprocessing set of acoustic features remained significant measuring temporary aspects 
of speech, voice quality as well as prosodic aspects. Those features have been traditionally associated 
with symptoms in PD such as aprosodia or dysphonia as well as apathy in AD dementia. The logistic 
regression models were able to differentiate between PD and AD with a balanced accuracy of .81. The 
Receiver Operating Characteristics of all models evaluated can be seen in Figure 
1. 



 

 
Conclusions: The results show that acoustic speech biomarker profiles can indeed differentiate AD and 
PD. A limitation of these results is that patient groups stem from different cohorts. However, both are 
Spanish and we conducted a series of preparatory steps ensuring that speech features are not 
significantly different between the cohorts per se.
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Aims: Cholinesterase inhibitors (ChEIs) have been shown to reduce cognitive decline over the long term 
in patients with Alzheimer's disease (AD). However, there is limited evidence to suggest that ChEIs 
influence cognitive test results in patients experiencing mild cognitive impairment (MCI) due to AD. 
Traditional evaluation criteria, including cognitive tests may not be sufficiently responsive to detect subtle 
therapeutic effects in MCI patients. We propose a randomized controlled trial to assess the effect of 
donepezil with MCI due to AD. 
Methods: Our study enrolled 16 participants with MCI (8 in each arm, donepezil vs. control), who had 
amyloid positron emission tomography (PET)-positive results. We employed eye-tracking metrics and 
digital pen data during the execution of the simplified Rey Complex Figure (RCFT). Eye-tracking was 
recorded during the copying of the simplified RCFT. After standard gaze mapping, we quantified eye-
tracking metrics such as the number and duration of fixations in the perception and working areas. The 
primary outcome measure involves evaluating alterations in the ratio of the number of fixations (working 
space/perceptual space) using the simplified RCFT, from baseline to the 12-week mark, as evaluated 
through eye-tracking metrics. Statistical analyses for primary outcome was applied on the donepezil and 
control groups between the baseline session and follow-up session using paired-Wilcoxon test. 
Results: Eye-tracking metrics showed that the ratio (working space/perceptual space) of the visit count 
(P=0.036), total visit duration (P=0.025), total fixation duration (P=0.036), and first fixation duration 
(P=0.025) were significantly increased in the follow-up visit compared to the baseline visit in the donepezil 
group. And the metrics in the control group showed no significant changes. 
Conclusions: This research suggests the potential utility of eye-tracking metrics as valuable digital 
biomarker for detecting subtle alteration.
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Aims: Sensitive, easy to use, and meaningful markers of early cognitive decline are essential to AD drug 
development. We examined how audio recordings of the Clinical Dementia Rating (CDR) Scale interview 
could be used as objective measures of early cognitive decline. 
Methods: We analyzed audio recordings of the CDR from 75 English-speaking participants at risk of 
developing AD enrolled in the Alzheimer’s Prevention Initiative Generation Program. All participants were 
cognitively healthy at baseline. Recordings were processed using the Winterlight speech analysis 
platform; producing an array of objective speech features. We applied different machine learning 
strategies to examine which groups of features were predictive of the emergence of clinically significant 
cognitive decline. 
Results: 52% of the participants showed cognitive decline over the course of the study (assigned via 
expert clinicians at each visit). Examination of classifier learning curves highlighted the recent experience 
task, and the memory repetition task as showing the strongest association with cognitive decline. 
Complexity of speech (represented by timing and syntactic features) within the recent experience task 
showed the strongest effect, predicting a transition to cognitive impairment with 70% accuracy. Other 
informative categories included acoustic (spectral properties of the sound wave, 69%), morphological 
(inflection, case and tense changes, 69%) and discourse (organization and repetitiveness, 68%). 
Sentiment (emotional content) and lexical (types of words used) features performed above chance but 
were less informative. 
Conclusions: These results further support the growing literature linking measurable changes in speech 
to cognitive decline. New measures are needed to stage and monitor patient cohorts in the earliest 
phases of disease. These results highlight the utility of speech in these cases and support future 
validation and use of these tools in clinical trials.
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Aims: The Mini-Cog© assessment was developed to aid in the early detection of dementia; however, its 
adoption in Japan remains limited. The aim of this study was to assess the effectiveness of Mini-Cog© in 
the context of cognitive screening. 
Methods: The study included 170 older participants (76 men and 94 women) attending the Memory 
clinic, ranging in age from 66 to 94 years, with an average of 11.4 ± 2.7 years of education. Among the 
participants, 100 were diagnosed with dementia, 53 with mild cognitive impairment (MCI), and 17 
exhibited normal cognitive function. Mini-Cog© scores were evaluated to determine sensitivity and 
specificity for dementia and mild cognitive impairment. 
Results: Among the 36 patients with total scores in the normal range (≥4 points) on the initial Mini-Cog© 
assessment, 5 (13.9%) had dementia, 17 had MCI (47.2%), and 14 were cognitively normal (38.9%). In 
contrast, of the 134 patients with abnormal total scores (3 or less), 95 (70.9%) had dementia, 36 (26.9%) 
had MCI, and only 3 (2.2%) were cognitively normal. The sensitivity and specificity for dementia were 
0.95 and 0.44, respectively, while those for cognitive decline (dementia and MCI) were 0.86 and 0.82, 
respectively. The agreement between the Mini-Cog© scores obtained at the first and second visits was 
44.4%. 
Conclusions: These findings suggest that Mini-Cog© represents a convenient and efficient tool for 
screening cognitive decline in primary care and health checkup settings.



 
Shift 2 - 0221 

ASSESSING FINGER IMITATION TESTS FOR DEMENTIA AND MCI SCREENING IN CLINICAL 
PRACTICE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: COGNITIVE, PSYCHOMETRIC & BEHAVIORAL TESTS, DIGITAL 
ENDPOINTS, REMOTE TESTING 

Shintaro Nakarai1, Shinichiro Maeshima2, Aiko Osawa1, Hitoshi Kagaya1 
1National Center for Geriatrics and Gerontology, Rehabilitation Medicine, Obu, Japan, 2National Center 
for Geriatrics and Gerontology, Education And Innovation Center, Obu, Japan 

Aims: In the context of an increasingly elderly population, the prevalence of dementia and mild cognitive 
impairment (MCI) is on the rise, underscoring the importance of early detection and intervention. The aim 
of this study is to elucidate the utility of the finger construction imitation test (Fox and Reverse Fox) 
conducted in routine clinical settings. 
Methods: We studied 170 patients attending a memory clinic. They consisted of 100 dementia patients, 
53 MCI patients, and 17 cognitively normal individuals. During their initial consultation, patients were 
asked to imitate the shapes created with their fingers, such as the Fox and the combination of left and 
right fingers. The study also evaluated the sensitivity and specificity of this test for screening dementia 
and MCI. 
Results: Concerning the imitation of the Fox shape, 121 patients (67 dementia, 44 MCI, 17 cognitively 
normal) were able to successfully imitate it, while 49 patients (40 dementia, 9 MCI) were not. The 
imitation of left and right finger combinations was achieved by 27 individuals (10 healthy, 9 MCI, 8 
dementia). Significant differences were observed in the success rates of both Fox shape imitation and 
combination imitation. The sensitivity of Fox shape imitation for dementia and MCI was 0.4 and 0.32, 
which is relatively low, but the specificity was 1, indicating a high likelihood of success when cognitive 
function is normal. In contrast, finger combination (Reverse Fox) imitation showed good sensitivity for 
dementia and MCI, with values of 0.92 and 0.89, but the specificity was somewhat lower at 0.27 and 0.58. 
Conclusions: The finger imitation task used in this study is simple and can be performed in a short time, 
even by non-specialists, suggesting its potential to identify cognitive decline.
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Aims: We conducted a study to assess which acoustic variables related to prosody were most associated 
with intact neuropsychological test performance in a group of community dwelling research participants. 
Methods: Community dwelling participants (n= 245) were assessed with a 10-minute digitally 
administered and scored neuropsychological protocol encompassing verbal memory (6-word Philadelphia 
[repeatable] Verbal Learning Test [P(r)VLT]), working memory (backward digit span), and lexical access 
(semantic fluency) abilities. Cluster analysis using standard test scores classified participants into 
cognitively normal (CN), dysexecutive (dMCI), and amnestic mild cognitive impairment (aMCI) groups. 
Linear regression analyses of standardized residuals created a single residual acoustic score (RAS) for 
each test. Acoustic analyses measuring decibel, speech duration/total syllables, and variations in signal 
frequency (jitter) and amplitude (shimmer) were obtained from the P(r)VLT-delay free recall and semantic 
(‘animals’) fluency tests. 
Results: Nominal regression analysis (CN reference group) using the P(r)VLT-delay free recall and 
‘animal’ fluency RAS were able to classify participants into their respective groups (p< 0.016, all 
analyses). Between-group analyses examining the P(r)VLT delay free recall test revealed that the aMCI 
group had greater attenuated voice volume range than other groups (p< 0.016, both analyses); shorter 
speech duration (p< 0.005) than CN participants; and greater jitter (p< 0.010, both analyses) than other 
groups. Between-group analyses examining the semantic fluency test revealed that dMCI participants 
had attenuated voice volume range (p< 0.029); shorter speech duration (p< 0.001); and greater jitter (p< 
0.003) than CN participants. 
Conclusions: Results revealed a double dissociation between clustered groups and acoustic variables. 
These data suggest that digitally obtained voice behavior can provide neurocognitive biomarkers that are 
sensitive and specific and are potentially scalable for widespread administration to persons at risk for 
Alzheimer’s disease and related dementias syndromes.
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Aims: The development of effective management strategies of neurological disorders is challenging, in 
part because of the complexity and inaccessibility of the affected systems and tissues. Omic, and multi-
omic analyses of bio-banked postmortem donor brain tissues offer a unique opportunity to map complex 
mechanisms in the actual tissue affected by neurological disease. In this study we aimed to evaluate the 
matrix compatibility and technical performance of a new Olink® Proximity Extension Assay (PEA) 
technology measuring 3000 proteins in human brain tissue lysates. 
Methods: In this exploratory technical study, we examined, for the first time, the detectability of 3,000 
human proteins in 15 postmortem human brain tissue lysate samples using PEA technology. The study 
protocol and platform performance were evaluated for data quality and technical reproducibility. 
Results: The results showed robust detectability for the neat dilution of this complex sample matrix for 
the majority of assays, including hundreds of proteins relevant for neurological conditions. 
Conclusions: We conclude that the PEA proteomic platform can serve as a valuable tool for neurological 
studies involving brain tissues. Leveraging recent technological advances in sample-sparing scalable 
proteomic methods, such as the PEA, can accelerate insights into pathophysiological mechanisms and 
the identification of novel drug targets.
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Aims: Label free spectral small angle X-ray scattering (sSAXS) is an emerging tool for detecting amyloid-
β deposition in the brain in vivo based on the cross-β sheet structure of oligomeric and fibrillar 
aggregates. We aim at recovering and quantifying X-ray scattering signals of the pathogenic protein 
aggregates from the cumulative X-ray spectrum contributed by different brain tissue components. 
Methods: Brain tissue material decomposition and quantification were performed by scatter specific peak 
deconvolution on sSAXS spectra followed by integration of deconvolved signal. The method was 
evaluated for clinically relevant quantities in the microgram (μg) range of amyloid oligomer and fibrillar 
models embedded in different regions of sheep brain tissues varying from stem to cortex. 
Results: The X-ray scattering spectrum of the brain tissue within the wavevector (q) range of 4.5-22 nm-

1 is primarily dominated by the lipid scattering with q centered between 13-14 nm-1 along with minor 
contribution from water near q=21 nm-1. The X-ray intensities of μg range protein aggregates are 
significantly lower than lipids and the scattering signals arising from inter- (q=6.7 nm-1) and intra- (q=13.3 
nm-1) β-sheet spacings of the amyloid cross-β motifs that are hidden within the broader lipid spectrum. By 
performing peak deconvolution with component specific peak center, we were able to decompose signals 
from mixtures of the brain tissue and recover the hidden amyloid signals. Integration of deconvolved peak 
accurately estimated the amyloid burden. Preliminary investigations show that the Aβ index quantified by 
q-spectrum normalization is a metric for amyloid burden. 
Conclusions: Our findings suggest that the proposed approach would allow amyloid quantification at 
regional level using sSAXS. This method could also be extended to other neurodegenerative diseases 
including Parkinson’s diseases due to the generalized cross-b structure of pathogens.
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Aims: Synchrotron X-ray fluorescence (SXRF) imaging is non-destructive and provides excellent 
sensitivity and specificity for trace metals. The objective is to understand the evolution of metal element 
levels and distributions through the development from healthy control to advanced Alzheimer’s, as this 
has implications for pathogenesis and therapeutic interventions. 
Methods: SXRF imaging and subsequent elemental quantification was performed at 30µm resolution for 
human hippocampus sections from 6 cases with clinical diagnoses of control, mild cognitive impairment 
(MCI), and AD (healthy or Braak stage I&II, III&IV, V&VI respectively). Corresponding adjacent H&E 
stained sections informed segmentation of hippocampal subfields. 
Results: Detailed evaluation by hippocampal subfield revealed some metal elements unchanged as a 
function of disease status, whereas others differed. For example, iron clusters were prominent in the 
region between the cornu Ammonis (CA) pyramidal cell layer and dentate gyrus (DG) granule layer. AD 
cases had lower average iron levels (35 ppm, n=2) in this region compared to MCI (39 ppm, n=1) and 
healthy control (46 ppm, n=3). CA4 had the highest level of zinc among the hippocampal subfields 
evaluated, regardless of disease status. The average and standard deviation for zinc in CA4 was 35 ppm 
+/- 6 ppm. Zinc contrast clearly highlighted the boundary between CA4 and DG. 
Conclusions: Metal-ion distributions in human hippocampus subfields were quantified at high resolution 
with excellent sensitivity and specificity. Correlation with optical microscopy and adjacent stained sections 
permitted unprecedented non-destructive investigation of the elemental properties, with scope for further 
evaluation of pathological hallmarks in the XRF-imaged human brain tissue sections.
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Aims: Brain computed tomography (CT) is a widely accessible and affordable modality routinely used to 
assess neuroimaging signatures of idiopathic normal pressure hydrocephalus (iNPH), particularly 
ventricular enlargement. Previously, we developed deep learning U-Net-based models to segment 
various brain tissue classes in brain CTs. In this study, we aim to assess the association of CT-based 
volumetric measures (CTVMs) with radiological markers of iNPH. 
Methods: We included 734 (52.6% female, 70.44 ± 2.6 years) CT scans which had paired T1-weighted 
magnetic resonance images scans from the Gothenburg H70 Birth Cohort collected on the same day. An 
experienced rater evaluated various iNPH related radiological markers in all T1-weighted images. Our 
trained U-Net models were used to predict brain volume (BV), intracranial volume (ICV), cerebrospinal 
fluid (CSF), and ventricular CSF (VCSF) segmentations from input CT scans. Then, we assessed the 
relationship between CTVMs such as VCSF/ICV, BV/ICV, and VCSF/CSF and standard radiological 
markers such as Evan’s index, Z-Evan’s index, and callosal angle using Spearman’s rank correlation 
tests. 
Results: CT-based volumetric measures showed good correlation with Evan’s index (ρ= 0.64, p<0.001) 
and Z-Evan’s index (ρ= 0.8, p<0.001). CTVMs had lower but significant correlation with callosal angle (ρ= 
-0.31, p<0.001). CT-VCSF/ICV showed higher correlation with radiological markers of iNPH in 
comparison to CT-BV/ICV and CT-VCSF/CSF. Higher levels of Evan’s index and Z-index associated with 
higher levels of CT-VCSF/ICV and CT-VCSF/CSF and lower levels of CT-
BV/ICV. 



 

 
Conclusions: CT-based volumetric measures correlate with relevant radiological markers of iNPH. This 
supports the potential application of CTVMs in aiding diagnostics and monitoring the progression of iNPH. 
Association between CTVMs with diagnosis and other clinical iNPH markers will be further explored in 
future.
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Aims: The limbic system comprises cortical and subcortical structures functionally integrated by short- 
and long-range white matter (WM) fibers, involved in memory, emotion and behavioral regulation. The 
degeneration of limbic structures and related WM connections have been described in Alzheimer's 
Disease (AD) patients since prodromal stages, but research in cognitively unimpaired at-risk individuals 
(i.e., APOE ε4 carriers) is currently limited. 
Methods: Cognitively unimpaired APOE ε4 carriers (n=22, age=66±6 years, 59% females, MMSE=29±1) 
and non-carriers (n=35, age=69±6 years, 43% females, MMSE=30±1) underwent 3T MRI exams, 
including Diffusion-Weighted Imaging (DWI), and neuropsychological assessment. DWIs were pre-
processed using the FMRIB’s Software Library (FSL) toolbox (topup, eddy, and DTIfit from FDT toolbox 
for fractional anisotropy [FA], mean [MD], axial [AxD], and radial [RD] diffusivities measurement). TBSS 
was used to warp the individual native DWIs to MNI standard space and backward. Limbic tracts 
(cingulum bundle, fornix, uncinate fasciculus, anterior thalamic radiation) were extracted from JHU atlas, 
combined, and overlaid to DTI native maps for mean values' extraction. A multivariate GLM, adjusting for 
age, sex, and education, was used to compare FA, MD, RD, and AxD values between groups. Partial 
correlations between FA/diffusivities values and RBANS immediate and delayed memory index were 
explored. 
Results: Significantly lower left FA (p=.014) and higher left RD (p=.037) were detected in carriers 
compared to non-carries. Specifically, carriers showed lower FA in parahippocampal cingulum (p=.033) 
and anterior thalamic radiation (p=.007), higher RD in fornix (p=.026) and anterior thalamic radiation 
(p=.022). No significant association emerged between limbic FA/RD and memory. 
Conclusions: Our preliminary results suggested that microstructural WM changes of the limbic system 
are detectable in unimpaired at-risk subjects, suggesting their early involvement in AD pathophysiology.
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Aims: In vivo two-photon imaging of cerebral Aβ deposits is an invaluable tool for studying these 
hallmarks of Alzheimer’s disease (AD) and evaluating the efficacy of disease-modifying treatments. We 
present the results of the first-time in vivo assessment of the growth patterns of parenchymal and 
perivascular Aβ plaques in a new humanized APP knock-in mouse model (APPSAA) which endogenously 
expresses APP with three clinical mutations. 
Methods: We used longitudinal in vivo two-photon imaging to follow the growth of Aβ plaques in the 
somatosensory cortex of 6.5 months old humanized APPSAA knock-in mice. The plaques were labeled 
using a Methoxy-XO4 tracer 24 hours before the start of imaging. 
Results: Initial observations revealed a moderate density of Methoxy-XO4-labeled plaques with a small 
dense core surrounded by fibrillar Aβ. This is in line with previously observed Aβ staining by 
immunohistochemistry. Follow-up imaging sessions revealed an increase in density of cortical plaques 
primarily due to the emergence of new small Aβ cores, rather than the expansion of pre-existing plaques. 
Notably, perivascular amyloid deposition escalated after 7 months of age. In 80% of the mice, the cranial 
windows remained clear, permitting the longitudinal tracking of individual deposits over multiple sessions. 
No behavioral abnormalities linked to anesthesia were observed in these subjects. 
Conclusions: This first in vivo pathological characterization of the APPSAA model underscores its 
potential for in vivo testing of compounds aimed at slowing AD progression.
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Aims: Genome-Wide Association Studies (GWAS) have identified >117 risk loci associated with various 
neurodegenerative diseases, including Alzheimer’s disease and Parkinson’s disease. However, GWAS-
SNPs are generally not causative, implying that other nearby genetic variation in linkage disequilibrium 
(LD) may drive association signals. Here, we leveraged long-read sequencing data from 214 individuals 
to genotype large structural variants (SVs) genome-wide and investigated their interplay with GWAS-
SNPs. 
Methods: We performed long-read whole-genome sequencing of 214 individuals: N=93 AD patients (age 
67.2∓8.5), and N=121 cognitively healthy centenarians (age 101.2∓1.8). We identified candidate SVs 
using sniffles2 genome-wide, and further characterised them through (local) de novo assembly. After 
quality control, we calculated LD between high quality SVs and imputed genotyped SNPs that were within 
1Mb distance from each other. We primarily focused on known GWAS-SNPs associated with 
neurodegenerative diseases. 
Results: In total, we found more than 112,000 unique SVs, of which ~52,000 (46%) were present in at 
least 5% of individuals. Of these ‘common’ SVs, 39% were transposable elements (TEs), predominantly 
from the SINE and LINE groups. Linkage disequilibrium (LD) analysis revealed several TE-related SVs, 
which were in moderate to strong LD to common SNPs that have been associated with 
neurodegenerative diseases (R2 = 0.2-1.0) by previous GWAS. These included intronic TEs in 
TMEM106B, TPCN1, GMNC, CRLS1 and ACE, that were previously associated with neurodegenerative 
diseases, validating the sensitivity of our approach. The remaining TE-SNP pairs are mostly intronic 
insertions of TEs that have not been previously reported, and may be candidate drivers of GWAS 
associations, potentially perturbing gene transcription and/or translation. 
Conclusions: This study identifies novel SVs as potential genetic drivers of various previously identified 
GWAS of neurodegenerative diseases.
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Aims: Aim: There are limited genes known to increase the risk of Alzheimer’s disease (AD), most well-
known is APOE e4. It is estimated 25% of people carry one copy and 2-3% carry two copies. The gene 
encodes the ApoE protein which helps to carry cholesterol and fats in the blood stream and into cells 
including brain cells, and this may contribute to AD pathology. The Lumipulse G ApoE4 and 
Lumipulse G Pan-ApoE <RUO>, assays to detect the proteins encoded by the APOE variants, were used 
to retrospectively analyze plasma from a phase 2 study. 
Methods: Method: Plasma was collected from 181, 133 and 90 subjects at Baseline, Week 26 and Week 
52, respectively. Genotyping was not conducted, but plasma was tested retrospectively to determine 
proteotype status of these subjects. Three different ApoE protein isoforms (ApoE2, ApoE3, and ApoE4) 
were detected representing 6 phenotypes (3 homozygous types [E2/E2; E3/E3; E4/E4]) and 3 
heterozygous types [E2/E3; E3/E4; E2/E4]). When Lumipulse G ApoE4 is used in conjunction with the 
Lumipulse G Pan-ApoE assay to determine the ApoE4/Pan-ApoE ratio meaning absence (null <5%) or 
presence of ApoE4 only (homozygous >75%) or the combination with ApoE2 or E3 (heterozygous <5% to 
<75%). 
Results: At Baseline 77 (42.5%), 27 (14.9%), 77 (42.5%) had a ratio consistent with null, homozygous 
and heterozygous respectively. Subjects with protein levels/ratio consistent with these categories 
continued to express the same pattern at Week 26 (n=133) and Week 52 (n=90). No subjects expressed 
a different ratio through Week 52 of testing. 
Conclusions: Conclusion: The Lumipulse G ApoE4 and Lumipulse G Pan-ApoE assays appear to be 
highly consistent across multiple timepoints for the detection of both ApoE4 heterozygous, homozygous 
and those without ApoE4 protein expression.
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Aims: To identify potential drug targets for Alzheimer’s disease and related dementia (ADRD) by 
integrating multi-omics data. 
Methods: Genetic and observational study approaches were combined to identify drug targets for ADRD 
(Figure 1). We integrated summary statistics of genetic associations from ADRD GWAS and cis-pQTL 
data, and then performed colocalization analysis to identify the candidate causal variant between two 
traits within the target gene region. Leveraging the candidate causal variant as the instrument, cis-
Mendelian Randomization (MR) can estimate the effect of target proteins on ADRD risk. SATSA is a 
longitudinal study with genotypes and DNA methylation in 468 twins whose dementia status was followed 
through December 31, 2016. A HyPr-genetic risk score (GRS) was constructed using aforementioned 
candidate causal variants weighted by coefficients in ADRD GWAS. The HyPr-GRS effect on dementia 
risk in SATSA was estimated by Cox models. The association between the causal variant and dementia 
was estimated in subgroups with different CpG methylation levels to evaluate CpG island modulation of 
causal variants on 
dementia. 

 
Results: Seven loci were identified by colocalization. Genetic variation in CR1, 
SIGLEC9, CTSH and C1S exhibited an increased ADRD risk, while genetic variation 
in PILRA, PLOD2 and GRN had a lower ADRD risk (Figure 2). The highest tertile of HyPr-GRS was 
associated with a higher all-cause dementia risk compared with the lowest tertile (HR 1.82, 95%CI 1.00-
3.32) (Table 1). The causal variant of CR1 had a stronger effect on dementia risk among individuals with 
the lowest CpG island methylation level (Figure 
3). 



 

 



 
 

 
Conclusions: Seven potential targets for ADRD were found. Individuals with lower DNA methylation in 
the CR1 CpG island may have greater ADRD risk reduction through inhibiting plasma CR1 protein.
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Aims: The ABCA7 (ATP binding cassette subfamily A member 7) gene has been previously associated 
with Alzheimer’s disease (AD) (Bellenguez et al.2022). However, the genetic causes driving this 
association remain unclear. A variable number tandem repeat (VNTR) expansion flanking exon18 may 
play a driving role (as the top single nucleotide polymorphism (SNP) in Bellenguez is in intron18). The 
VNTR's expansion has been shown to be enriched in AD cases OR=4.5 (De Roeck et al.2018). The risk-
increasing SNPs in De Roeck were also significantly associated with AD risk in Bellenguez. Here, we 
leveraged long-read sequencing (LRS) to further elucidate this locus, focusing on VNTR size and 
heterogeneity. 
Methods: All participants underwent whole-genome LRS (~15x coverage) and a subgroup (82%) short-
read sequencing (SRS). Among 571 participants, 114 were diagnosed with AD or mild cognitive 
impairment, 97 a synucleinopathy (either Parkinson’s or Lewy Body disease), and 358 were controls. 
VNTRs were called with Vamos which provides quantification of length and polymorphic motifs. Motif 
composition was modeled using dimensionality reduction and hierarchical clustering. 
Results: Using all Bellenguez SNPs within the ABCA7 gene, we calculated associations with VNTR 
length, which are reported in Fig.1-2. Notably, we find no correlation between the top Bellenguez SNP 
and VNTR length and the strongest correlation with intronic SNP rs4807499. VNTR length and motif 
composition are reported in Fig.2-3. VNTR length did not differ between cases and controls. However, we 
identified five VNTR clusters, one of which appeared to be enriched in AD cases (Fig.4). This may 
implicate motif heterogeneity in increased AD 
risk. 



 

 

 



 

 

 
Conclusions: Our study highlights the potential importance of VNTR motif characterization. We utilized 
the increased read length of LRS to identify specific motifs enriched in AD cases.
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Aims: The Global Parkinson's Genetics Program (GP2) collects information about single nucleotide 
polymorphisms (SNPs) from individuals with and without Alzheimer's or Parkinson's Disease. Here we 
develop ClusterBuster, a machine learning method for recovering previously uncalled genotypes from 
Illumina's GenCall algorithm to refine genotypes for GWAS studies. 
Methods: We trained a Support Vector Classifier (SVC) of 3rd degree polynomial kernel on a subsection 
of 750 genotyped SNPs data from GP2 with an even distribution across minor allele frequency rarities, 
ancestries and phenotypes represented to ensure generalizability. Using R and Theta values from the 
Illumina SNP array machine as features, the SVC then predicts the genotype of the SNP. 
Results: Our genotype predicting machine learning model reached an accuracy of 99% on a section of 
training data (80:20) held out for validation purposes. Comparing model genotype predictions with 
previous genotype calls produced by Illumina revealed a discrepancy in 0.39% of validation SNPS. Using 
this novel machine learning method, we have recovered 662 unique SNPs in the APOE locus, 421 unique 
SNPs in the LRKK2 locus, 614 unique SNPs in the GBA1 locus, and 354 SNPs in the SNCA 
locus. 



 



 



 

 



 



 



 



 



 

 
Conclusions: Our novel algorithm allows for previously unusable SNP data to be included in future 
analyses in the GP2 data. This genotyping algorithm will be added to the GP2 cohort browser and allow 
for interested parties to view our reclustering efforts on the SNP metrics page for all SNPs on the 
NeuroBooster array. In the future, we will use this algorithm to validate genotypes for the full release of 
GP2 data and make this a deployable tool for researchers to apply to their own data.
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Aims: The misfolding of amyloid β-peptide (Aβ) into β-sheets caused Alzheimer’s 
disease (AD) but this knowledge has not yet led to treatments to prevent AD. To 
identify novel molecular players in Aβ toxicity, we carried out a genome-wide screen in 
Saccharomyces cerevisiae, using a library of gene knock-out strains expressing Aβ1-42 . 
Methods: i) Cell viability assay of 5,154 knock-out strains of Saccharomyces cerevisiae 
that overexpress Aβ1-42 and identification of the enhancer and protective genes regarding 
amyloid toxicity; ii) In silico analysis of genes to perform text-mining and interactome 
studies; iii) Molecular and cellular studies of the role of SURF4 in Aβ1-42 toxicity in 
human neuroblastoma cells (SH-SY5Y cells). 
Results: We identified 81 mammalian orthologue enhancers and 157 protectives genes 
regarding Aβ1-42 toxicity. Text mining and interactome studies showed that the most 
relevant cellular functions implied in Aβ1-42 toxicity/protection are calcium regulation, 
protein translation and mitochondrial activity. SURF4, a major regulator of store 
operated calcium entry (SOCE), arose as an enhancer of amyloid toxicity. We 
demonstrated that its overexpression in SH-SY5Y cells enhanced amyloid toxicity, 
while its silencing protects cells, by decreasing basal intracellular calcium. 
Conclusions: Our data suggest that there are more genes involved in the regulation of 
amyloid toxicity than those proposed in human GWAS and SURF4 is one of them 
contributing to amyloid neurotoxicity by decreasing SOCE activity. This work was supported by Spanish 
Ministry of Science and Innovation and Agencia 
Estatal de Investigación through grants PID2020-117691RB- 
I00/AEI/10.13039/501100011033, PID2020-113203RB-I00, PID2021-127311NB-I00, 
RTI2018-094809-B-I00 and PID2019-106755RB-I00, PID2021-124723NB-C21/C22 
plus FEDER Funds. Government of Catalonia (2017 SGR 799). Spanish Institute of 
Health Carlos III by project AC20/00009 -FEDER/UE and European Research Area 
Net (ERANET) ERA-CVD_JTC2020-015 &amp; TÜBİTAK UPAG ERA-CVD 220N252.
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Aims: Puerto Ricans (PR), the second-largest Hispanic group in the mainland US, remain 
underrepresented in Alzheimer disease (AD) genetic studies. Including diverse ancestral populations is 
important for understanding the genetic underpinnings of AD. To bridge this gap, we conducted a 
genome-wide association study (GWAS) in the PR population to identify novel AD susceptibility loci and 
characterize known AD genetic risk loci. 
Methods: The PR dataset includes Whole Genome Sequencing (WGS) and phenotype data from 639 
individuals (334 cases; 305 cognitively unimpaired (CU)). We employed a generalized linear mixed model 
using SAIGE software. Two separate models were analyzed; the first model accounted for sex, age, 
population substructure and relatedness, and the second model also included the dosage of APOEe4. 
We assessed the polygenic risk scores (PRS) using non-Hispanic White (NHW) GWAS summary 
statistics results. 
Results: We identified a promising signal on chromosome 12q13.13 with suggestive significance 
(rs10783462 OR=1.9, CI(1.7-2.3); 8.6x10-7) localized on the SCN8A gene in both models. Additionally, we 
replicated four known AD-associated loci (Kunkle et al. 2019, same reported markers), at 
the APOE, TREM2, CLU, and FERMT2 genes. The PRS showed a good predictive power with the area 
under the curve of 0.62. 
Conclusions: PR GWAS identified a potential risk locus in the SCN8A gene, which was previously 
identified as having a significant linkage with AD in NHW family studies and was associated with 
decreased AD pathogenesis in mouse models. The good predictive capacity of PRS might be attributed 
to the high European ancestral background in PRs.
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SYNTHETIC PERTURBATION INTERACTIONS IN NETWORKS (SPINN): APPLYING GRAPH 
THEORY FOR THE ANALYSIS OF TRANSCRIPTOMICS ACROSS NEURODEGENERATIVE 
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Aims: The rapid evolution of transcriptomics is highlighting the importance of understanding the complex 
gene networks within the human brain, especially across neurodegenerative diseases such as 
Alzheimer’s. Here we provide a community resource, termed "Synthetic Perturbation INteractions in 
Networks (SPINN)", an in silico method that leverages machine learning to decipher, query, and visualize 
these networks and provide researchers with a method to prioritize gene knock-out experiments in vivo or 
in vitro. 
Methods: Key genes in this pilot research include APOE, GRN, KANSL1, and NOTCH4. The 
OpenTargets API was queried to extract associated genes from databases like IntAct, Signor, and 
Reactome, to construct preliminary networks. A distinct matrix reflecting gene expression across multiple 
cell types in the adult human brain, focused on the profiles from blood, serum, and cerebrospinal fluid, by 
Linnarsson and colleagues was used. Employing community clustering and graph network analyses, 
gene networks were formed. Distance metrics to compare the similarities in the network dynamics pre- 
and post-synthetic perturbations are calculated. 
Results: Our pilot research to assess APOE gene networks in microglia indicates that the overall 
structure of the network is maintained, while the way the genes connect and interact has changed 
considerably following perturbation (NetLSD distance metric = 1; Supplementary Figure). The analysis 
emphasizes understanding expression shifts based on their regulatory roles. To ensure robustness, the 
methodology will be applied to a mouse-derived expression matrix, where APOE was knocked out. 
Conclusions: SPINN presents a framework for decoding the gene expression networks present in 
neurodegenerative diseases to aid in nominating knockout experiments, directly inform CRISPR studies, 
and provide an accessible platform to assess the impact of drugs on gene 
networks. 

 SPINN prototype: Assessing connectivity of APOE in microglia pre- and post-synthetic 
perturbation with distance metrics
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Genetics And Aging Research Unit, Neurology, Charlestown, United States of America 

Aims: A polygenic risk score (PRS) is a metric which captures an individual's genetic susceptibility to a 
particular trait, condition, or disease based on multiple genetic variants or single nucleotide 
polymorphisms (SNPs) across their genome. PRS is a concept primarily used in the field of genomics and 
genetics, and it has gained significant attention in recent years due to advances in genetic research and 
the availability of large-scale genome-wide association studies (GWAS). To date, it is being used to 
predict an individual’s risk of developing Alzheimer’s disease or the individual Alzheimer-free survival. 
Methods: Here, we will evaluate several machine learning approaches to incorporate ancestry 
information and several genomic platforms, developing ancestry-specific predictions for both overall 
disease risk and disease-free survival. We will compare the approaches in simulation studies and by 
application to the NIAGEDS data set. 
Results: We developed an improved PRS with respect to predicting the development of Alzheimer’s 
disease and an individual’s Alzheimer-free survival. 
Conclusions: These improvements have applications in calculating PRSs to predict the onset of 
diseases other than Alzheimer's, including cardiovascular disease and type 1 diabetes.
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Aims: Alternative splicing as well as distinct cell types have been gaining in interest regarding their role in 
complex human diseases, as advances in technologies have made studying their respective impact on 
disease risk increasingly feasible. We attempt to combine both long-read and single-cell sequencing to 
investigate the effect of alternative splicing in a cell-type specific context in the etiology of Alzheimer’s 
disease (AD). 
Methods: We sequenced a cohort of n = 15 AD patients and n = 8 controls using 10X single-nuclei 
Oxford Nanopore Technologies (ONT) long-read sequencing. Nuclei isolation was performed using a 
density gradient protocol optimized for human fresh frozen brain. For comparison, we performed Illumina 
short-read sequencing on the same 10X libraries. We compared short-read-free classification of 
barcodes, gene calling and cell typing results to short-read Cell Ranger-based analysis, which is the 
current “gold standard”. 
Results: Using our ONT-single-nuclei-based generated data we obtain highly similar results to the 
standard short-read workflow. Identification of non-empty droplets and percentage of cell type 
distributions show very high overlap, and we find a strong correlation in per-cell UMI count, with 
correlation coefficients ranging between 0.92 and 0.85. Importantly, we also obtain isoform counts, which 
are unreliable when relying on short reads. 
Conclusions: We show that short-read sequencing is not required for either barcode assignment, 
clustering, or cell-type characterization, which evidently comes with a great reduction in experiment cost. 
Furthermore, without significant loss of information we generate transcript isoform information, which is 
unreliable in short-read based experiments, which we will use next to investigate alternative splicing in 
human disease.
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BIOBANK 
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Aims: This study aims to explore the links between genetic biomarkers, their combinations, biological 
aging markers (BA), and their potential in predicting dementia risk among UK Biobank (UKB) participants. 
Methods: In this study, we analyzed 328,047 dementia-free UK Biobank participants. We calculated an 
individual's polygenic risk score (PRS) based on 75 dementia-related risk loci. Additionally, we employed 
three biological aging measures (KDM, PhenoAge, HD) and the frailty index (FI) for dementia risk 
prediction. To make these predictions, we used a support-vector-machines (SVM) algorithm with a 
sigmoid kernel. The model's performance was assessed using the area-under-ROC curve (AUROC) 
through holdout validation (2/3 training and 1/3 testing samples). All models were adjusted for age, sex, 
ethnicity, smoking, alcohol consumption, and the top 10 genetic principal components. 
Results: We studied 328,047 dementia-free participants at baseline (mean age: 56.4 [SD=8.1] years, 
54.1% female). They were followed for a median of 6.9 (SD=2.0) years, with 1,617 individuals (0.49%) 
eventually developing dementia. In univariate analysis, the predictors ranked in importance as follows: 
PhenoAge, KDM, HD, PRS, and FI. The PRS model's predictive accuracy on the testing set, both with 
and without the APOE region, was AUROC=0.759 (95% CI: 0.749, 0.769) and 0.721 (95% CI: 0.710, 
0.731), respectively. Combining PRS and BA predictors raised the AUROC to 0.793 (95% CI: 0.783, 
0.803). Including the frailty index in the model increased the AUROC to 0.80 (95% CI: 0.791, 0.810). 
Statistically, the AUROCs of the PRS+BA+FI model and PRS+BA model significantly outperformed the 
PRS model (both P-values<0.01). 
Conclusions: Our findings highlight the value of combining genetic and biological aging markers, along 
with assessing frailty, to improve dementia risk prediction accuracy. These insights hold significant 
promise for early detection and preventive measures in dementia.
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Aims: Electronic frailty indices expand measurement of frailty in clinical assessment of patients with 
Alzheimer’s disease (AD). We aim to determine its correlation with AD severity and define its predictive 
validity in associations with clinical outcomes. 
Methods: Veterans who underwent Mini-Mental State Examination (MMSE) and/or Montreal Cognitive 
Assessment (MoCA) between fiscal year (FY) 2017-2019 within the Department of Veterans Affairs 
Healthcare System were identified and their corresponding testing results were extracted in addition to 
clinicians’ judgment on disease severity. The test scores were extracted using a rule-based natural 
language processing (NLP) system to support and define patients with mild, moderate and severe AD. 
Harvard claims-based frailty index was calculated based on the structured data of these Veterans. 
Results: There were 223,420 Veterans without a record of MMSE or MoCA scores (“untested”). A total of 
14,940 Veterans had MMSE or MoCA scores within “normal” range, and the numbers of Veterans with 
“mild”, “moderate” and “severe” AD were 17,747, 12,596, and 9,981, respectively. Age-dependent 
increases of frailty indices were found among male (0.156-0.167) and female (0.151-0.175) Veterans, and 
there was no statistically significant difference between male and female subjects, adjusted by age. Every 
unit increase in frailty indices was associated with an increase in the AD severity from untested, normal, 
mild, moderate to severe subjects. 
Conclusions: Veterans not suspected of AD (“untested” group, i.e., absence of MMSE/MoCA scores) 
have the best frailty index. Performance on MMSE and MoCA tests correlates with frailty indices, 
suggesting a predictive value in associations with clinical outcomes from future disease modifying 
therapy.
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Aims: Acute hospitalization of elderly patients leads to bed rest, which in 20-50% of patients triggers an 
accelerated ageing process, manifested as rapid functional and cognitive decline. Physical exercise (PE) 
during hospitalization can prevent it. The expression of ADAM10, a protein involved in the non-
amyloidogenic pathway of amyloid precursor protein (APP), increases with PE. In this study we wanted to 
explore potential dynamic changes in ADAM10 gene methylation after 3 days of PE in hospitalized 
patients. 
Methods: A randomized clinical trial of 37 controls (no PE) and 36 subjects undergoing PE intervention 
was established. Blood samples were obtained before and 3 days after PE program or without. Genomic 
DNA isolated from PBMCs was bisulfite converted. Three CpG methylation levels of 
the ADAM10 promoter were analyzed by pyrosequencing. For each study group the % methylation 
median changes due to intervention (or control) were calculated as follows: % methylation post-
intervention - % methylation pre-intervention. Mann-Whitney U tests were performed with IBM SPSS v20. 
Results: After PE, the changes observed in methylation levels at the ADAM10 CpG_1 and 2 positions 
were greater in the intervention group than in the control group. However, there were no differences in the 
CpG_3 position or in the average for the 3 CpGs. 

ADAM10 methylation Median 
changes % (IQR) 

Intervention Controls P-value 

CpG1 0.52 (-0.12–1.43) -0.05 (-0.36–0.34) 0.041 

CpG2 0.00 (-3.17–1.63) 0.00 (-0.02–2.78) 0.028 

CpG3 0.00 (-1.36 - 1.62) 0.00 (-0.25–1.07) 0.946 

Average -0.20 (-1.1–1.08) 0.14 (-0.29–0.93) 0.356 

 

 

Conclusions: Three days of PE is sufficient to induce changes in DNA methylation levels 

in ADAM10 gene. Furthermore, ADAM10 methylation levels could be postulated as a 

biomarker to quantify the response to PE intervention in hospitalized elders.
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Aims: A specific vulnerability of the brain throughout the life-course to environmental chemical stressors 
has been established. Yet, only a tiny fraction of the tens of thousands of chemicals present on the 
market has been investigated in neurology research. We provide here a critical review of epidemiological 
and experimental evidence relating the so-called chemical exposome to neurodegenerative diseases, and 
we present all the promises that omics-based methodologies could provide to uncover unknown chemical 
signatures associated with neurodegenerative diseases. 
Methods: In total, >150 epidemiological studies investigating chemical exposures and the risk of 
AD/cognitive impairment and PD, and >270 experimental studies assessing their impact on 
neurodegeneration-related pathways were considered. We focused on pollutants mostly resulting from 
anthropic activities including pesticides, volatile organic solvents, metal trace elements, combustion air 
pollutants, dioxins, flame retardants, fluorosurfactants, plastic components and food and cosmetic 
additives. We identify gaps and pitfalls in existing research and then formulate a roadmap for next 
generation exposome studies in the field. 
Results: Overall, current evidence is heterogeneous, with a majority of research focused on occupational 
exposure to pesticides, solvents and metals trace element and, regarding non-occupational exposures, 
ambient air pollution. Many chemicals, including pesticides of emerging concern (e.g., pyrethrinoids, 
neonicotinoids) and ubiquitous contaminants (dioxins, flame retardants, plasticizers, food/cosmetic 
additives, etc.) have received little attention so far in epidemiology in spite of evidence of their 
involvement in neurodegeneration-related pathways. There is an acute need to push towards future 
application of high throughput omics-based molecular approaches in population studies to reveal novel 
chemical signatures associated with neurodegenerative diseases. 
Conclusions: We intend with this state of the art to serve as a basis knowledge for the development of 
new-generation exposomics research in neurosciences.
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Aims: Parkinson’s Disease (PD), Amyotrophic Lateral Sclerosis (ALS) and Alzheimer’s Disease (AD) 
collectively share hallmark characteristics of protein aggregation and progressive loss of nerve cell 
structure and function. Several studies have indicated that early life stress (ELS) may increase the 
incidence of neurodegenerative conditions. The purpose of this review and meta-analysis was to evaluate 
the pathological changes caused by ELS and their links to neurodegenerative disease. 
Methods: A priory protocol was published 
(https://www.protocols.io/private/797679561B2411EEAFD80A58A9FEAC02) and searches were 
performed on Pubmed and Medline & Embase to identify potential studies for data extraction and 
screened against an inclusion & exclusion criteria. For applicable studies, individual outcomes as well as 
data related to the type & timing of the ELS was retrieved. Where three or more studies had assessed the 
same quantitative variable, a meta-analysis was performed. 
Results: 51 out of 774 studies were suitable for data extraction. Numerical outcomes were then 
categorised into biochemical, phenotypic, and histological subsets. In ELS individuals, there was a 
significant increase in lipid peroxidation, Amyloid-beta 42, total tau levels, caspase-3 and amyloid plaque 
deposition relative to non-ELS controls. Impaired limb use in PD mice, dopamine, neuronal cell counts, 
and ChAT fibres were significantly decreased in ELS exposure groups. No significant differences were 
found for alpha-synuclein, Amyloid-beta 40 levels, and hippocampal amyloid plaque deposition. 
Conclusions: In this study we identify protein misfolding pathology and brain region specific changes in 
response to early life stress, positing lipid peroxidation as a driving mechanistic link with 
neurodegeneration in later life. In light of this review and in order to mitigate disease in those at risk, there 
is now an added emphasis on early life stress as a driving factor influencing later life brain health.
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Aims: Alzheimer’s disease (AD) prevalence has increased dramatically in the last century. Extension of 
lifespan due to improved sanitation and health care certainly contribute to the observed increase in 
prevalence, but data demonstrate that environment also influences AD development and progression. 
Artificial light at night (i.e., light pollution) is pervasive in modern day society and could be a factor that 
influences AD. The objective of this study was to evaluate the relationship between outdoor nighttime light 
intensity and AD prevalence in the United States. 
Methods: AD and covariate prevalence were obtained from Medicare Chronic Conditions Database or 
the Centers for Disease Control and Prevention and nighttime light intensity data were calculated from 
satellite acquired images. 
Results: Light pollution was associated with higher prevalence of AD at the state level and when 
comparing counties of approximately equal population and population density. This observation was true 
in those above the age of 65, below the age of 65, in men and women, and across race/ethnicity (except 
Asian Pacific Islander). While atrial fibrillation, diabetes, hyperlipidemia, hypertension, and stroke were 
associated more strongly with AD prevalence than light pollution, average nighttime light intensity was 
more strongly associated with AD prevalence than alcohol abuse, chronic kidney disease, depression, 
heart failure, and obesity. Startlingly, light pollution was more strongly associated with AD prevalence in 
those under the age of 65 than any other factor examined. 
Conclusions: The data suggest a relationship between nighttime light exposure and AD, but there is a 
need to carefully investigate how exposure to light at night (outdoor and indoor) influences AD 
pathogenesis and evaluate mechanisms. Such information may guide public policy and individual 
recommendations about exposure to light at night.
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Aims: Given the established association between DNA methylation and the pathophysiology of dementia 
and its plausible role as a molecular mediator of lifestyle and environment, blood-derived DNA 
methylation data could enable early detection of dementia risk. in this study we aimed to establish a 
blood-derived DNA methylation-based model to predict prospective onset of cognitive decline and 
dementia. 
Methods: In conjunction with an extensive array of machine learning techniques, we employed whole 
blood genome-wide DNA methylation data as surrogate for 14 modifiable and non-modifiable factors in 
the assessment of dementia risk. 
Results: Using methylation profile scores (MPS) generetd for 14 known modifible and unmodifiable risk 
facors for dementia, we established a multivariate methylation risk score (MMRS) to identify the status of 



 
mild cognitive impairment (MCI) cross-sectionally, independent of age and sex (AUROC = 0.68). 
Polygenic scores (PGSs) for the corresponding risk factors exhibited limited predictive power, and their 
addition to MPSs did not significantly enhance MCI prediction. The incorporation of cerebrospinal fluid 
(CSF) biomarkers significantly improved MCI prediction (AUROC = 0.88). We further demonstrated 
significant predictive capability of this score for the prospective onset of cognitive decline in two 
independent cohorts of Alzheimer's disease (AD) and Parkinson's disease (PD). The top-performing 
MMRS modle relied on 10 of the 14 MPSs, with depression, HDL cholesterol, physical inactivity, and low 
education MPSs playing pivotal roles. 
Conclusions: Our work shows the potential of employing blood-derived DNA methylation data in the 
assessment of dementia risk. Our established MMRS model may act as a starting point for future studies, 
aiming at further improving the model’s predictive performance by testing novel feature selection and 
machine learning methods, incorporating more omics layers, as well as performing model training on 
larger datasets.
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Aims: The present work aims to identify the relevant factors to predict Alzheimer's Disease (AD) 
presence, mainly focused on cardiovascular risk scales and related variables. 
Methods: Patients between 50 and 75 years old with AD screened between 2017 and 2020 in a 
Cognitive Disorders Unit of a Hospital in Valencia, Spain, were included. Patients were classified as AD 
when the t-tau/Abeta42 was >0.51 or the Abeta42/Abeta40 ratio was <0.069. In addition, non-AD patients 
who failed a maximum of one neuropsychological test were included as a control group. Medications 
were classified according to the ATC/DDD guidelines 2021 and grouped according to their 3rd ATC level. 
Machine learning techniques were assessed to determine the most influential variables for AD presence. 
Results: A highly imbalanced dataset was obtained, with 177 diagnosed subjects and 50 controls. 
Ensemble models resulted in better F1-Score metrics, and cardiovascular risk factors were essential to 
the prediction algorithms. Drugs like anticholinergics, antidepressants, or angiotensin-converting enzyme 
inhibitors seem positively related to AD prediction, whereas non-steroidal anti-inflammatory drugs and 
angiotensin receptor blockers showed the opposite effect. Finally, ensembled models considering age, 
educational level, cardiovascular risk as SCORE2, and specific treatments resulted in interest in AD risk 
detection. 
Conclusions: Machine Learning techniques may improve the identification of patients at risk of AD, allow 
personalized rationalizing of healthcare costs and improve preventive patient care.
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Aims: In the last decades the involvement of Herpes Simplex Virus 1 (HSV-1) infection in 
Alzheimer's Disease (AD) has emerged. HSV-1 is considered a possible agent triggering 
neurodegeneration due to its neuro-tropism and ability to undergo multiple cycles of latency and 
reactivation in neurons. Lipid droplets (LDs) seem to be related to several viral infections and 
their increased abundance in ageing and neurodegenerating neurons has been reported. In this 
study we investigated the role of LDs in HSV-1 induced neurodegeneration. 
Methods: Mice were inoculated intranasally with a replication deficient HSV-1 (HSV-MUT) (10^2 
pfu), intragastrically after 4 weeks (W) (10^8 pfu) and sacrificed after 4W to determine Amyloid 
Precursor Protein (APP), β-amyloid, and LDs presence in LMMP (Longitudinal Muscle/Myenteric 
Plexus) by confocal microscopy. Neuro2A cells were infected with HSV-MUT to assess both the 
induction of LDs in vitro and the impact on the expression of LDs-related genes by qRT-PCR. 
Finally, HSV-1 MUT-infected Neuro2A were co-cultured with enteric glial cells (EGCs), isolated 
from healthy mice, to assess the expression of LDs-related genes by qRT-PCR. 
Results: Persistent HSV-MUT infection induced neuronal accumulation of APP, β-amyloid and LDs 
in the LMMP. Moreover, HSV-MUT infected Neuro2aìA show increased ROS production and lipid 
peroxidation, as well as differential expression of LD-related genes (Figure1): bioinformatic 
analysis disclosed that such alterations involve several genes implicated in neurodegeneration. 
EGCs co-cultured with HSV-MUT infected Neuro2A show significantly increased LDs and 
alteration in the gene expression signature of LDs-related genes, as well as increased peroxidated 
lipids. 



 

 
Conclusions: HSV-MUT infection causes the appearance of neurodegeneration markers, oxidative 
stress and LDs in neurons, in vivo and in vitro. Moreover, EGCs seem to act as “sponge” for LDs 
thus potentially counteracting HSV-MUT-induced effects.
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Aims: A growing body of evidence is supporting the profound link between Alzheimer’s disease 
(AD) onset and infectious agents. The neurotropic Herpes simplex virus type 1 (HSV-1) is 
extremely attractive for a number of experimental and clinical observations, however the absence 
of a handy in vivo model hampers further investigations. The current study was designed to 
investigate whether persistent HSV-1 infection of enteric neurons would cause neuropathology 
suggestive of neurodegenerative diseases. 
Methods: Mice were inoculated intranasally with HSV-1 (10^2 pfu), intragastrically after 4 weeks 
(W) (10^8 pfu)* and sacrificed after 4-6-8-10 W. In the ileum LMMP (Longitudinal Muscle/Myenteric 
Plexus) we determined: a) Amyloid Precursor Protein (APP), β-amyloid, synaptophysin expression 
by IHC and IF; b) inflammatory cytokines and α-, β- and γ-secretase mRNA by qRT-PCR; c) 
content of Ach in myenteric neurons by LC-MS/MS. Neurons from myenteric plexus were isolated 
and cultured and levels of free radicals determined using specific probes. 
Results: APP and β-amyloid immunoreactivity progressively increased and peaked at 10W of 
infection. In contrast, the strong neuronal immunoreactivity for synaptophysin progressively 
vanished. Ach content in the myenteric plexus was significantly reduced starting at 6W. BACE1 
and PSEN2 mRNA significantly increased starting at 4W, whereas ADAM10 transcripts were not 
significantly affected. IL-1β and IL-6 mRNA levels significantly increased in myenteric plexus 
starting at 4W. Moreover, redox homeostasis analysis in cultured enteric neurons, obtained 
from in vivo infected mice, revealed peroxidation of membrane lipids and increased mitochondrial 
production of free radicals. 
Conclusions: Persistent HSV-1 infection of enteric neurons causes synaptic damage, 
accumulation of APP and β-amyloid, neuroinflammation and oxidative damage in neurons: 
hallmarks of neurodegeneration. Overall our data further support an involvement of HSV-1 in the 
pathogenesis of neurodegenerative diseases. * Brun et. al. Front Microbiol. 2018
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Aims: Several in vitro or animal studies have shown that inoculation with herpes simplex virus type 1 
(HSV-1) could lead to the appearance of amyloid deposits, hyperphosphorylation of the Tau protein or 
neuronal loss. Our objective was to study a potential impact of HSV-1 on biomarkers of Alzheimer's 
disease in humans (in whom such studies are rare). 
Methods: Our sample included 182 subjects at risk of cognitive decline from the MAPT trial and having 
HSV-1 plasma serology (at inclusion) and an amyloid PET scan (during follow-up). Among these, 164 
subjects benefited from plasma assays of the aβ42/40 ratio and NfL (at 12 months) and 138 subjects of p-
tau181 (at inclusion and at 36 months). Multivariate linear regressions were performed to investigate 
associations between HSV-1 serostatus and Alzheimer's disease biomarkers. Analyzes were also 
stratified by APOE4 genotype. 
Results: The median age was 74.0 years, 85.2% were infected with HSV-1 and 42.9% had a cortical 
amyloid load above the positivity threshold. Infected participants tended to have a lower cortical amyloid 
load than uninfected participants (β=-0.08 p-value=0.06), especially those suspected of reactivating HSV-
1 most frequently (i.e. with a high anti-HSV-1 IgG level; n=58, β=-0.09 p-value=0.04). After stratification, 
the association was only significant in APOE4 carriers (n=43, β=-0.21 p-value=0.01). No association was 
found between HSV-1 serostatus and any of the studied plasma biomarkers. 
Conclusions: Our results regarding cortical amyloid load are unexpected and may be due to the 
exclusion of demented subjects at inclusion in the MAPT trial. Our results concerning plasma biomarkers 
are consistent with the rare pre-existing results on the topic. Nevertheless, the discrepancies between 
data in vitro, in animals and in humans are not easily explained and will require additional investigations.
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Aims: To characterize patients with Alzheimer’s Disease (AD) versus matched controls in Israel, at 
diagnosis, 10 years prior and 2 years post-AD diagnosis. 
Methods: This longitudinal, patient-level, retrospective cohort study using the Maccabi healthcare 
services (MHS) database included adult patients diagnosed with AD, as per the ICD-9 code 331.0 or 
corresponding MHS internal codes. Date of first AD diagnosis was defined as the Index date (ID). 
Patients were included if they had at least 10 years prior ID and at least 2 years post ID (apart from 
death) of continuous MHS enrollment. MHS members without AD diagnosis were matched to patients 
with AD by age and sex. The ID was required to occur during 01-01-2010 to 31-12-2019.Comparison 
between groups was performed using standardized mean difference [SMD]. Risk of morality was 
assessed using COX proportional hazard model adjusted to baseline characteristics. 
Results: 44,128 subjects (22,064 AD and 22,064 matched non-AD) were included in the analysis. Mean 
age at ID was 80.02 (SD 8.4) years and 57.6% were female. At ID, patients with AD were more likely to 
have mild cognitive impairment, cerebrovascular-disease, type 2 diabetes, depression and/or anxiety, 
recurrent seizures, falls, psychosis, post-traumatic brain degeneration and other neurological conditions. 
Patients with AD had a 1.76-fold increased risk of mortality compared to those without. The most common 
dementia-related diagnoses other than AD prior and post-ID were vascular dementia and dementia due to 
medical condition. 
Conclusions: A higher proportion of AD patients were diagnosed with prior neurological conditions and 
type 2 diabetes compared to non-AD controls. Patients with AD had an increased risk for death 
throughout follow-up. Comorbidities should be considered when providing care for patients
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Aims: We presume that this includes cases in which Alzheimer disease or other dementias are frequently 
associated with cause of death, or in which Alzheimer disease or other dementias should be the cause of 
death.This study examined death certificates and medical records in psychiatric hospitals in Japan to 
clarify instances where the cause of death could have been Alzheimer disease or other dementias. 
Methods: We examined death certificates from three psychiatric hospitals in Japan from 2010 to 2020 for 
cases in which senility, pneumonia, aspiration pneumonia, multiple organ failure, urinary tract infection, 
and heart failure were listed as disease or condition directly leading to death, and investigated whether 
dementia was diagnosed or whether the patient might have had dementia in those cases. We further 
examined the medical records of each of these cases to determine whether dementia played a significant 
part in their cause of death. 
Results: Of the 496 total deaths, 124 patients (75 pneumonia, 17 aspiration pneumonia, 13 heart failure, 
12 multi-organ failure, 4 senility, and 2 urinary tract infection) had dementia on the death certificate. All 
patients had such advanced dementia that they had to be admitted to a psychiatric hospital. Despite 
being admitted to a psychiatric hospital, 35 patients had no psychiatric diagnosis listed on their death 
certificates. However, in their medical records, they had been diagnosed with dementia or were thought to 
have dementia. 
Conclusions: In about one-third of the patients who died in psychiatric hospitals, the cause of death was 
related to dementia. The study suggested that dementia may in fact be the leading cause of death, with a 
potentially high number of cases in which dementia should be the cause of death in Japan.
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Aims: Alzheimer’s disease pathology is characterized by amyloid beta (Abeta) plaques and dysfunctional 
autophagy as seen by an accumulation of autophagic vacuoles in patient brains. Abeta is generated by 
sequential proteolytic cleavage of amyloid precursor protein (APP) and the site of intracellular APP 
processing is highly debated and may include autophagosomes. 
Methods: Here we investigated the involvement of autophagy in APP intracellular trafficking and 
processing by applying the retention using selective hooks (RUSH) system. Thereby we could follow the 
transport of fluorescently labeled mCherry-APP-EGFP in a systematic way starting from the endoplasmic 
reticulum. Autophagy-deficient, ATG9 knockout HeLa cells stably expressing the RUSH mCherry-APP-
EGFP system were investigated by live-cell imaging, immunofluorescence, and Western blot. 
Results: We found that mCherry-APP-EGFP passed through the Golgi faster in ATG9 knockout cells 
potentially due to a fragmented Golgi. ATG9 depletion further resulted in an intracellular relocation of 
mCherry-APP-EGFP away from early endosomes and towards the plasma membrane. Eventually, the 
intracellular re-routing of mCherry-APP-EGFP resulted in an increased amount of secreted mCherry-
soluble APP and intracellular C-terminal fragment-EGFP. 
Conclusions: These findings contribute to the understanding of the role of autophagy in APP metabolism 
and could potentially have implications for new therapeutic approaches for AD.
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Aims: We previously reported that membrane-tethered APP intracellular domain (mAICD) interacts with 
GalphaS and activates adenylate cyclase. We established that mAICD expression in the brain since birth 
rescued cognitive impairment observed in 5XFAD, an effect that required mAICD interaction with 
GalphaS protein. Here, we explored if mAICD expression in adult mouse brains with advanced AD 
conditions is sufficient to preserve spatial memory and sleep, underlying AD pathology, which can 
interfere with cognitive behavior. 
Methods: We expressed mAICD or mAICDmutAAA variant (lacking the GalphaS interacting site) in the 
brain of amyloidogenic 5XFAD and tauopathy PS19 mouse models using AAV brain delivery strategy. We 
injected the AAV plasmids in neonates, young and old adults, and performed sleep and cognitive 
behaviors 3-6 months later. 
Results: We observed that 5XFAD mice sleep less than non-transgenic (NTg) littermates. mAICD 
expression since birth in 5XFAD prevented sleep disturbance, an effect not seen in 5XFAD mice 
expressing mAICDmutAAA. NTg mice expressing mAICDmutAAA exhibit an overall reduction of sleep, 
which was correlated with cognitive impairment. Noteworthy, NTg mice expressing mAICD in the dentate 
gyrus since a young age exhibited cognitive impairment, an effect not seen in older cohorts. 5XFAD mice 
did not improve their cognitive behaviors when expressing mAICD in the dentate gyrus, whereas they 
showed less memory decline if injected in the CA3. We also found that expression of mAICDmutAAA in 
the suprachiasmatic nucleus markedly reduced contextual fear conditioning responses in PS19 and 
5XFAD mice. 
Conclusions: Our results suggest that altered APP-mediated cAMP/PKA downstream signaling could 
contribute to the sleep pattern discrepancy seen in AD mouse models, therefore impacting memory 
performance. mAICD overexpression in select brain areas at a given period during lifespan might affect 
cognition.
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Aims: In ongoing clinical trials, APP is being targeted by RNAi to reduce amyloid-beta levels to treat AD. 
However, not only does this reduce amyloid-beta but also full-length APP and its other fragments, such 
as CTF and sAPP. Thus, it is critical that we fully understand the functions of APP and its proteolytic 
products. In our previous study (Rice et al., 2019), we performed an unbiased proteomics screen for 
interactors of the APP ectodomain and found that the GABA B receptor and phosphoglycerate mutase 
family member 5 (PGAM5) were among the top candidates. Here, we aimed to investigate PGAM5, a 
mitochondrial phosphatase, as a candidate interactor of the APP ectodomain. 
Methods: In vitro binding assays were used to confirm binding of APP and PGAM5 and to determine the 
domains required for binding. Subcellular fractionation of HeLa cells were performed to determine the 
subcellular localization of these proteins. Proximity ligation assays were used to determine the subcellular 
location of this interaction in mouse primary cell cultures and brain slices. 
Results: The N-terminal region of PGAM5 interacts with the linker region of APP in vitro. PGAM5 is 
enriched in mitochondria and mitochondrial associated ER membranes (MAMs), full-length APP is 
enriched in MAMs, and APP CTF is enriched in mitochondria. APP and PGAM5 interact in primary 
neurons and astrocytes as well as brain slices, and this interaction likely occurs in MAMs. 
Conclusions: We demonstrate that endogenous APP interacts with PGAM5 in multiple cell types of the 
brain. Ongoing work is aimed at determining the effect of this interaction on mitochondrial dynamics in 
health and in AD. This will lead to a better understanding of the potential consequences of targeting APP 
for the treatment of AD.
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Aims: Alzheimer’s disease (AD) is a progressive neurodegenerative disorder characterized by a gradual 
decline in memory function and the presence of distinct pathological features, including amyloid-β 
plaques and Tau neurofibrillary tangles. While most AD cases are sporadic, a subset of cases is linked to 
specific mutations in genes such as APP, PSEN1, and PSEN2, which lead to early-onset AD. More 
recently, genetic variations in the SORL1 gene, which encodes the SORLA protein, have also been 
associated with the development of AD, suggesting that SORL1 may be considered the fourth AD 
causative gene. We aimed to investigate the mechanisms underlying the development of AD-related 
pathology caused by pathogenic SORL1 mutations. 
Methods: We used CRISPR/Cas9 technology to introduce several pathogenic SORL1 mutations into 
induced pluripotent stem cells and employed advanced in vitro models to produce 2D inducible neurons 
and 3D neural organoids. SORLA was investigated by WB, and endosome morphology, and APP 
accumulation were investigated using confocal microscopy and the Proximity ligation assay. 
Results: We successfully adapted advanced 2D and 3D in vitro models and introduced mutations in 
the SORL1 gene to investigate the molecular consequences of pathological SORLA in AD development. 
As controls, we utilized wild-type and complete SORL1 knock-out cells. Using these novel disease 
models, we observed how decreased maturation and the total SORLA protein level was unifying feature 
of all tested pathogenic variants. A concomitant decrease in mutant SORLA shedding was observed. 
Notably, we identified the presence of enlarged endosomes with increased accumulation of APP, a major 
pathological marker in these cell models. 
Conclusions: We have successfully validated the utility of stem-cell in vitro models for SORLA research, 
paving the way for more in-depth investigations into the molecular pathways underlying SORLA-
associated AD development.
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Aims: Autoantibody clearance of oligomeric islet amyloid polypeptide (IAPPo) is crucial as increased 
plasma levels of IAPPo can induce microvascular alterations and amyloid beta depositions in the brain. 
The clearance is dependent on the exposure and specificity of epitopes, where epitopes in the N-terminal, 
but not C-terminal, are exposed when the peptide oligomerizes. Previously, we have showed that 
individuals carrying the APOE4 demonstrate reduced amounts of IgA (but not IgG or IgM) against IAPPo, 
suggesting a specific impediment in IgA clearance of IAPPo in these individuals. Currently, we aim to 
investigate if this Ig- and APOE isotype-dependent impact can be explained by differences in epitope 
recognition. 
Methods: The plates were coated with six IAPP peptides (P) representing the following fragments of the 
IAPP (1-37) sequence: P1 (1-15), P2 (6-20), P3 (11-25), P4 (16-30), P5 (21-35), P6 (26-37). Thereafter, 
plasma from non-demented controls (NCs) carrying APOE33 (n=6) and AD patients 
carrying APOE33 (n=6) and APOE44 (n=6) was applied, followed by an incubation with either anti-IgA or 
anti-IgG secondary antibodies. 
Results: While IgG in plasma from all individuals bound solely to P6, IgA bound to all six peptides, but 
with an increasing binding towards the C-terminal (P1<P2<P3<P4<P5<P6). Levels of IgA against P1 and 
P2 in AD with APOE44 were lower (p=0.0887) and significantly lower, respectively, than the levels in NC 
with APOE33. 
Conclusions: Our data indicate an Ig isotype-dependent binding to IAPP epitopes and that some IgA-
specific epitopes are still exposed when IAPP oligomerizes. However, the binding to these exposed 
epitopes is decreased in APOE44 carriers. We, therefore, speculate that the reduction in IAPPo-IgA 
levels seen in our previous studies is due to IgA-IAPP epitope specificity which is affected by 
oligomerization and APOE isotype.
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Aims: Several large-scale genetic studies have identified a common haplotype of the aging 
factor klotho that modifies disease risk specifically in APOE4 carriers. In humans, klotho harbors two 
common missense variants (rs9536314, p.F352V; rs9527025, p.C370S) that define the klotho V/S (KL-
V/S) haplotype, which is protective against LOAD in APOE4 carriers, and the klotho F/C (KL-F/C) 
haplotype, which is not. We sought to understand this genetic interaction using novel mouse models. 
Methods: We replaced the native mouse haplotype with protective KL-V/S and common KL-F/C 
haplotypes. To validate the effects of these klotho haplotypes, soluble klotho serum levels of young mice 
were compared using ELISA. We also measured klotho in amyloidogenic AppSAA mutant mice. 
Transcriptomic analysis on brain hemispheres was performed at 4 and 12 months of age. 
Results: Secreted klotho was decreased in KL-F/C mice harboring the novel mouse risk haplotype when 
compared to B6 controls and KL-V/S mice. In contrast, KL-V/S mice showed no significant differences in 
soluble klotho serum levels when compared to B6 controls. Secreted klotho levels in KL-V/S mice were 
significantly elevated when compared to the AppSAA mice, whereas KL-F/C mice showed similar levels to 
the aged AppSAA model. Transcriptomic analysis revealed significant differential gene expression between 
the homozygous klotho genotypes, particularly in genes involved in metabolic pathways and in genes 
associated with AD. 
Conclusions: Taken together, these data suggest the native mouse klotho allele acts similarly to the 
protective KL-V/S haplotype, while the KL-F/C haplotype leads to lower secreted klotho and potentially 
greater disease risk. These models are therefore suitable to elucidate how klotho variants protect from 
LOAD pathologies and will enable detailed studies of how this protection is specific to the APOE4 
genotype.
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Aims: Alzheimer's disease (AD) is influenced by both genetics and environmental factors. Among genetic 
risk factors, ApoE4 allele is the most significant predictor of AD. Additionally, midlife obesity is known to 
increase the risk of AD. This study aims to investigate the interplay between a high-fat diet (HFD)-induced 
obesity and the ApoE4 isoform in the brain. 
Methods: We utilized human ApoE3 knock-in, ApoE knockout (KO), and ApoE4 knock-in mice to 
distinguish the effects specific to the ApoE isoform from those specific to ApoE itself. These mice were 
either fed a HFD or a normal regular diet (ND) for six months, starting at three months of age. We 
conducted behavioral tests, magnetic resonance imaging (MRI) with diffusion tensor imaging (DTI), and 
tissue analysis to assess the impact of chronic HFD on the brain, depending on the ApoE isoform. 
Results: Weight gain due to HFD was observed in all ApoE genotype groups. However, HFD led to an 
increase in glycated hemoglobin levels only in ApoE4 mice, not in ApoE3 and KO mice. Nest-building 
performance declined in ApoE4 and KO mice on HFD. DTI-MRI revealed disrupted neural integrity in 
response to HFD, primarily in ApoE4 knock-in mice. Western blot analysis showed consistently lower 
levels of lipidation and apoE protein in the cortex of ApoE4 mice compared to ApoE3 mice, regardless of 
HFD intake. Furthermore, synaptic and inflammatory markers exhibited apoE isoform-specific differences, 
not HFD-dependent changes. In different to these, the examination of axon skeletal proteins revealed a 
HFD-specific change: reduced levels in ApoE4 mice in response to HFD. 
Conclusions: It provides the evidence that HFD feeding has differential effects on the mouse brain 
depending on the ApoE isoform, particularly increasing white matter pathology in ApoE4 mice.
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Aims: Apolipoprotein E (APOE) is a gene involved in cholesterol transport and has a well-known link to 
Alzheimer’s Disease (AD). An individual's composition of APOE alleles (e.g., epsilon(E)2, E3, E4) is 
related to AD risk; inheriting two APOE E4 alleles increases risk of AD compared to individuals containing 
just one E4 allele. Conversely, two APOE E2 alleles reduces risk of developing AD. Understanding the 
functional role of APOE allele combinations may identify new methods for prevention or delay of AD. In 
this study, we investigated phenotypes of common APOE allele combinations in GABAergic neurons 
derived from human induced pluripotent stem cells (iPSCs) and cultured in either 2D or advanced multi-
cell 3D neurospheres. 
Methods: A human iPSC donor with APOE 3/3 (wild-type) was engineered to create isogenic APOE 
E2/2, E3/4, and E4/4 iPSCs. iPSCs were differentiated into GABAergic neurons (iCell GABANeurons) at 
scale and across multiple lots. We monitored the effect of APOE allele combinations on neurite outgrowth 
and alpha-synuclein production. iCell GABANeurons were cultured with other iPSC-derived brain cells 
(i.e., glutamatergic neurons, astrocytes) to generate 3D neurospheres. Using a high-throughput calcium 
oscillation assay, baseline activity was measured in APOE allele AD-based neurospheres. Neurosphere 
cultures were subsequently screened with neuromodulatory and AD-relevant compounds. 
Results: Neurospheres containing APOE allele GABANeurons yielded unique functional differences 
using the calcium oscillation assay. APOE E4/4 GABANeurons displayed the strongest deviation 
compared to control APOE E3/3 neurons. Preliminary data showed memantine treatment returned 
APOE4/4 neuron calcium oscillations back to control cultures. 
Conclusions: Human iPSC-derived neurons composed of AD-relevant APOE allele combinations 
present phenotype differences in culture and can be a useful model for identifying mechanism of AD 
pathogenesis and potential targets for therapeutic treatments.
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Aims: OBJECTIVES: Apolipoprotein E4 is the strongest genetic risk factor for late-onset Alzheimer’s 
disease(AD), leading to an 3-12x increase dependent on copy number, and significant decrease in age of 
onset. APOE is implicated to play central roles in multiple pathways such as neuroinflammation, lipid 
metabolism and vascular health. E4 has also been identified as an independent risk factor for Type-2 
diabetes and cardiovascular disease. Here, we aimed to identify how differences in copy number and 
genetic context may interact to elevate risk for AD. 
Methods: METHODS: We performed a comprehensive analysis of neurovascular coupling in aging in 
APOE3/3, APOE4/4 and APOE3/4 animals. PET/MRI measures of 64Cu-PTSM, blood-flow and 18F-FDG, 
glucose uptake were utilized. Furthermore, we introduced APOE4 into genetically diverse mouse strains 
that had previously been shown to be resilient or susceptible to amyloid-induced neuronal loss. 
Neuropathology and brain transcriptomics were performed across multiple strains. 
Results: RESULTS: PET/MRI data collected across 27 brain regions was analyzed per tracer as well as 
combined into a novel measure of neurovascular metabolic uncoupling. Age, sex and APOE genotype 
directly contributed to significant disruptions in blood-flow and metabolism, with APOE3/4 exhibiting earlier 
and more severe Type II uncoupling. In genetically diverse strains carrying APOE4/4, the PWK 
background showed the greatest transcriptomic change and impact to neuronal health despite previously 
being shown to be resistant to age-related synaptic loss and resilient to amyloid-induced neuronal loss. 
Conclusions: CONCLUSIONS: Overall, these combined data highlight new ways to identify early 
metabolic changes in novel mouse models of APOE, as well as the importance of assessing risk alleles 
for AD in a variety of genetic contexts. These approaches hold great promise for identification and 
development of novel therapeutic targets.
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Aims: Of the genetic risk factors identified, the 34 kDa protein, apolipoprotein (Apo) E4, is of significant 
importance as APOE4 carriers account for 65-80% of all AD cases. Although ApoE4 plays a normal role 
in lipoprotein transport, how it contributes to AD pathogenesis is currently unknown. The overall objective 
of this project is to determine the potential deleterious effects of an endogenously generated 151 amino-
terminal fragment of ApoE4 (nApoE41-151) Zebrafish. 
Methods: We propose to generate a new zebrafish strain that expresses nApoE41-151 to determine 
whether low-level chronic expression leads to developmental and behavioral impairments. By employing 
a Tol2 transposase method, we have generated a permanent transgenic zebrafish line that can now be 
bred indefinitely to allow for the study of deleterious effects from embryos into adulthood. Using such a 
model, we hypothesize that the nApoE41-151 fragment will demonstrate significant developmental 
abnormalities, motor dysfunction, and memory impairments that will further support a novel role of this 
fragment in the etiology associated with AD. 
Results: •Confocal microscopy showed strong immunofluorescent labeling of the nApoE41-151 within the 
CNS of mutant zebrafish •T-maze behavioral studies indicated both color preference and enriched 
environment of wild-type zebrafish as compared to nApoE41-151 fish. •nApoE41-151 zebrafish show a 
significant decrease in survivorship as compared to wild-type fish 
Conclusions: Although it is well established that inheritance of the APOE4 allele increases the risk of AD 
the mechanism of how this protein contributes to AD pathogenesis remains unknown. Our findings in 
nApoE41-151 mutant zebrafish provide proof-of-concept in vivo, that this amino-terminal fragment induces 
toxicity and behavior deficits. These data provide further support for the novel role of this important risk 
factor in the etiology associated with AD.
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Aims: Aim: CHIP has a role in the ubiquitin-proteasome system to maintain cellular proteostasis in stress 
conditions. VGF is a neuronal precursor protein whose peptide-derivatives have various roles in the 
neuronal cells including energy homeostasis and synaptic plasticity. The transcriptional coactivator YAP1, 
a known CHIP substrate, that has a role in the regulation cell proliferation, tissue homeostasis and stem 
cell maintenance, was investigated as a potential link between CHIP and VGF which is 10X higher in 
CHIP KO neuroblastoma cells (our unpublished data). 
Methods: Method: (1) Previously, CRISPR-Cas9 method was used to create CHIP KO neuroblastoma 
cell line. Then proteomic data of CHIP KO and WT neuroblastoma cells was obtained by SWATH-MS. 
VGF data was validated by immunoblot and IF. (2) YAP1 level and localization were assessed in both cell 
group. (3) RNAi method was used for YAP1 silencing, then analysis was done via immunoblot and IF. (4) 
Additionally, pathway analysis of upregulated and downregulated hits of the proteomics data plus YAP1 
was applied. 
Results: Result: (1) Based on proteomic data, CHIP KO neuroblastoma cells have 10X more VGF protein 
level than isogenic WT cells, validation was done by immunoblot and IF. (2) YAP1 expression and 
nuclear localization are higher in CHIP KO neuroblastoma cells. (3) YAP1 manipulation showed impact 
on the VGF expression in CHIP KO neuroblastoma cells. (4) Pathway analysis of proteomics hits plus 
YAP1 showed both VGF and YAP take role in organismal development pathways and stress response. 
Conclusions: Conclusion: CHIP modified Hippo element YAP1 potentially can have role in VGF 
regulation. As VGF is an Alzheimer’s disease biomarker, discovering new elements of its regulation 
mechanisms could support efforts to find new targets for the development of disease modifying drugs.”
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Aims: Presenilins (PSEN) 1 and 2 act as the catalytic core of γ-secretase, playing a pivotal role in the 
onset and progression of Alzheimer’s disease (AD). We previously demonstrated that, opposed to the 
broad localization of PSEN1/γ-secretase at the cell surface and in endosomes, PSEN2 is restricted to late 
endosomes/lysosomes (LE/Lys). Interestingly, the endolysosomal system has been recognized a central 
vulnerable mechanism in AD for decades, owing to its early defects and functionally related genetic risk 
variants. This project aims to unravel whether the homologue-specific subcellular localization reflects 
PSEN1- and PSEN2-specific functions in organellar homeostasis. 
Methods: We generated cell lines expressing either GFP- or APEX2-tagged versions of PSEN with the 
aim to identify specific interactors hinting at functional roles in distinct organelles. This allowed us to 
combine two orthogonal interactomics methods, i.e. affinity purification with the GFP-tag and proximity-
dependent biotinylation with the APEX2-tag. Identified hits were prioritized based on their functional 
relevance to organellar homeostasis and next validated for their interaction using biochemical approaches 
and super-resolution imaging. 
Results: Although some common interactors were identified, we found the PSEN1 interactome being 
more enriched for cell surface localized proteins whereas PSEN2/γ-secretase interactors related more to 
endolysosomal functions, including lysosomal transport/motility and nutrient sensing. Using super-
resolution imaging and functional assays, we confirmed that PSEN2 participates in lysosomal positioning 
in response to e.g. nutrient availability, with its deficiency impairing these two intrinsically connected 
molecular pathways. 
Conclusions: Our observations specifically link PSEN2/γ-secretase to endolysosomal functioning, 
providing new starting points for a better understanding on the etiology of endolysosomal dysfunctions 
which appear at early, preclinical stages of AD.
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Aims: Alzheimer's disease (AD) is a complex, multifactorial pathology with high heterogeneity in 
biological alterations. Our understanding of cellular and molecular mechanisms from disease risk variants 
to various phenotypes is still limited. Therefore, it is required to integrate the information from multiple 
data modalities for thorough exploration of endophenotype networks, biological interactions related to 
disease and thus accelerate our understanding of heterogeneity in Alzheimer’s disease. 
Methods: We performed multi-level omics in a cohort of mouse models expressing humanized Abeta and 
two genetic risk factors (APOE4 and Trem2*R47H), termed as LOAD2, and mice harboring additional risk 
variants Abca7*A1527G and Mthfr*677C>T on to LOAD2 background at multiple ages for both sexes. 
Data from multiple omics platforms were integrated in an unbiased fashion, considering interaction 
between modalities using bioinformatics approaches. We also systematically aligned multimodal mouse 
data to relevant human studies cohort. 
Results: Multi-omics integration identified major components of heterogeneity explaining the variance 
within the cohort and differentially associated with age, sex, and genotype. Enrichment analysis of genes 
and protein associated with these components were significantly enriched for multiple AD-related 
processes. Multi-omics profiling showed expression changes that are similar to those observed in human 
AD. In addition, we observed weak correspondence between change in protein and RNA expression in 
mouse models compared to controls, similar to recent results from the ROSMAP cohort, which reported 
weak correlation between protein and RNA expression. 
Conclusions: We identified axes of variation within a cohort of LOAD mouse models using integrative 
multi-omics approach. Our analysis revealed interaction between distinct multi-omics molecular 
signatures associated with Alzheimer's disease. This study highlighted that assembling multi-omics 
measurements reveal interrelated pathway alterations in AD and the ability to identify biomarkers 
combinations that may inform clinical practice.
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Aims: Determine neuropathological correlates of ante-mortem plasma proteins in demented patients. 
Methods: Plasma levels of ~2000 proteins from Centro Alzheimer-Fundación Reina Sofía ante-mortem 
samples (N=133) were quantified using Olink®Explore 3072 and passed the quality control. Patients were 
all demented (Alzheimer’s disease [AD], N=103; vascular dementia, N=14; dementia with Lewy bodies, 
N=12; frontotemporal dementia, N=2; hippocampal sclerosis, N=1; tauopathy, N=1), had an average 
disease duration of 12 years, and were classified into the different AD neuropathologic change (ADNC) 
scores. Association between brain weight and plasma protein levels was evaluated using a linear model 
adjusted for age and sex, and correlation between brain weight and plasma protein levels in each ADNC 
score using correlational clustering. Protein–protein association networks were identified using STRING 
database. 
Results: Linear regression analysis identified 290 proteins significantly associated with brain weight 
(corrected p-value, q<0.05). Next, correlation between significant protein levels with brain weight in each 
ADNC score group was calculated. Clustering of these correlation profiles showed that ADNC scores 1 
(low-AD probability) and 3 (high-AD probability) were clustered together. To understand the similarity, 
proteins were classified considering the direction of their correlation coefficient in each ADNC score 
group. Group of 130 proteins was the only one where the direction of the relationship in ADNC score 2 
was different from the others, it was selected for gene ontology enrichment analysis. Protein-protein 
network analysis revealed the top associated biological processes, including ESCRT-III complex 
disassembly (q=2.3x10-3), and extracellular matrix assembly regulation (q=0.02). 
Conclusions: Mixed forms of AD (ADNC score 2) may exhibit a different proteomic profile compared to 
non-AD dementias (ADNC score 1) and the purer forms of AD (ADNC score 3) that could be related to 
changes in biological processes involving the extracellular matrix.
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Aims: Pathological hallmarks of Parkinson's Disease (PD) are degeneration of dopaminergic neurons 
(DANs) in the substantia nigra (SN) and intraneuronal α-Synuclein inclusions known as Lewy bodies. 
DANs can be categorized into distinct subpopulations based on location, physiological functions and 
expression profiles. Over 60% of nigral DANs express Aldehyde Hydrogenase 1A1 (ALDH1A1). This 
subpopulation has been identified as selectively vulnerable in post-mortem PD tissue and is over-
represented in pathways underpinning vulnerability in PD models. Other findings suggest more complex 
mechanisms of vulnerability that, during pathological processes, may include changes in neuronal 
phenotypic and expression profiles. In this study, distribution and transcriptome of midbrain ALDH1A1+ 
and ALDH1A1- DANs were elucidated in an animal model of α-Synuclein pathology. 
Methods: Mice received intra-nigral injections of AAV-expressing human-α-Synuclein (SNCA) or GFP. 
Brain slices were collected 3- and 8-weeks post-injection. Neuroanatomical regions were delineated and 
DAN subtypes were identified using immunofluorescence. Spatially-resolved transcriptomics was 
performed on midbrain ALDH1A1+ and ALDH1A1- DANs using NanoString’s GeoMx Digital Spatial 
Profiler. Bioinformatics [e.g., clustering, differential expression, enrichment analyses] was performed in R. 
Results: Increased midbrain SNCA expression was accompanied by diffuse α-Synuclein pathology at 
both timepoints. Significant DAN loss was observed in the SN at 8 weeks but not in the ventral tegmental 
area (VTA). Cell counting did not detect overt differences in vulnerability between ALDH1A1+ and 
ALDH1A1- neurons. Differential expression analysis identified distinct transcriptomic signatures of 
ALDH1A1+/- subtypes at early and late timepoints and indicated that α-Synuclein pathology may reduce 
transcriptional differences over time. Enrichment analysis identified critical pathways associated with each 
subtype [e.g., synaptic transmission, calcium transport], underscoring the functional impact of α-Synuclein 
pathology. 
Conclusions: Development of α-Synuclein pathology significantly affects expression profiles of midbrain 
dopaminergic subpopulations, likely bearing important functional consequences.
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Aims: Several molecular processes, such as posttranslational modifications (PTMs), contribute to the 
formation of the Alzheimer’s disease (AD) hallmarks amyloid-beta (Aβ) plaques and tau neurofibrillary 
tangles. The aim of this explorative proteomic study was to identify novel peptides, including PTMs, in 
cerebrospinal fluid (CSF) associated with AD pathologies throughout the disease continuum. 
Methods: We performed a cross-sectional TMT proteomic study of CSF samples from the Translational 
Biomarkers in Aging and Dementia (TRIAD) cohort (young adults (n=22), cognitively unimpaired (n=54), 
cognitively impaired (n=45), AD (n=19)); a cohort covering the AD continuum, highly profiled by clinical 
assessment, Aβ and tau positron emission tomography (PET), and fluid biomarkers. Exploiting the 
unbiased nature of MS-based proteomics, we performed all analyses on the peptide level. To determine 
pathology-associated peptides, we built linear regression models, performed correlation analyses, and 
assessed peptide abundances across the disease continuum. 
Results: Preliminary results show a strong association between Aβ PET and, among others, peptides 
mapping to the following proteins: CORT (βstd=-0.52; p<0.001), SMOC1 (βstd=0.48; p<0.01), C3 (βstd=-
0.33; p<0.01), and AQP4 (βstd=0.51; p<0.01), many of which have been shown to co-localize with Aβ 
plaques. In addition, we determined peptides stemming from the following proteins to be strongly related 
to tau pathology: 14-3-3 proteins YWHAZ (βstd=0.53; p<0.001), and YWHAE (βstd=0.51; p<0.001), as well 
as MDH1 (βstd=0.47; p<0.001), and OTUB1 (βstd=1.30; p<0.01). The 14-3-3 proteins displayed a stepwise 
increase in abundance across the AD continuum. Future analyses will elucidate disease associated 
PTMs and cleavage sites of the identified peptides. 
Conclusions: Leveraging MS-based proteomics, we identified several peptides strongly associated with 
Aβ and tau pathology. Furthermore, we discovered diverging abundance patterns of these markers 
across the AD continuum, identifying both early- and late-stage CSF biomarker candidates.



 
Shift 2 - 0378 

COMPUTATIONAL ANALYSIS OF SNRNA-SEQ DATA OF TBK1E696K MICE TO DISCOVER THE 
AGE-GENOTYPE IMPACT ON THE PROGRESSION OF AMYOTROPHIC LATERAL SCLEROSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A06.E. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: METABOLOMICS, TRANSCRIPTOMICS, LIPIDOMICS, PROTEOMICS 

Babak Loghmani1, Volker Ast2, David Brenner1,2, Rüstem Yilmaz1, Angelika Duda3, Rosanna 
Parlato1, Jochen Weishaupt1 
1Medical Faculty Mannheim, University Clinic Mannheim, Division Of Neurodegeneration, Mannheim, 
Germany, 2Ulm University Medical Faculty, Neurology, Ulm, Germany, 3University Medicine Mannheim, 
Clinical Chemistry, Mannheim, Germany 

Aims: Mutations in the pleiotropic TANK1-binding kinase 1 (TBK1) are responsible for the onset of 
Amyotrophic Lateral Sclerosis (ALS), a lethal neurodegenerative disease. Specifically, the missense 
mutation p.E696K distinctly disrupts the TBK1 protein's interaction with the autophagy adaptor optineurin. 
We developed knock-in mice, referred to as Tbk1E696K, which carry the p.E696K mutation. This mutation 
results in a hindrance of the autophagic process. In this study, we conducted a comprehensive 
computational analysis in two dimensions, namely age and genotype, using single-nuclei RNA 
sequencing, to understand the individual and combinatorial (age-associated) effect of the p.E696K 
homozygous mutation in the mouse spinal cord, mostly affected in ALS. 
Methods: We compared the single-nuclei transcriptomics of wild-type and Tbk1E696K knock-in mice in the 
spinal cord. The data were analysed at two levels: 1) single-nuclei and 2) pseudo-bulk. Moreover, multiple 
pathway analysis algorithms based on various databases were applied to identify the impact of the 
p.E696K mutation in specific cell-types at different ages (6 and 19 months), also corresponding to 
different disease stages. 
Results: We found that age has a greater impact on the gene expression profile compared to genotype, 
and the effects caused by genotype (namely, by the p.E696K mutation), to some extent mimic the aging 
process. This finding is reflected for example by the number and the identity of differentially expressed 
genes, the dysregulated pathways, and cell type-specific dysregulated genes (e.g. in microglia) 
Conclusions: The results suggested that the progression of TBK1-ALS has similarities with preponed or 
accelerated aging at the gene expression level, even at the early presymptomatic stages (6 months). 
Moreover, changes in cell-subtype identity can be used to dissect the hallmarks of the disease based on 
differentially expressed genes.
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Aims: We performed gene set enrichment analysis (GSEA) on the Accelerating Medicine Project-
Alzheimer’s Disease (AMP-AD) transcriptomic and proteomic datasets within the Target Enablement to 
Accelerate Therapy Development for AD (TREAT-AD) bioinformatics pipeline. The enrichment is mapped 
onto the 19 biological domains and the subordinate subdomains to show disease specific process 
involvement in AD across parallel datasets. 
Methods: The TREAT-AD informatics pipeline ingests large datasets and scores them based upon 
genetic, transcriptomic and proteomic AD risk association. The scored genes are aligned with their gene 
ontology terms. The biological domains describe 19 core areas of endophenotypic investigation in AD 
based upon systematic alignment of GO terms defining each domain. In order to more accurately and 
specifically identify disease processes within each biological domain, we developed risk-associated 
subdomains for each biological domain. The AMP-AD transcriptomic and proteomic data was aligned to 
both the biological domains and subdomains, with preliminary characterization of cell-type specificity 
mapping. 
Results: The biological domain and subdomain enrichment across datasets demonstrated unique 
signatures of disease process. We were able to stratify previously observed signal in core down-regulated 
processes (Synapse and Mitochondria) and up-regulated processes (Immune Response, Structural 
Stabilization, and Lipid Metabolism) to more specific areas such as electron transport chain function and 
mitochondrial transport within the Mitochondria biological domain, core synaptic signaling and processing 
pathways in Synapse, and activation of innate immune response and adaptive immune response in the 
immune response biological domain. 
Conclusions: The biological domain and subdomain mapping of AD-risk associated process may 
facilitate an open-source, open-science shareable resource for comparison of large datasets integrated 
into specific biological areas for identification of future therapeutic targets and hypotheses.
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Aims: We investigated the relationship between cerebrospinal fluid (CSF) proteome in Alzheimer’s 
disease (AD) with clinical and biomarker-assisted diagnosis. 
Methods: CSF was collected in 250 individuals of non-Hispanic white, African Americans, and Caribbean 
Hispanic individuals from Dominican Republic and New York City. CSF biomarkers of AD were measured 
including P-tau181, Aβ40, Aβ42, total-tau, neurofilament light chain (NfL) and glial fibrillary acidic protein 
(GFAP). CSF was depleted of abundant proteins followed by precipitation, cysteine reduction/alkylation, 
and proteolytic cleavage by trypsin. Peptides were measured using a Q Exactive HF mass spectrometer 
(Thermo Scientific). Association of individual and co-abundant modules of proteins were tested with the 
clinical diagnosis of AD, as well as biologically defined AD pathological process based on CSF P-tau181 
and other biomarker levels. 
Results: We detected 22,778 peptides in 865 protein groups (with greater than or equal to 2 peptides per 
protein), yielding an overall data completeness value of 97%. CSF levels of phospholipase D3 (PLD3, 
p=1.52E-07) and osteopontin (OSTP, p=2.16E-06) were increased and ceruloplasmin (CERU, p=6.88E-
06) was decreased among individuals with high P-tau181 levels. These proteins were also associated 
with CSF Aβ42/Aβ40 ratio and total Tau levels but not with NfL. OSTP was also nominally associated with 
CSF levels of GFAP (p=4.6e-04). We did not identify any protein associations with clinical AD. Among 
proteins associated with P-tau181 levels, pathways related to axon development (p=1.39E-09), 
axonogenesis (p=5.31E-08) and regulation of axon regeneration (p=8.76E-06) were enriched. We are 
analyzing the CSF proteome in additional 250 participants for validation of identified proteins. 
Conclusions: Unbiased profiling of circulating CSF proteins identified key proteins associated with β-
amyloid and phosphorylated tau pathology. Biologically based diagnostic criteria may aid in the 
identification of unique pathogenic mechanisms.
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Aims: Objective: Emerging studies from lipidomic and genetic data have repeatedly identified lipid 
metabolism as a major driver of etiology and progression of Alzheimer’s disease. However, a system-
wide understanding of the consequences of lipid dysregulation has not yet been addressed. 
Methods: Using a candidate based genetic screen, we identified a network of genes involved in lipid 
metabolism which prevented synapse loss triggered by β-amyloid peptide (Aβ) suggesting coordination of 
lipid levels in response to Aβ challenge. We interrogated the disease associated changes in lipid 
metabolism from multiple data sets including the Religious Order Study, Memory Aging Project (ROS-
MAP) and the Alzheimer’s Disease Neuroimaging Initiative (ADNI). Finally, using Nuclear Magnetic 
Resonance (NMR), circular dichroism and novel lipid binding assays, we identified specific lipid binding 
activity of Aβ. 
Results: We found that deficits in acyl chain remodeling were able to model changes we found in 
lipidomic studies from human brain and endogenous nanoparticles (eNP) isolated from cerebral spinal 
fluid (CSF). Further, we found associations among characteristic clinical outcomes and fluid biomarkers 
with specific eNP identified by the Nightingale platform based on NMR detection of metabolites and 
apolipoproteins in ADNI. The composition of eNP is enriched in phospholipids containing polyunsaturated 
fatty acyl chains which we show bind Aβ directly and affect oxidation as well as aggregation of the peptide 
supporting a critical functional role. 
Conclusions: We have identified acyl chain remodeling as a driver of lipid dyshomeostasis in AD 
progression. Further, we report specific functional consequences of Aβ binding to phospholipids harboring 
polyunsaturated acyl chains. Our studies support the specificity, necessity and sufficiency of 
polyunsaturated lipids for driving Aβ eNP formation and function.
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Aims: Alzheimer disease (AD) is an heterogeneous and complex disease with different 
pathophysiological mechanisms involved, which could trigger in AD clinical subtypes. AD subtypes have 
been described according to atrophy patterns, CSF biomarkers, symptoms evolution. Regarding 
biochemical pathways, lipid metabolism plays an important role in AD, so the lipid levels have been 
evaluated as potential AD diagnosis biomarkers, and their levels could be studied to define AD subtypes. 
Therefore, the aim of this work is to describe AD subtypes according to the lipid profile in plasma samples 
from early AD patients and to evaluate the clinical significance of these subtypes. 
Methods: Untargeted plasma lipidomic analysis was carried out in early AD patients (n = 31) diagnosed 
by CSF biomarkers (amyloid β42, total Tau, phosphorylated Tau). Then, an unsupervised cluster analysis 
was carried out to define early AD subgroups according to plasma lipid levels. After that, the clinical 
significance of each lipid profile subgroup was studied analysing differences for clinical variables 
(cognitive status, CSF biomarkers, medication, comorbidities, age, gender). In addition, a progression 
substudy (n=14) was carried out analysing the evolution in cognitive status in each subgroup. 
Results: These AD patients were divided into 2 groups. Group 1 showed higher levels of plasma lipids 
and better cognitive status (neuropsychological tests RBANS.DM, CDR sum of boxes, and MMSE) than 
Group 2. However, not differences were found for other variables (age, gender, medication, 
comorbidities, cholesterol, triglycerides levels) between both groups. In addition, a substudy showed a 
trend to a slower decline along time in group 1. 
Conclusions: Plasma lipid levels could differentiate two early AD subgroups, which showed different 
cognitive status and a trend to differential progression. However further research with a large cohort is 
required.
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Aims: The growing scale of genetic studies has led to the identification of many genetic variants that 
contribute to risk for developing Alzheimer’s Disease and Related Dementias (ADRDs), but how these 
variants contribute to disease risk remains poorly understood. The iPSC Neurodegenerative Disease 
Initiative (iNDI) is the largest-ever induced pluripotent stem cell (iPSC) genome engineering project, 
modeling over 100 ADRD mutations in high-quality isogenic human iPSCs. iNDI will generate 
foundational iPSC tools and datasets to study fundamental mechanisms of ADRDs and identify new 
therapeutic targets. 
Methods: Phase 1: A parental iPSC line was selected based on growth characteristics, pluripotency, p53 
pathway integrity, genetic risk, genomic integrity, and differentiation potential. All mutant lines are 
generated by the Jackson Laboratory (JAX) by CRISPR editing in the parental iPSC line. Phase 2: We 
characterize the downstream effects of ADRD mutations on iPSC-derived neuron biology using multi-omic 
readouts. 
Results: To-date, iNDI has generated 107 cell lines modeling 37 ADRD-relevant mutations. 270 labs 
worldwide have requested iNDI lines, and 2 manuscripts utilizing iNDI cell lines have already been 
published. We recently completed pilot experiments demonstrating the iNDI phase 2 workflow, from highly 
paralleled iPSC thawing, culturing, expansion, and differentiation of a subset of iNDI mutant iPSC lines 
into cortical-like neurons. We now begin to explore multi-omic datasets of ADRD mutant iPSC-derived 
neurons to help understand proximate transcriptome and proteome phenotypes associated with ADRD 
mutations. We are now actively developing custom automated cell culture robotics for future large-scale 
experiments. 
Conclusions: iNDI is the largest-ever iPSC genome engineering project and has distributed isogenic 
ADRD-relevant mutant iPSCs to labs worldwide. The resultant iPSC tools and datasets will be 
foundational for the study of ADRDs, and all datasets generated will be freely available.
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Aims: Dysregulation of lipid homeostasis and the acyl chain remodeling pathway, along with depletion of 
specific lipid acyl species, are implicated in Alzheimer's Disease (AD) pathogenesis. We aimed to study 
the contribution of acyl chain remodeling pathways in the dysregulation of the lipidome over aging and in 
a mouse model of AD by integrating spatial lipidomic and coordinated spatial transcriptomic analyses. 
Methods: Serial brain slices from a mouse model of AD were analyzed for lipid content using imaging 
mass spectrometry and for gene expression using RNAscope, and spatial gene expression. Wild type 
mice and those overexpressing amyloid precursor protein with the Swedish mutation (APPsw) were 
analyzed during aging at, 6, 12 and 22 months. 
Results: We found regional changes in globus pallidus (GP) which showed an age-related increase in 
GFAP andACSL6 copy number. In the APPsw model, ACSL6 and GFAP copy number was elevated at 
12 months, with a slight reduction at 22 months. The neuronal protein, NeuN decreased over time, with a 
more pronounced effect in the APPsw. Microglia, Iba-1 exhibited increased expression at 12 months and 
decreased at 22 months in APPsw. Spatial transcriptomics revealed differences in gene expression 
related to lipid metabolism. Imaging mass spectrometry detected regional lipid content differences in the 
GP, consistent with deficits in acyl chain remodeling in the AD model. 
Conclusions: Dysregulation of lipid metabolism, including changes in the expression of enzymes 
involved in fatty acid metabolism such as ACSL6, has been linked to AD development. It is likely that 
astrogliosis in the GP area contributes to the observed lipid alterations detected through imaging mass 
spectrometry and spatial transcriptomics, revealing deficiencies in the Lands cycle acyl chain remodeling 
in lipid metabolism.
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Aims: Alzheimer’s disease is a complex progressive neurodegenerative disease, having major lifespan 
and societal implications in the context of the ageing worldwide population. Sporadic Alzheimer’s disease 
is highly heritable (~70%) and it has been shown that the majority of risk loci in AD are located within non-
coding regions and are likely to drive regulation of gene expression. Concurrently, differences in histone 
acetylation have been observed in the AD brain, likely secondary to genetic and non-genetic factors. 
There is a requirement to understand these processes in a cell-type specific manner. 
Methods: We undertook a large-scale study to delineate the promoter and enhancer landscape in 
Alzheimer’s disease (AD), using cell type enriched nuclei populations from post-mortem pre-frontal cortex 
(PFC). We investigated differentially acetylated regions as revealed by ChIPseq at (H3K27ac) within 
neurons, oligodendrocytes and microglia. We profiled differences in histone acetylation in AD compared 
to non-AD individuals, whilst controlling for potential biological and technical confounders and integrated 
profiles with genomic and chromatin conformation data. 
Results: Differentially acetylated regions were identified within oligodendrocytes (2131 hyper-acetylated 
and 1310 hypo-acetylated), neurons (121 hyper and 148 hypo acetylated), and microglia (1511 hyper and 
908 hypo acetylated) in AD cases versus control samples (EdgeR; q < 0.05). Functional investigation of 
the differentially acetylated regions via gene pathway analysis and motif analysis identifying putative 
transcription factors in AD demonstrated cell type specific roles in numerous disease pertinent processes 
including oxidative stress, immune response, excitotoxicity and circadian rhythm. 
Conclusions: We have demonstrated cell type specific histone acetylation differences in the AD PFC, 
which are particularly evident within microglia and oligodendrocytes, giving much needed insight into 
mechanisms of disease in a cell type specific manner. Our work highlights mechanisms which may reflect 
useful therapeutic targets.
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Aims: CpG-related single nucleotide polymorphisms (CGS) are special types of single nucleotide 
polymorphism (SNP) because they change the sequence of CpG dinucleotides, the targeted methylation 
sites. CGS might have special importance to Alzheimer’s disease (AD) since both genetic variants and 
epigenetic features contribute to AD pathogenesis. We studied the effects of CpG variants in AD among a 
cohort of Caribbean Hispanics. 
Methods: We annotated the CGS by checking the three base pairs flanking each SNP and derived the 
dosage of the CpG site-creating allele of multiple CGSs in each 1 Kb window across the genome. We 
conducted the genome-wide sliding window-based association analysis across 7,155 individuals, of which 
3,194 (44.6%) were diagnosed as clinical AD. We used generalized linear mixed models (GLMMs) 
implemented in GMMAT with adjustments for age, sex, population structure, genomic relation matrix, and 
genotyping batches. For those genome-wide significant windows (P<5.0x10-8), we conducted functional 
analyses using human brain DNA methylation and gene expression data in tissue from 116 Hispanic 
individuals. 
Results: There were three independent genome-wide significant regions, which were located 
at APOE (Score=75.1, P=7.26x10-26), ADAM20 (Score=55.2, P=4.06x10-8), between VRTN (Score=-
19.6, P=1.47x10-8) and SYNDIG1L (14q24) (Score=-37.7, P=2.25x10-9), and SPG7 (16q24.3) 
(Score=40.5, P=2.23x10-8). Significant mQTL signals at ADAM20 and SPG7 were associated with 
reduced mRNA expression levels (P<0.05). 
Conclusions: The CpG-related loci identified above in APOE, ADAM20, VRTN-
SYNDIGIL and SPG7 appear to act as functional hubs that could contribute to the effects of these genes 
in AD. APOE, ADAM20, and SPG7 have been previously associated with AD in other populations, thus 
further investigation of CpG-related sites is warranted.
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Aims: Due to their diverse functions, long non-coding RNAs (lncRNAs) are emerging as important 
regulators of neuronal plasticity and have recently been linked to the onset and progression of 
neurodegenerative diseases such as Alzheimer’s Disease. However, our knowledge about the role of 
tissue- and cell type-specific lncRNAs in the central nervous system is still limited. Therefore, the aim of 
this project was to identify astrocyte-specific lncRNAs in the human and mouse brain in the context of 
neurodegeneration and astrocyte reactivity and to characterize their function. 
Methods: Single-nucleus total RNA sequencing data from brains of two non-demented humans were 
generated. From there, astrocyte-enriched lncRNAs were identified and their regulation in activated 
astrocytes and cognitive diseases was evaluated. The most intriguing candidate, here named AstroLNC, 
was then further characterized regarding its role in astrocytes. 
Results: AstroLNC was found to be the most astrocyte-specific lncRNA in the human brain that has a 
mouse homologue. It was downregulated in reactive primary astrocytes and in Alzheimer’s Disease. The 
knockdown of AstroLNC led to the acquisition of a pro-apoptotic and pro-inflammatory phenotype. At the 
same time, important astrocytic functions such as the uptake of glutamate and release of lactate were 
reduced, leading to the impaired support of primary neurons. 
Conclusions: Astrocytes provide important metabolic support functions for neurons and can furthermore 
also tightly interact with synapses. The lncRNA AstroLNC is important for maintaining the expression 
levels of many synaptic genes and, at the same time, inhibiting the acquisition of a pro-apoptotic and pro-
inflammatory phenotype. The downregulation of AstroLNC in activated astrocytes and in Alzheimer’s 
Disease might contribute to disease progression and could be, due to its high cell-type specificity, an 
attractive drug target.
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Aims: Recent studies show that Alzheimer’s disease (AD) patients harbor specific methylation marks in 
the brain. The main goal of the present study was to characterize circulating cell-free DNA (cfDNA) as a 
novel source of AD-specific epigenetic biomarkers to aid non-invasive diagnosis of AD by liquid biopsy 
procedures. 
Methods: cfDNA was isolated from 2 mL plasma of 35 AD patients and 35 age- and gender-matched 
cognitively healthy controls by using QIAmp Circulating Nucleic Acid Kit (Qiagen) and bisulfited 
converted. Subsequently a genome-wide methylation analysis was executed using the Illumina Infinium® 
MethylationEPIC BeadChip microarray in the Illumina HiScan System (Illumina). Methylation data was 
fully preprocessed using the minfi package in R software. Differentially methylated regions (DMRs) 
between AD patients and controls were identified using linear regression models defined 
in limma package and limma p-values were fed in the comb-p function of the ENmix package. Bisulfite 
cloning sequencing was performed to validate methylation results obtained from the microarray. 
Results: cfDNA was readily isolated from AD patients and controls. Differential analysis revealed 17 
DMRs comparing AD APOE ε4 carriers and controls APOE ε4 non-carriers and 4 hypermethylated DMRs 
between AD APOE ε4 non-carriers and controls APOE ε4 non-carriers (Sidak-corrected p<0.05). 
Interestingly, several DMRs were annotated to AD-related genes. A DMR annotated to HKR1 gene was 
further validated and DNA methylation levels were shown to be strongly increased in AD patients 
compared to controls (82 ± 10% vs 17 ± 11%; p<0.001). 
Conclusions: These results suggest that liquid biopsy technique would provide access to AD-specific 
information in a non-invasive way. The availability of blood sampling makes the analysis of epigenetic 
alterations in cfDNA a promising source of biomarkers in AD during patients’ lifetime.
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Aims: 17β-Estradiol (E2) was previously demonstrated to have neurotherapeutic effects on animal 
models of Alzheimer’s disease (AD). However, the clinical trials on E2 replacement therapy for preventing 
AD onset yielded inconsistent results. Therefore, it is necessary to clarify the therapeutic effects of E2 on 
human cells. This study explored the therapeutic effects of E2 on the in vitro model from human iPSCs. 
Methods: A systematic review and meta-analysis using a random-effects model of the previously 
reported AD clinical trials was conducted to summarize the effects of E2 replacement therapy on AD 
prevention. Then, the iPSCs from the donors of the 2 healthy control lines, 2 familial AD lines (APP 
V717L and APP KM670/671NL), and 3 sporadic AD lines (APOE e3/e3, APOE e3/e4, and APOE e3/e3) 
were induced into neurons. In addition to the mono-culture model of the neurons, we examined the 
effects of E2 on the co-culture model of the iPSC-derived neurons and astrocytes. 
Results: The meta-analysis concluded that E2 replacement therapy reduced the risk of AD onset (OR, 
0.69; 95% confidence interval [CI], 0.53–0.91; I2 = 82%). Neural models from the AD iPSC lines 
demonstrated an elevation in secreted Aβ levels and astrogliosis-like phenotype compared to the control 
lines. E2 treatment to the neurons increased neuronal activity and promoted neurite complexity. 
Furthermore, E2 treatment to the co-culture model ameliorated the astrogliosis-like phenotype. However, 
contrary to the previous reports, E2 treatment did not alter the levels of Aβ secretion and pTau 
accumulation. 
Conclusions: E2 treatment to the human cellular model did not affect Aβ secretion and pTau 
accumulation, but promoted neuronal plasticity and mitigated the astrogliosis-like phenotype. This study 
demonstrated the molecular effects of E2 on neuronal plasticity and AD pathogenesis utilizing human 
iPSCs.
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Aims: Neuroscience increasingly uses iPSC-derived NPCs and aNSPCs for brain research, offering new 
perspectives but presenting developmental challenges. Our study aims to compare these cell types, 
clarifying their properties and applications to aid in selecting the right model for specialized neuroscience 
investigations. 
Methods: aNSPCs were sourced from epilepsy patients' ependymal layer near the hippocampus and 
postmortem SVZ samples. iPSCs were cultured, induced to form EBs, then underwent neural induction 
via dual SMAD inhibition. RNA sequencing was performed on various SNUH samples using the Illumina 
platform (TruSeq) 
Results: Bulk RNA sequencing revealed that samples within similar groups had nearly identical gene 
expression patterns, as depicted in an MDS plot. Notably, iNPC and aNSPC samples closely clustered, 
suggesting shared neurodevelopmental and functional attributes. However, differences exist. While both 
cell types show similar developmental potential, ICC analysis indicates that aNSPCs are more mature 
than iNPCs. This is evident from aNSPCs expressing CD133, PAX6, and NESTIN. In contrast, iNPCs 
also express SOX2, a neural stem cell marker. Neither cell type expressed common neuronal markers 
like OCT4, NANOG, MAP2, NeuN, GFAP, or OLIG2. 
Conclusions: Our study compares iPSC-derived neural progenitor cells (iNPCs) and adult human neural 
stem/progenitor cells (aNSPCs) using RNA sequencing and ICC experimentation. Results show shared 
neurodevelopmental attributes between these cell types, but also differences in maturity and 
developmental markers. This ongoing study plans to include additional iNPC samples for further analysis. 
The insights gained can potentially guide future research into therapeutic applications of these cells in 
neurodegenerative disease.
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Aims: Alzheimer’s disease (AD) is a progressive neurodegenerative disorder that lacks any kind of 
effective treatment options. A critical barrier to overcome right now is understanding disease 
pathogenesis to identify new neurotherapeutic opportunities. AD is canonically characterized by the 
buildup of amyloid plaques and tau tangles, which is thought to lead to neurodegeneration and 
progressive loss of cognitive function. Although there has been a concerted effort to investigate these 
pathological mechanisms, we still lack therapeutic success. Therefore, we aim to identify new targets 
through the primary cilium, which is a widely overlooked neuronal signaling hub that might offer insights 
into the pathophysiology of AD. 
Methods: To help investigate the etiology of neurodegeneration in AD, we conducted unbiased analysis 
of differentially expressed genes (DEGs) in postmortem brains from AD subjects, compared to age-
matched non-AD control subjects. Differentially expressed genes related to the primary cilia were further 
investigated in pre-symptomatic and post-symptomatic 5xFAD mice, an amyloid-driven mouse model of 
AD that carries five human mutations in the amyloid precursor protein and presenilin 1 genes. 
Results: This effort revealed a unexpectedly high number of DEGs that were related to the neuronal 
primary cilia, an organelle that has received very little attention in the field of AD. Gene ontology analysis 
revealed dysregulation of cilium biogenes and degredation. Notably, we found significant downregulation 
of that primary cilia specific adenylate cyclase 3 (AC3) in both 5xFAD mice and humans with AD. 
Conclusions: In conclusion, our research has unveiled a novel perspective on AD by bringing the 
neuronal primary cilia to the forefront of investigation. These findings position the primary cilia as a 
previously unrecognized locus of injury in AD pathology which could serve as new neurotherapeutic 
targets.
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Aims: Dopaminergic signaling is associated with various neurodegenerative diseases, including 
Alzheimer’s and Parkinson’s disease, and has garnered attention as a potential target for astrocytes. 
However, the regulatory role of dopamine in astroglial metabolism, especially L-lactate production is 
poorly understood. Previous research shows that astroglial aerobic glycolysis with the end product L-
lactate is regulated by both Ca2+ and cAMP signaling influenced by noradrenaline binding to adrenergic 
receptors. In this research, we, therefore, investigated the effect of dopamine on astroglial aerobic 
glycolysis. 
Methods: Primary astrocyte cultures were derived from the cortex of 2–3-day-old Wistar rats, and we 
used the inverted fluorescence microscope system (Colibri, Zeiss) to employ the fluorescence resonance 
energy transfer (FRET) technique. To evaluate the response of astrocytes to dopamine at the single-cell 
level, astrocytes were transfected with the FRET cAMP nanosensor (Epac1-camps) and the FRET L-
lactate nanosensor (Laconic). Using agonists and antagonists, we targeted the D1 receptors but also β-
adrenergic receptors, monitoring the concentrations of intracellular cAMP ([cAMP]i) and L-lactate ([lac]i). 
Results: Dopamine induced a dose-dependent increase in [cAMP]i largely via D1 receptor activation, 
which was confirmed by a D1 receptor agonist (SKF81297) and inhibited by a D1 receptor antagonist 
(SCH23390). When dopamine was applied in the presence of a β-adrenergic receptor antagonist 
(Propranolol), the increase in [cAMP]i was partially inhibited. Moreover, dopamine application increased 
[lac]i in astrocytes. 
Conclusions: Our results suggest that (i) dopamine modulates [cAMP]i via not only the D1 receptors but 
also possibly through the β-adrenergic receptors, and that (ii) dopamine facilitates aerobic glycolysis via 
these receptors. Future work will delve into the dopamine-induced dynamics of intracellular glucose and 
Ca2+ in astrocytes to further elucidate the regulatory role of dopamine in astroglial metabolism.
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Aims: Plasmalogens are vinyl-ether-containing membrane phospholipids involved in many functions, 
particularly neurotransmission. Plasmalogen deficiency has been associated with Alzheimer’s disease 
(AD), leading to the hypothesis it underlies the disease process. However, the lack of an animal model 
displaying a chronic plasmalogen deficiency beginning in adulthood has made it impossible to understand 
the effects of the deficiency in brain structure and function as it relates to AD. We therefore developed 
and characterized a novel plasmalogen-deficient knockout mouse model of AD containing a 
conditional Gnpat deletion that can be induced postnatally. 
Methods: We introduced loxP sites flanking exon 4 of Gnpat, a plasmalogen biosynthetic gene. Upon 
tamoxifen administration, a recombination and deletion of the region occurs, resulting in loss of 
plasmalogen biosynthesis. Following tamoxifen treatment, the animals were characterized by functional 
assessments (open field, sleep monitoring, and nerve conduction), neuroimaging (anatomical MRI and 
mass spectrometry imaging (MSI), and for neuroinflammatory markers (NfL). 
Results: Within one month of tamoxifen treatment in adult Gnpat cKO animals, there was a clear 
reduction in plasmalogen levels in serum and multiple tissues including brain. Activity levels, sleep 
architecture, nerve conduction, and NfL levels were all altered in deficient animals. Brain and white matter 
volumes were reduced, which correlated with reduced brain plasmalogen levels as detected by MSI. 
Preliminary results following treatment with PPI-1011, an oral plasmalogen therapeutic precursor, showed 
normalization of brain structure and lipid composition. 
Conclusions: Our Gnpat conditional mouse model confirms for the first time that plasmalogen reductions 
in adulthood, comparable to the chronic situation observed in individuals with AD, are sufficient to impair 
function, alter sleep architecture, increase neuroinflammatory markers and reduce brain volumes. This 
model therefore represents a critical tool in the evaluation of future plasmalogen-targeted therapeutics.
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Aims: To elucidate the role of genetics, age and environmental risk factors on Alzheimer’s disease (AD), 
the human amyloid beta knock-in (hAβKI) was developed and deeply phenotyped by MODEL-AD for 
cerebral perfusion and metabolism. 
Methods: hAβKI mice were imaged at 6-24mo (n=6/sex/age/genotype) via dynamic contrast-enhanced 
MRI at 9.4T, while 18F-FDG was acquired via Siemens Inveon PET/CT. Using established protocols, 
images were processed, registered, segmented, and quantified for cerebral blood flow (CBF) and volume 
(CBV), glycolytic metabolism, connectomics, and neurovascular uncoupling. 
Results: Hippocampal CBF was elevated in 24mo-old males hAβKI (p=0.024), while females exhibited 
reduced CBF (p=0.018) relative to WT controls. CBV was significantly decreased in the male temporal 
lobes (p=0.048), but not in females (p=0.59) compared to WT. Hippocampal 18F-FDG was decreased in 
hAβKI males (p=0.042) but not females compared to WT mice. In contrast, male hAβKI mice showed 
reduced hippocampal 18F-FDG compared to hAβKI females (p=0.02). In the entorhinal cortex, only 
female hAβKI mice showed elevated 18F-FDG uptake (p=0.039) compared to WT. PET connectomics 
revealed significant (p<0.05) alterations in 5 of 7 functional modules between female hAβKI and WT 
controls. At 12 mo, axial cortical vascular density was reduced in hAβKI compared to WT mice (53.08 vs. 
59.6%), but similar amongst sexes. Further analyses for regional neurovascular uncoupling are 
underway. 
Conclusions: These data suggest sex-dependent regional differences in CBF and CBV of hAβKI 
compared to WT mice. Glycolytic uptake across most brain regions were divergent, with females 
increasing while males decreased. Moreover, hAβKI mice show phenotypic changes in regions known to 
be vulnerable in AD and are consistent with neurovascular uncoupling and network reorganization 
observed with sex and age in the clinic.
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Aims: The 5xFAD mouse model is one of the most commonly used mouse models of amyloidosis or 
more specifically, Alzheimer’s disease (AD). Sex dimorphism has been reported in many transgenic AD 
mouse models, but even after stratification of mouse cohorts by sex, the variability of amyloid burden 
remain staggeringly high. As this line is bred heterozygously, here, we present a jarring relationship 
between the parental source of the transgene and the amyloid burden that ensued. 
Methods: We performed in toto amyloid plaque staining with the Congo red dye and imaged whole 
hemispheres via light sheet microscopy. We grouped our gender-matched data based on whether the 
mice inherited their transgene paternally or maternally. 
Results: Mice that inherit their transgenes paternally develop a much higher amyloid burden, especially 
within cortical regions where amyloid plaque numbers are twice as many. We further stratified our data 
based on the parental and grandparental source of the transgene. We saw even more clustering of our 
data when taking the grandparental origin into account, albeit not as strongly as the direct parental 
source. This suggests that this transgenic inheritance pattern persists through generations of breeding, 
highlighting the importance of mouse pedigree in 5xFAD mouse, or perhaps, transgenic mouse research 
in general. As mice that inherit the transgene would naturally be gestated within 5xFAD mothers, we 
analyzed offspring of heterozygous breeding pairs. The amyloid burden of the heteroyzgous offspring still 
clustered into two separate populations, suggesting that it is unlikely that the distinct amyloid plaque 
populations are the result of maternal immune priming. 
Conclusions: We provided a novel outlook on the relationship between the 5xFAD transgenic source 
and amyloid plaque burden in vivo. We believe that epigenetic analysis of these mice would remain 
valuable.
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Aims: We investigated how the cellular localization of pathogenic amyloid precursor protein (APP) might 
influence amyloid accumulation in the brain. Our primary objective was to understand how different 
neuronal subtypes contribute to the heterogeneity of amyloid beta (Aβ) plaque development. 
Methods: We generated transgenic mouse models to overexpress APP either in excitatory neurons using 
the CaMKII promoter, or in inhibitory neurons using the GAD2 promoter. We immunostained brain 
sections from each model to measure Aβ plaque load, identify fibrillar plaques using thioflavin-S, evaluate 
microglial activation around plaques using Iba1, and detect dystrophic neurites using LAMP-1. We also 
measured Aβ40 and Aβ42 levels from the cortices of these models using the Luminex platform. 
Results: We found significant differences in Aβ aggregation patterns between the two models. Plaque 
formation appeared earlier in the CaMKII-APP model than in the GAD2-APP model, beginning at 3 and 
18 months respectively. The GAD2-APP model exhibited primarily diffuse Aβ deposits and lacked fibrillar 
plaques throughout the cortex, while the CaMKII-APP mice displayed extensive fibrillar deposits. 
Microglial activation and dystrophic neurites were prominent around plaques in the CaMKII-APP mice, but 
these responses were absent in the cortex of GAD2-APP animals. Remarkably, although both models 
expressed the same APPswe/ind transgene, GAD2-APP mice deposited a much greater level of Aβ42 
relative to 40 than CaMKII-APP mice. 
Conclusions: Our findings suggest that distinct neuronal subtypes process APP in distinct ways to 
produce different Aβ structures. This diversity of Aβ aggregation may contribute to the heterogeneity 
observed in Alzheimer’s disease pathology, clinical presentation, and disease progression.
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Aims: In recent years, brain models derived from pluripotent stem cells have become a fundamental tool 
for studying common neurological disorders, such as epilepsy, Alzheimer’s disease, and Parkinson’s 
disease. The ability to measure the electrical activity of human iPSC derived neurons in real time and 
label free can provide much needed insights into the complexity of the neuronal networks. Nowadays, 
combining single cell resolution with high throughput physiological assays, which can potentially deepen 
our understanding of subtype specific neuronal activity, is especially valuable and yet difficult to achieve. 
Methods: In this study, the MaxTwo System (MaxWell Biosystems, Switzerland), a multi well high density 
(HD) MEA platform was used. MaxTwo HD MEA System allows in vitro extracellular recordings of action 
potentials at different scales, ranging from network through single neuron to subcellular features. 
Results: We showed the advantages of having an HD-MEA system featuring 26,400 electrodes per well, 
which are key to increase the statistical power of the data collected from iPSC derived neurons over 
multiple days, weeks and to capture the smallest neuronal signals.Finally, we present the Axon Tracking 
Assay, a tool for automated recording and analysis of individual axonal arbors of many neurons in 
parallel. The Axon Tracking Assay enables to measure action potential conduction velocity, axonal length, 
and number of axonal branches. With this unique method, we characterized the function and axonal 
structure of different iPSC derived neuronal cell lines. 
Conclusions: Our HD MEA platforms and the extracted metrics, such as firing rate, spike amplitude, and 
network burst profile among several others, provide an extremely powerful and user friendly approach for 
in vitro drug screening and disease modelling.
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Aims: The hippocampus is a primary region affected in Alzheimer’s disease (AD). Because AD 
postmortem brain tissue is not available prior to symptomatic stage, we lack understanding of early 
cellular pathogenic mechanisms. 
Methods: To address this issue, we examined the cellular origin and progression of AD pathogenesis by 
comparing proteomic changes in patient-based model systems including iPSC-derived brain cells 
transplanted into the mouse brain hippocampus. 
Results: Proteomic analysis of the graft enabled the identification of pathways and network dysfunction in 
AD patient brain cells, associated with increased levels of Aβ-42 and β-sheet structures. Interestingly, the 
host cells surrounding the AD graft also presented alterations in cellular biological pathways. 
Furthermore, proteomic analysis across human iPSC-based models and human post-mortem 
hippocampal tissue projected longitudinal cellular changes indicative of early to end stage AD cellular 
pathogenesis. 
Conclusions: Our data showcase patient-based models to study the cell autonomous origin and 
progression of AD pathogenesis
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Aims: Based on evidence linking proline isomerization with tau pathology and since we found association 
of peptidyl-prolyl isomerase A (PPIA) with tau in Alzheimer’s brain, we tested whether PPIA’s cis-trans 
proline isomerase activity modifies tau aggregation in vitro and in cells. 
Methods: PPIA-tau binding in human brain and in cells was determined using a pull-down assay. 
Recombinant human PPIA and tau were used for in vitro experimentation. The binding affinity was 
determined using microscale thermophoresis. The effect of PPIA isomerase activity on tau aggregation 
was analyzed by dynamic light scattering. The PPIA-tau interaction sites were mapped using crosslinking-
mass spectrometry and the binding mode was determined by protein modeling. To test PPIA’s effect in a 
cell model of tau aggregation its expression was genetically modified either by overexpression or 
CRISPR/Cas9 knockout. 
Results: PPIA co-purifies with tau in human tauopathy brains. The conformational state of tau is not 
determinant for its interaction. PPIA affinity for tau is comparable to that shown with other proline 
isomerases. Proteomics experiments show in molecular detail that PPIA binds tau through its proline-rich 
domain (PRD). In vitro, PPIA delays tau aggregation kinetics independently of its proline isomerase 
activity. However, in cells, we did not detect any change in tau aggregation when PPIA proline isomerase 
activity was genetically abolished or when its levels of expression were increased. 
Conclusions: PPIA directly binds tau through its PRD. In vitro, PPIA’s effect on tau aggregation may 
arise from a function unrelated to its isomerase activity. Since there are multiple aspects of cellular 
proteostasis that involve PPIA, its role on tau maybe be dependent on cellular state or on the existence of 
more actors that regulate the PPIA-tau interaction.
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Aims: Tauopathies consist of age-associated neurodegenerative diseases (NDDs) characterized by 
pathological tau aggregation which leads to progressive neuronal dysfunction and death. Microglia and 
astrocytes have been described in several NDDs as playing important roles in synaptic spreading of toxic 
tau. In this study, human brain slices from age-matched non-demented (Control), Alzheimer’s Disease 
(AD), Progressive Supranuclear Palsy (PSP), and Dementia with Lewy Body (DLB) cases were used to 
explore neuronal and glial nuclear alterations and investigate cell-specific deposition of toxic tau species. 
Methods: Systematic macroscopic-histological examination of toxic tau aggregates in cortical human 
brains, by combinations of immunofluorescence staining were investigated for their association with 
specific cell types. Moreover, we investigated the nuclear density and chromatin condensation markers in 
these tissues. The Pearson’s colocalization coefficient (PCC) for the different staining combinations were 
measured and presented as an averaged coefficient of determination, R2. 
Results: In the totality of cortical nuclei, a significantly greater nuclear area and chromatin condensation 
was seen in AD, and a reduction in nuclear density and chromatin condensation was seen in DLB and 
PSP. These observations showed that each disease presents varying nuclear phenotypes. Moreover, 
colocalization of toxic tau conformers showed a positive correlation mainly in neurons, indicating a large 
deposition of toxic tau in this cell type. A positive correlation in astrocytes was observed for distinct 
aggregates of neurotoxic phenotypes but not neuroprotective phenotypes. Microglia cells showed positive 
co-localization with both in varying degrees. In this study, we observed that each disease presents a 
specific nuclear signature and cell-type specific tau deposition. 
Conclusions: This greater understanding of tau aggregation shows a cell-type tropism of toxic tau 
species and can give greater insight into appropriate more personalized therapeutic frameworks.
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Aims: Abnormal accumulation of tau aggregates in the brain is a hallmark of tauopathies. Both monomer 
and fibril tau are detected in the extracellular environment and internalized by neurons in either free form 
or inside vesicles. However, whether monomer tau accumulates on the plasma membrane before 
internalization remains unclear. In this study, we will dissect the diffusion properties of both monomer and 
fibril tau on the plasma membrane. 
Methods: Purified monomer and fibril tau were applied to primary neuronal culture and organotypic slice 
culture to mimic the pathologic environment. We adopted multiple single-molecule imaging approaches 
including single-molecule localization microscopy and quantum dots single particle tracking together with 
confocal imaging to quantitively analysis the clustering and dissociation process of monomer and fibril tau 
on the neuonal plasma membrane. 
Results: Similar to fibril tau, monomer tau forms clusters on the plasma membrane following a time- and 
concentration-dependent manner. Monomer tau is involved in fibril tau clustering to enhance cluster 
stabilization and result in dynamic structures on the plasma membrane. Additionally, we describe the 
different diffusion properties of monomer and fibril tau on the plasma membrane suggesting their different 
binding partners on the membrane. Meanwhile, based on our previous work, we designed and verified a 
small peptide derived from Na+/K+-ATPase which alters tau clustering process and can be used as a 
potential therapeutic tool to postpone disease progression. 
Conclusions: Monomer tau accumulates to clusters on the plasma membrane and is involved in fibril tau 
clustering to stabilize its structures, which suggests that monomer tau also plays an important role on tau 
spreading in tauopathies. The designed short peptide from Na+/K+-ATPase alters tau clustering process 
suggesting a new therapeutic method to postpone disease progression.
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Aims: A wide array of post-translational modifications of the tau protein occur in Alzheimer’s disease (AD) 
and are critical to pathogenesis and biomarker development. Several promising tau markers, especially 
pT181, pT217 and pT231, rely on increased phosphorylation within a common molecular motif - 
threonine-proline-proline (TPP). Here, we use novel assays to examine systematically the extent to which 
phosphorylation of the pTPP molecular motif occurs in AD brain and how its differential phosphorylation 
patterns can be tied to disease staging and progression. 
Methods: We validated several new and existing antibodies against pT217 and pT231, pT175, and 
pT181, then combined immunohistochemistry (IHC) and sensitive immunoassays (ELISA) to broadly 
examine the phosphorylation of the tau TPP motif across many AD brains. 
Results: We find that the pTPP tau burden, as examined by IHC and ELISA, correlates to Braak stages 
across all TPP sites examined. Moreover, we observed significant regional variability across four TPP 
motif phosphorylation sites in multiple brains of sporadic, late-onset AD patients. 
Conclusions: We conclude that the elevation of TPP tau phosphorylation in AD brains correlates to 
disease progression. The regional variability of pTPP tau suggests that examining different 
phosphorylation sites may be needed to assess tau pathology comprehensively.
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Aims: Synaptic loss is a pathological hallmark in Alzheimer's disease (AD) that correlates with cognitive 
decline. However, the investigation in human brain is limited by the lack of adequate tools to resolved 
these small structures. Our primary objective was to combine array tomography (AT) with direct 
stochastic optical reconstruction microscopy (dSTORM) to achieve an enhanced lateral resolution optimal 
to resolve synaptic terminals in human postmortem brain and study synaptic tau pathology in AD. 
Methods: We used AT samples obtained from controls and sporadic AD patients(n=3) from our AT 
cohort to study the lateral resolution achieved with the combination of AT+dSTORM. We measured the 
distance between the pre and post-synaptic markers. We also utilized 2 μm-thick paraffin (FFPE) samples 
from SAD patients(n=2) to visualize hyperphosphorylated tau using AT8 antibody. This marker was used 
for resolution comparison in confocal and STORM imaging. 
Results: The combination of AT+dSTORM provides a significant improvement in lateral resolution 
compared to AT alone with conventional microscopy. This combination allowed to visualize the nanoscale 
architecture of individual synapses, including the synaptic cleft. The median distance between SYPH and 
PSD95 was 0.064µm±0.061, without overlap at distances of up to 0.008µm. We observed a significant 
improvement in lateral resolution using FFPE samples with dSTORM compared with confocal 
microscopy. However the AT+STORM combination offered the best results for visualizing aggregates at 
the 
synapse. 



 

 
Conclusions: Our findings highlight the potential of the combination of AT+dSTORM as an optimal 
condition to visualise tau aggregates at the synapse and to precisely resolve pre- and post-synapse 
structures in human brain. This innovative approach improves the understanding of synaptic pathology in 
neurodegenerative diseases, that could facilitate more targeted therapeutic interventions and a deeper 
understanding of the mechanisms underlying cognitive impairment.
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Aims: MECP2, an epigenetic transcription repressor, participates in neuron dendritic arborization and its 
phosphorylation regulates synaptic plasticity. Although MECP2 dysfunction has been implicated in Rett 
syndrome, its potential role in sporadic Alzheimer’s disease (sAD) is largely unknown. We sought to 
determine whether MECP2-pS423 (pMECP2) can be detected in autopsied human hippocampus and 
middle temporal gyrus prior to Tau-hyperphosphorylation and whether its expression was increased in 
mild cognitive impairment (MCI) and sAD cases. 
Methods: We developed and validated a rabbit anti-pMECP2 specific polyclonal antibody and carried out 
immunohistochemistry (IHC) on rapidly-autopsied postmortem hippocampus, entorhinal cortex (ErC), and 
middle temporal gyrus (MTG) specimens from 30 cases spanning the clinicopathological spectrum of 
sAD. We used HALO 3.3 to quantify the positive signals. 
Results: pMECP2 expression increased in hippocampus, ErC, and MTG throughout the sAD spectrum 
with minimal, moderate, and strong expression in Controls, MCI, sAD cases, respectively. pMECP2 was 
primarily localized to soma and to a lesser extent within neurites emanating from affected neurons. 
Prominent pMECP2 expression was observed in neuron populations that are known to be selectively 
vulnerable to Tau-related neurodegeneration, including ErC layer II neurons and CA1 pyramidal neurons. 
pMECP2 expression was significantly correlated with pTau expression in each annotated region. In the 
hippocampus of Braak stage I-II controls, IHC revealed a small number of pMECP2-positive neurons in a 
similar distribution as observed for pTau. Multiplex-immunofluorescence revealed prominent cellular 
colocalization of pMECP2 and pTau. However, in some pyramidal neurons, pMECP2 expression was 
observed in the soma while AT8 positive pTau was confined to the neuropil thread, suggesting that 
cytoplasmic translocation of pMECP2 from nuclei may precede neurofibrillary tangle formation. 
Conclusions: pMECP2 is elevated in sAD brain and correlates with pTau-associated neurodegeneration.
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Aims: High consumption of Annonacae plant products containing the mitochondrial toxin annonacin has 
been previously recognized as a risk factor for atypical degenerative parkinsonism in the French 
Caribbean islands. Our objectives were to further characterize protein amyloid aggregation in this 
disorder, and determine to what extent annonacin could contribute to this pathogenic process. 
Methods: We performed post-mortem histopathological analysis of brain samples from 8 patients, and 
more specifically assessed the distribution and burden of a-Synuclein (aS) and tau lesions. We also 
studied the impact of annonacin on a-Syn and tau aggregation using Thioflavin-T (ThT) fluorescent 
assays with corresponding recombinant human proteins as substrate. 
Results: Caribbean atypical parkinsonism (CAP) represents a group of patients with heterogeneous 
clinical and histopathogical features. A tau/αS co-pathology, with a predominance of either aS or tau 
lesions, is observed in the majority (5/8) of cases. Annonacin amplifies aS aggregation, and leads to the 
formation of new fibrillary species having the capacity to seed tau aggregation. 
Conclusions: We suggest that annonacin may contribute to degenerative Caribbean parkinsonism by 
modulating the production of tau and αS pathogenic protein assemblies.
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Aims: 1. Investigate the potential protective effects of the reverse transcriptase inhibitor lamivudine (3TC) 
in a P301S mouse model of Alzheimer's disease based on the overexpression of tau protein associated 
with FTDP-17 tauopathy. 2. Assess the relationship between dysregulation of transposable elements and 
neurodegenerative disorders, specifically abnormal tau accumulation. 
Methods: Lamivudine was administered to P301S mice via drinking water. These mice were subjected to 
the Rotarod test to evaluate motor deficits and the Y-maze test to assess short-term memory. Various 
immunofluorescence assays were conducted for histopathological evaluation. Experiments in HeLa cells 
were conducted to assess retrotransposition both with and without tau and lamivudine 
Results: Lamivudine treatment showed a 30% increase in survival and improvements in behavior, such 
as a decrease in motor deficits and enhancement of short-term memory. Additionally, treated mice 
exhibited significant beneficial effects at the histopathological level, including a reduction in abnormal tau 
phosphorylation, decreased brain inflammation, decreased neuronal death, and attenuation of 
hippocampal atrophy in lamivudine-treated mice. Finally, we demonstrated in vitro that there was an 
increased insertion of LINE-1 in HeLa cells when tau was co-expressed, compared to cells without tau, 
and lamivudine could inhibit this process. 
Conclusions: The data from this study suggest that the progression of tauopathies can be attenuated by 
the administration of lamivudine when symptoms of neuropathology first appear. This suggests a potential 
therapeutic approach to mitigate the effects of neurodegenerative disorders associated with dysregulated 
transposable elements and tau protein abnormalities. A connection exists between tau protein and LINE-
1 retrotransposition, with higher retrotransposition in the presence of tau, and lamivudine reduces this 



 
activity. 
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Aims: Abnormal phosphorylation and subcellular translocation of tau protein are hallmarks of a variety of 
neurological disorders, including Alzheimer's disease (AD). Recently we described the reversible 
formation of highly phosphorylated tau protein in hibernating hamsters. Despite the extreme conditions 
during torpor, inducing highly phosphorylated tau protein and the cold-induced instability of microtubules, 
neuronal processes and associated memory contents remain largely intact upon arousal, necessitating 
compensation for cold-induced changes. We aim to analyse posttranslational modifications of 
microtubules during torpor in comparison to euthermic brain reagions in hamsters. 
Methods: Posttranslational tubulin modifications such as polyglutamylation, ∆2-tubulin, ∆3-tubulin, 
tyrosination, detyrosination and acetylation were quantified in relation to total tubulin in brain areas of 
cerebellum, hippocampus, neocortex and subcortical regions from torpor (5°C) and euthermic (37°C) 
hamster brains. Western blot analysis is performed using modification-specific antibodies while 
fluorescence read-out allows simultaneous detection of specific posttranslational modifications and total 
tubulin. Immunostaining of brain sections will yield information about differentially affected cell types in 
various brain areas. 
Results: In torpor state, I found that the total amount of tubulin decreases in all of the investigated brain 
regions. Some of the posttranslational modifications such as polyglutamylation and tyrosination are 
upregulated in some brain regions. 
Conclusions: The presence of hyperphosphorylated tau and cold-induced instability may affect 
microtubule-integrity in brains of hibernating hamsters. The reversibility of cold-induced effects after torpor 
bouts calls for compensating effects on microtubles and microtubule-associated proteins. We show that 
posttranslational modification of tubulin may be associated with cold-induced stability.
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Aims: Tauopathies comprise a broad category of diseases associated with cognitive impairment. The 
molecular underpinnings of neurofibrillary neurodegeneration remain poorly understood and there is a 
paucity of robust cellular models for mechanistic studies and drug development. Hence, there is a critical 
need for new tau aggregation models and for further research to better understand the molecular basis of 
tauopathies. OBJECTIVE: To develop an optogenetics-based cellular model suitable for high-throughput 
analysis to aid in mechanistic studies of tau mediated cell death. 
Methods: We engineered a panel of light-activated CRY2-tau constructs that enables assessment of tau 
aggregation kinetics and allows to focus on specific tau proteoforms to address questions on tau 
proteostasis, and associated pathway alterations with precise spatiotemporal control. This panel includes 
all CNS tau isoforms and a spectrum of mutations as well as mCherry for live cell imaging. This is a 
departure from the variable tau models available that rely on non-physiological modifiers of tau structure 
or the utilization of fibrils taken from diseased brains. Cell lines were transfected and assayed following 
light activation using immunoblotting and live imaging. 
Results: Overexpression of CRY2-tau constructs showed stable inclusions after light stimulation, which 
were absent or markedly diminished in controls (Fig 1). Immunoblotting confirmed the presence of high 
molecular weight tau aggregates following stimulation. Inclusions were immunopositive for phospho-tau 
by immunocytochemistry and 
immunoblot. 



 

 
Conclusions: These data demonstrate that this system is capable of generating pathology-relevant tau 
species and has potential to reveal mechanistic insights into neurofibrillary degeneration. The precise 
spatiotemporal resolution of the system represents a potentially useful platform for drug screening.
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Aims: Tau fibrils, abnormal aggregates of the tau protein associated with neurodegenerative diseases, 
disrupt neuronal function and are primarily linked to brain pathology. However, evidence suggests their 
presence in the retina, sparking interest in their potential as a model for studying neurodegeneration and 
as a biomarker for disease diagnosis and progression. This study explores their presence in the retina, 
proposing it as a model for neurodegeneration research and a potential biomarker for disease. We 
focused on tau fragment K18, a truncated tau form with high binding and aggregation properties. 
Methods: Fibrillation of this fragment was induced with heparin to generate oligomers or medium-length 
fibrils. Retinal neurons were differentiated from human iPSCs to study the impact of extracellular tau 
oligomers and fibrils in a controlled environment. Assessing tau seed uptake and concentration, we 
performed tau k18 seeding and collected samples after 1 and 15 days for immunofluorescence analysis. 
Results: showed an increased Cleaved-casp3 positive nuclei in our cultures treated for 15-days, and an 
alteration in cytoskeleton markers suggested a correlation between tau fibrils exposure and cellular 
damage. Neurotoxicity effect of tau seeds was also confirmed by live/dead assay. 
Conclusions: We concluded that tau fibrils induced cellular stress, disrupted neuronal function, and 
caused cell death in iPSC-derived retinal neurons. In summary, tau fibrils in the retina represent a 
burgeoning area of research with potential implications for understanding neurodegenerative diseases. 
They offer insights into disease mechanisms, diagnostic possibilities, and therapeutic monitoring. The in 
vitro models developed serve as a valuable tool for investigating the consequences of tau pathology on 
retinal cells, providing a foundation for exploring interventions to protect retinal health.



 
Shift 2 - 0410 

IN VIVO IMAGING OF AXONAL TRANSPORT REVEALS EARLY PATHOLOGICAL CHANGES 
INDUCED BY TAU MUTATIONS AND THEIR REVERSIBILITY 

POSTER SHIFT 02 (MARCH 8-9): THEME B: TAUPATHIES / B01.A. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY: TAU AGGREGATION, PHOPHORYLATION, ACETYLATION & 
MODIFICATIONS 

Edoardo Moretto1,2, Chiara Panzi1, Skye Stuart1, Anna Masato1, Samantha De La-Rocque1, Emily 
Huff1, Ian White3, Jemima Burden3, Giampietro Schiavo1,4,5 
1UCL, Uk Dri, London, United Kingdom, 2CNR, Institute Of Neuroscience, Vedano al Lambro (MB), 
Italy, 3UCL, Mrc Laboratory For Molecular Cell Biology, London, United Kingdom, 4UCL, Department Of 
Neuromuscular Diseases, London, United Kingdom, 5UCL, Queen Square Motor Neuron Disease Centre, 
London, United Kingdom 

Aims: Tau is a protein abundantly expressed in neurons where it modulates the stability of axonal 
microtubules, thus contributing to the regulation of axonal transport of several organelles. Tau aggregates 
in a group of neurodegenerative diseases named tauopathies, which include frontotemporal dementia 
(FTD) and Alzheimer’s disease. Our work aimed at studying axonal transport defects induced by tau 
pathology, both in cultured neurons and in vivo in the mouse brain. We also tested the reversibility of 
these deficits via pharmacological inhibition of the MAPK p38. 
Methods: We investigated cultured mouse neurons and tauopathy mouse models in vivo, using 
immunoistochemistry, live imaging and in vivo two photon microscopy. 
Results: We found that human tau showed regions of higher density along axons, reminiscent of tau 
envelopes, a microtubule-bound multimeric state of tau, distinct from pathological aggregates. FTD-linked 
mutations, known to increase pathological phosphorylation and aggregation of tau, induces larger 
envelopes, an effect that is reversed by inhibition of p38 MAPK, known to phosphorylate tau at multiple 
sites. Functionally, axonal transport of BDNF-containing secretory granules is affected by mutant tau 
envelopes as observed both in vitro and in vivo by using a new assay based on two-photon microscopy 
on tauopathy mouse models. Interestingly, this impairment occurred very early on, before overt tau 
aggregation. Inhibition of p38 MAPK was able to partially rescue the defects in axonal transport both in 
vitro and in vivo. 
Conclusions: Our data suggests that tau envelopes size regulates axonal transport, an effect dependent 
on tau phosphorylation. Inefficient organelles transport may have severe consequences on the activity 
and plasticity of neuronal circuits. The evidence that reducing tau phosphorylation by inhibiting p38 MAPK 
potentiated axonal transport points towards inhibition of p38 MAPK as a promising therapeutic strategy in 
tauopathies.
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Aims: Transcellular spread of pathological tau, mitochondrial dysfunction, and neuron loss are key 
signatures of Alzheimer's disease (AD). The evolutionarily conserved mitochondrial NADP+ kinase 
(NADK2) has been recently shown to regulate proline synthesis, cell proliferation, and cancer. However, 
whether dysregulation of mitochondrial NADK2 mediates tau-induced toxicity and propagation in AD 
remains unexplored. 
Methods: Using recombinant (rTauOs) or brain-derived human tau (bdTauOs) oligomers, we evaluated 
mitochondrial metabolism by two-photon fluorescence lifetime microscopy in live NPC-derived human 
neurons. Lentiviral-mediated delivery of shRNA was used to downregulate LRP1 expression and 
CRISPR/CAS9 was used to generate both NADK2 and PYCR1-KO NPCs. A proteomic profile of NADK2-
KO neurons was analyzed by mass spectrometry. 
Results: Sublethal doses of rTauOs and bdTauOs increased the mitochondrial content of NADPH and 
the expression of NADK2, P5CS, PYCR1, and proline. These effects were absent in NADK2-KO and 
PYCR1-KO neurons. Mechanistically, these effects were mediated by LRP1, a major TauO receptor at 
the plasma membrane. Notably, NADK2 expression was upregulated in human AD brain. To understand 
the neuronal role of NADK2, we analyzed the proteomic profile of NADK2-KO human neurons using mass 
spectrometry. Among others, the expression of LRP1 was highly compromised in NADK2-KO neurons. 
Remarkably, the expression of LRP1 was increased in neurons treated with either rTauOs or bdTauOs 
and in neurons expressing P301S tau. Finally, the endocytosis of rTauOs was reduced by 50% in 
NADK2-KO human neurons, suggesting a decreased availability of LRP1 in the plasma membrane 
surface. 
Conclusions: TauO-mediated dysregulation of NADK2 controls the expression of its own receptor, likely 
regulating a key aspect of TauO toxicity. Dysregulation of the NADK2 could be an early contributor to AD 
initiation.
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Aims: Previous studies showed that tau pathology spreads trans-synaptically across interconnected 
neurons. However, it is not clear whether the individuals who convert to Alzheimer’s disease (AD) have 
higher tau pathology in globally connected hubs. We aimed to perform a study by combining resting-state 
fMRI and longitudinal tau-PET to investigate the association between tau pathology in globally connected 
hub regions and conversion to AD. 
Methods: The data of 110 patients with mild cognitive impairment (MCI) was obtained from ADNI. Tau-
hub ratio was calculated which represents the pattern of tau pathology considering the functional 
connectivity of each region to other regions. 
Results: Our analysis showed that the tau-hub ratio was significantly higher among MCI patients who 
converts to AD over the follow-up (p:0.002). Moreover, there was a strong correlation between the tau-
hub ratio and disease progression in MCI patients (p<0.001, r:0.453). 
Conclusions: Our findings suggest that the tau pathology in globally connected hub regions may 
accelerate tau spreading through connected regions, AD progression, and conversion rate to AD.
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Aims: Alzheimer's disease (AD) is characterized by the accumulation of Amyloid-beta (Aβ) plaques 
initiated approximately two decades before the symptom onset followed by buildup and spreading of 
neurofibrillary tau aggregates. Although it has been suggested that the Aβ amplifies tau spreading the 
observed spatial disparity called it into question. Yet it is unclear how neocortical Aβ remotely affects 
early pathological tau, triggering it to leave the early formation area, and how Aβ facilitates tau aggregate 
spreading throughout cortical regions. I aimed to investigate how Aβ can facilitate tau spreading through 
neuronal connections in the AD pathological process by combining fMRI normative connectomes and 
longitudinal in vivo molecular imaging data. 
Methods: In total, the imaging data of 317 participants including, 173 Aβ-negative non-demented and 
144 Aβ-positive non-demented participants have entered the study from ADNI. Furthermore, normative 
resting-state fMRI connectomes were used to model tau spreading through functional connections. 
Results: It was observed that the Aβ in regions with the highest deposition (Aβ epicenter) is remotely 
associated with connectivity-based spreading of tau pathology. Moreover, Aβ in regions that exhibit the 
highest tau pathology (tau epicenter) is associated with increased connectivity-based tau spreading to 
non-epicenter regions. 
Conclusions: The findings provide a further explanation for a long-standing question of how Aβ can 
affect tau aggregate spreading through neuronal connections despite spatial incongruity. The results 
suggest that Aβ pathology can remotely and locally facilitate connectivity-based spreading of tau 
aggregates.
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Aims: The primary aim of this research is to unravel the structural diversity of tauopathy strains, including 
those observed in Alzheimer's disease (AD), Corticobasal Degeneration (CBD), and Progressive 
Supranuclear Palsy (PSP). This involves a systematic exploration of the role of individual amino acids in 
tau protein assembly, with a focus on understanding the amino acid dependencies within tau aggregates 
in cellular models. The study also seeks to develop a novel biosensor system for tauopathy classification, 
assess the fidelity of cellular models in replicating tau strain structures, and provide insights into potential 
diagnostic and therapeutic strategies. 
Methods: To achieve our aims, we developed a cell-based assay that combines comprehensive tau 
mutagenesis with the detection of tau monomer incorporation into existing aggregates. This approach 
allowed us to systematically profile the amino acid contributions to tau strain stability and propagation. 
Synthetic tau strains were scrutinized in our models to assess their fidelity in replicating real-world 
tauopathy strain features. Furthermore, we extended our analysis to human tauopathy cases, 
investigating seeding activity profiles. 
Results: Our study revealed the remarkable fidelity of simple cellular systems in replicating unique 
structural features of tau strains associated with specific tauopathies, such as AD, CBD, and PSP. 
Furthermore, the biosensor system successfully discriminated synthetic tau strains, providing a robust 
classification tool based on replication requirements. Analysis of human tauopathy cases demonstrated 
distinct seeding activity profiles for accurate disease differentiation. 
Conclusions: We have successfully profiled amino acid contributions to tau strain stability and 
replication, leading to the development of a reliable classification system. The fidelity of cellular models in 
replicating tau strain features in patients underscores the potential of these models for future research. 
These findings have implications for diagnostics and therapeutic strategies.
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Aims: Tau pathology is strongly associated with neurodegeneration in numerous diseases including 
Alzheimer’s Disease and Fronto-Temporal Dementia. Aggregation of tau disrupts cellular homeostasis 
and leads to activation of proteostatic stress responses in the neurons, sustained activation of which is 
toxic. Recent research from our lab has shown that progressive intraneuronal tau aggregation activates 
the integrated stress response (ISR) and increases reactive oxygen species (ROS) in astrocytes 
(Batenburg et al., 2022). In this study, we aim to elucidate the mechanism underlying the tau-induced cell 
non-autonomous response in astrocytes by determining the mode of transfer and the effect of ISR 
activation on astrocyte function. 
Methods: Utilising our extensively validated seed-independent approach to induce tau aggregation 
(Batenburg et al., 2022; Jorge-Oliva et al., 2022, 2023), we employ direct and sandwich co-culture and 
monoculture models of human iPSC-derived neurons and human foetal astrocytes and mouse primary 
neurons and astrocytes to study neuron-astrocyte signalling and astrocyte function. High-content 
microscopy and confocal microscopy are utilised to determine cell type-specific ISR activation. Molecular 
and pharmacological interventions are employed to elucidate pathways involved in neuron-glia signalling 
and its downstream effects. 
Results: Our data indicate that extracellular tau is not involved in tau-induced cell non-autonomous ISR 
activation in astrocytes. We are currently investigating the mode of transfer of the stress response 
through the transferring of conditioned media, and direct and sandwich co-cultures. Furthermore, we are 
studying the effects of activation of the ISR on astrocytic physiology. 
Conclusions: Identification of the mechanism underlying the astrocytic non-autonomous response will 
provide insight into the role of astrocytes in tau-induced neurodegeneration. Knowledge of the molecular 
mechanism involved in tau-induced neuron-glia signalling will potentially provide novel therapeutic targets 
for neurodegenerative tauopathies.
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Aims: The misfolding and aggregation of the tau protein into neurofibrillary tangles constitute a central 
feature of tauopathies. Traumatic brain injury (TBI) has emerged as a potential risk factor, triggering the 
onset and progression of tauopathies. Our previous research revealed distinct polymorphisms in soluble 
tau oligomers originating from single versus repetitive mild TBIs. However, the mechanisms orchestrating 
the dissemination of TBI brain-derived tau polymorphs (TBI-BDTPs) remain elusive. 
Methods: We explored whether TBI-BDTPs could initiate pathological tau formation, leading to distinct 
pathogenic trajectories. Wild-type mice were exposed to TBI-BDTPs from sham, single-blast (SB), or 
repeated-blast (RB) conditions, and their memory function was assessed through behavioral assays at 2- 
and 8-month post-injection. 
Results: Our findings revealed that RB-BDTPs induced cognitive and motor deficits, concurrently 
fostering the emergence of toxic tau aggregates within the injected hippocampus. Strikingly, this tau 
pathology propagated to cortical layers, intensifying over time. Importantly, RB-BDTP-exposed animals 
displayed heightened glial cell activation, NLRP3 inflammasome formation, and increased TBI 
biomarkers. 
Conclusions: Collectively, our results shed light on the intricate mechanisms underlying TBI-BDTP-
induced tau pathology and its association with neuroinflammatory processes. This investigation enhances 
our understanding of tauopathies and their interplay with neurodegenerative and inflammatory pathways 
following traumatic brain injury.
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Aims: Aggregation of hyperphosphorylated tau is one of the hallmarks of Alzheimer’s disease (AD) and 
correlates with cognitive decline in AD patients. During AD, tau pathology spreads across the brain in a 
stereotypical pattern. The spread of tau pathology occurs through intercellular transfer of pathological tau, 
but the underlying mechanisms remain unclear. Intercellular tau transfer may occur either through 
membrane-bound tau in extracellular vesicles (EVs) or as “naked” tau. Recent studies demonstrate that 
EV-tau may be more potent at seeding and spreading tau pathology. We recently discovered that the 
neuronal gene Arc, a critical regulator of synaptic plasticity and memory, mediates a novel form of 
intercellular communication. Arc protein self-assembles into viral-like capsids that are released from 
neurons in EVs that carry RNA/proteins to neighboring neurons. We hypothesized that Arc EVs may 
facilitate the release of pathological tau and intercellular spread. 
Methods: To test if Arc facilitaes intercellular tau transfer, we virally expressed GFP-2A-human Tau 
(P301L) in wild-type and Arc knockout primary hippocampal neurons and in 6-month-old mouse 
entorhinal cortex. We also investigated if Arc and tau bind using GST pulldown assays and co-
immunoprecipitation. 
Results: We found intercellular tau transfer decreases significantly in the absence of Arc, both in 
vitro and in vivo. We also confirmed that Arc binds tau in vitro and in vivo. 
Conclusions: Our findings suggest that Arc facilitates the intercellular spread of tau. We are now 
investigating the molecular mechanisms underlying Arc-dependent tau transfer.This study will uncover a 
novel mechanism for tau spread and seeding, potentially opening new therapeutic interventions for AD.
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Aims: Heterogeneity in progression of clinical dementia obstructs the general therapeutic potential of 
current treatments for Alzheimer’s disease (AD). Though the mechanisms of this heterogeneity remain 
unclear, the characterization of bioactive tau species and factors that regulate their seeding behavior 
might give valuable insight as tau is well correlated with cognitive impairment. 
Methods: Here, we investigated the molecular basis involved in widespread, connectivity-based tau 
propagation that begins in the human post-mortem inferior temporal gyrus (ITG) and spreads to 
neocortical areas such as the prefrontal cortex (PFC) using tau seeding, several biochemical assays and 
RNA-sequencing. 
Results: Biochemical analysis of postmortem human ITG and PFC tissues revealed considerable 
variability in tau seeding, which correlated with cognitive decline particularly in the ITG, a region known 
for promoting accelerated tau propagation. We propose that specific hyperphosphorylated high-
molecular-weight and low-molecular-weight tau and its isoforms are likely mediators of seeding and 
cognitive decline. Further, we investigated the molecular heterogeneity in AD with RNA-seq analyses of 
ITG tissues with differential seeding potential. Patients with relatively higher levels of seed-competent tau 
showed more severely impaired synaptic and neural plasticity and increased neuroinflammation. 
Conclusions: These findings provide further insights into multiple molecular mechanisms potentially 
involved in disease progression, highlight targets for early intervention, and improve patient subtyping, 
which is critical for developing precision medicines.
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Aims: Tauopathies are age-associated neurodegenerative diseases whose mechanistic underpinnings 
remain elusive, partially due to lack of appropriate human models. Current human induced pluripotent 
stem cell (hiPSC)-derived neurons express very low levels of 4-repeat (4R)-tau isoforms that are normally 
expressed in adult brain. Here, aimed to create new iPSC lines that expressed 4R-tau and 4R-tau 
carrying the P301S MAPT mutation when differentiated into neurons, to characterize and dissect the 
molecular mechanisms of underlying 4R-tauopathy in human neurons. 
Methods: We employed the use of CRISPR editing to engineer the iPSC lines, and used molecular 
biology techniques, bulk and single-cell RNA sequencing, and immunostaining to characterize the lines. 
We found endogenous tau aggregation in the exclusively 4R-P301S neurons seeded with K18-PL tau 
seeds. With this, we utilized electrophysiology, transmission electron microscopy, and CRISPRi functional 
genomic screening to understand the pathways and factors driving tau inclusion formation. 
Results: We found 4R-P301S neurons display progressive Tau inclusions upon seeding with Tau fibrils 
and recapitulate features of tauopathy phenotypes, including shared transcriptomic signatures, 
autophagic body accumulation, and impaired neuronal activity. A CRISPRi screen of genes associated 
with Tau pathobiology identified over 500 genetic modifiers of Tau-seeding-induced Tau propagation, 
including retromer VPS29 and the UFMylation cascade as top modifiers. In AD brains, the UFMylation 
cascade is altered in neurofibrillary-tangle-bearing neurons. Inhibiting the UFMylation cascade 
suppressed seeding-induced Tau propagation. 
Conclusions: We characterized the 4R and 4R-P301S neuronal cell lines and identified novel genetic 
modifiers of 4R-tau inclusions, and thus, this model provides a powerful platform to identify novel 
therapeutic strategies for 4R tauopathy in human neurons.
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Aims: Tau spreading and neuroinflammation are two intimately connected processes. However, while 
epidemiological data suggests an early involvement of neuroinflammation in the etiopathogenesis of 
Alzheimer’s Disease (AD), the lack of clinical efficacy observed for nonsteroidal anti-inflammatory drugs 
(NSAIDs), warrants further research. Consequently, with this study we aspired to apprehend the 
neuroinflammatory link to tau spreading and associated pathological changes by modulating microglial 
activation status. 
Methods: We used R3m/4 transgenic mouse model expressing truncated 3 repeat tau (3 R tau, aa151-
391). We induced chronic neuroinflammation for a period of two months with lipopolysaccharides (LPS). 
At final time point, animals were perfused, followed by immunohistochemical analysis to visualize hyper 
phosphorylated tau in hippocampus and tangle load in the brainstem, using tau specific antibody AT8. 
Glial cells, microglia and astrocytes were visualized using Iba 1 and GFAP antibodies respectively. Semi-
automated histopathological quantification was performed on acquired images using open-source 
software QuPath. 
Results: We found that LPS reduced tau phosphorylation in hippocampus and tau tangles load in the 
brain stem. We reported marginally significant cortical atrophy with no astrocytic reactivity in any of the 
groups. LPS entice a robust response in the form of microglial activation even a month after the last LPS 
insult and a directed migration towards the brainstem and hippocampal formation. 
Conclusions: In summary, the present study suggests that relationship between inflammation and tau 
pathology is more complex. Our findings challenge the prevailing notion that chronic inflammation is 
solely responsible for the development of tau pathology. In fact, there is an active role of microglia in tau 
spreading and subsequent formation of pathological inclusion in vivo, which could manifest either 
way. Acknowledgement: This work was supported by JPND Multi-MeMo and VEGA 2/0127/22 research 
grants.
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Aims: Tauopathies associate with deficits in synaptic function and plasticity, which rely on the formation 
and dynamics of the post-synaptic densities (PSD). Recent studies indicate that PSDs form via liquid-
liquid phase separation (LLPS) of scaffold proteins, e.g. PSD95, along with multiple effector proteins, e.g., 
SynGAP. The microtubule associated protein Tau, an LLPS protein itself, was suggested to interfere with 
PSD function in Alzheimer's disease by interacting with PSD95 and SynGAP. We hypothesize that the 
disease-associated interaction of Tau with the PSD is based on interference with functional PSD 
condensation. We aim to 1) explore the interactions of Tau isoforms and frontotemporal dementia-related 
mutations with PSD95 condensation in vitro and in cells, and 2) how these interactions affect the 
functionality of synaptic PSDs in primary neurons. 
Methods: The effect of Tau on PSD condensation is investigated in human cells (HEK293 cells) and in in 
vitro reconstitution using confocal microscopy, fluorescence recovery after photobleaching (FRAP) and 
other light microscopic techniques. The physiological significance of our findings is verified in primary 
hippocampal mouse neurons using similar techniques and LTP/LTD paradigms, as well as 
immunostaining and calcium imaging. 
Results: We find that Tau promotes cellular and in vitro LLPS of PSD95 and decreases the mobility of 
PSD95 in PSD condensates in HEK cells and in synapses of primary neurons. We observe a complex 
interplay between Tau isoforms, post-translational modifications, and FTD-mutations and the molecular 
mobility of PSD95 in synaptic condensates. 
Conclusions: Pathologically increased Tau concentrations in the post-synapse appear to decrease the 
molecular mobility of PSD95 within the PSD, which impacts PSD function and, hence, downstream 
signaling.
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Aims: Alzheimer’s disease (AD) is the most common form of dementia, yet the mechanism triggering the 
disease remains unclear. AD is characterized by the two main classical hallmarks, senile plaques and 
neurofibrillary tangles. Among the less known hallmarks, the intracellular accumulation of 3-O-sulfated 
heparan sulfates (3S-HS) in neurons in AD vulnerable brain regions, such as the hippocampus. We have 
shown that the neuronal heparan sulfate 3-O-sulfotransferase 2 (HS3ST2) is associated with AD related 
tau pathology. However, the mechanisms underlying HS3ST2 gene expression regulation in neurons 
vulnerable to develop AD-related tau pathology remain unclear. Because the β-adrenergic pathway has 
been reported to be implicated in the regulation of HS3ST2 gene expression, we aim here to investigate 
whether regulation of this pathway can affect Hs3st2 gene expression in mouse hippocampus, which 
receives adrenergic afferences from the locus coeruleus (LC). Our aim is to decipher the involvement of 
the β-adrenergic pathway in the regulation of Hs3st2 gene expression in its relationship with the 
physiopathology of AD related tau pathology. 
Methods: We analysed transcriptomic data from human and mouse brains and studied the β-adrenergic 
pathway by using agonists and antagonists of β-adrenergic receptors and related cell markers using in 
vitro and in vivo approaches in the rTg4510 model of tauopathy. 
Results: We confirmed the presence of a specific set of β-adrenergic receptors in the hippocampus both 
in human and mouse and showed that modulating the β-adrenergic signalling pathway affects Hs3st2 
gene expression in vitro. Then, we validated in vivo that the β-adrenergic pathway leads to a change in 
Hs3st2 expression, with effect in tau pathology. 
Conclusions: Our results show that the β-adrenergic pathway can regulate Hs3st2 gene expression, 
allowing us to study the mechanisms leading to AD related tau pathology.
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Aims: Lysosomal dysfunction and protein aggregation have been implicated in neurodegenerative 
disorders, including tauopathies. In a subset of tauopathies, rare mutations in the MAPT gene (which 
encodes the tau protein) are sufficient to cause disease; however, the exact mechanisms by which tau 
contributes to disease is unknown. 
Methods: Here, we leveraged stem cell models to identify novel molecular mechanisms that influence the 
pathobiology of tauopathies and to identify therapeutics targeted to these mechanisms. Super resolution 
microscopy was used in human induced pluripotent stem cells (iPSC)-derived neurons expressing the 
FTD-associated MAPT p.R406W and isogenic controls (WT). 
Results: In mutant neurons, the majority of lysosomes contained tau protein: pTau was enriched in the 
lysosomal membrane, while total Tau was enriched in the lysosomal lumen. Transcriptomic analyses 
revealed defects in genes enriched in pathways associated with lysosomal motility and maturation of 
autophagic vesicles. We observed several defects in retrograde transport that could impact lysosomal 
motility. Lysosomes were farther away from the perinuclear region, with slower motility and traveled 
shorter distances in mutant neurons. We found this may be due to dysregulation of JIP3, a dynein 
associated protein involved in retrograde transportation. Next, we evaluated maturation of autophagic 
vesicles. Mutant neurons exhibited an increase in autophagosomes (size and number), suggesting more 
autophagic flux. However, p62 and LC3-II were also increased, suggesting a defect autophagosome-
lysosome fusion that may impact cargo degradation. Enhancing autophagy function was sufficient to 
rescue tau-specific defects in mutant neurons. 
Conclusions: Together, our findings suggest that MAPT p.R406W may be sufficient to cause impaired 
autophagy and lysosomal function leading to disrupted tau degradation by lysosomes, which may 
contribute to the development of tau pathology.
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Aims: Neurons with tau pathology are not only faced with the direct proteostatic challenge imposed by 
pathological tau accumulation, but also with tau-induced impairment of the proteostatic machinery, 
resulting in a toxic vicious cycle of disturbed proteostasis. Here we aimed to gain more insight in the 
molecular pathways that mediate neuronal resilience to tau-induced proteostatic disturbance. To this end 
we investigated the mechanism and functional implications of the formation of granulovacuolar 
degeneration bodies (GVBs), a neuron-specific lysosomal response to tau aggregation, that contain 
endo- and autolysosomal cargo. 
Methods: We employed a spontaneously aggregating tau model in primary mouse neurons to study the 
effect of tau aggregation and GVB accumulation on proteostasis. Quantitative high-content automated 
microscopy was used to measure the effect of our (genetic and pharmacological) interventions on protein 
synthesis, GVB accumulation and/or cargo accumulation to the GVB. Since CK1δ specifically targets to 
GVBs, we studied the effect of inhibition of CK1δ on GVB accumulation. We also tested the effect of 
inhibition and stimulation of autophagy on GVB accumulation. 
Results: While tau aggregation reduces protein synthesis, the presence of GVBs rescues this phenotype. 
Moreover, GVB-positive neurons elicit a stronger proteostatic response than GVB-negative neurons. 
Furthermore, inhibition of CK1δ decreases GVB formation. Similar results were obtained when autophagy 
was inhibited, while stimulation of autophagy did not affect GVB accumulation. 
Conclusions: Our data show that GVB-positive neurons are resilient to tau-induced proteostatic 
impairment. Furthermore, CK1δ activity as well as autophagy are required for the formation of GVBs. We 
conclude that CK1δ is an essential upstream regulator for the formation of GVBs as a protective neuron-
specific, proteostatic stress response to tau pathology.
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Aims: The locus coeruleus (LC) is a small nucleus in the brainstem and the sole source of the 
neurotransmitter noradrenalin in the forebrain (1). In Alzheimer’s disease, it is among the first regions 
affected by Tau pathology and early neurodegeneration (2). However, the spatiotemporal development of 
Tau pathology as well as the underlying reasons for the selective vulnerability of LC neurons is still 
unclear. Given the high-energy demand of their unmyelinated long-ranging axons, tau-mediated 
mitochondrial impairment has been proposed as one important driver for the development of this 
neuropathological phenotype. 1. Poe, G.R., Foote, S., Eschenko, O. et al. Locus coeruleus: a new look at 
the blue spot. Nat Rev Neurosci 21, 644–659 (2020). https://doi.org/10.1038/s41583-020-0360-9 2. Braak 
H, Thal DR, Ghebremedhin E, Del Tredici K. Stages of the pathologic process in Alzheimer disease: age 
categories from 1 to 100 years. J Neuropathol Exp Neurol. 2011 Nov;70(11):960-9. doi: 
10.1097/NEN.0b013e318232a379. PMID: 22002422. 
Methods: We performed stereotactic injections of Cre-dependent AAVs carrying either human Tau-
P301S-mKate2 or mKate2 into the LC of mice expressing GFP in the outer mitochondrial membrane 
(OMM) specifically in LC neurons. We applied immunofluorescent analysis, 3D reconstructions as well as 
magnetic-activated cell sorting (MACS) of mitochondria for subsequent Mass Spectrometry analysis. 
Results: Our findings reveal a stable transduction of LC neurons and hyperphosphorylated Tau, 
recapitulating human Tau pathology. Importantly, we observed the localization of Tau with mitochondria. 
Proteomic analysis of isolated LC-mitochondria in human Tau-expressing mice revealed multiple 
alterations. 
Conclusions: Here, we provide insights into a new Tau model to better understand the earliest 
pathological defects. Our findings point towards a mitochondrial dysfunction and their crucial involvement 
in the intriguing vulnerability of LC neurons.
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Aims: Mitochondria are essential organelles that play a predominant role in cellular bioenergetics, 
notably by providing the main source of cellular energy via adenosine triphosphate (ATP) generation. 
However, in tauopathies, abnormal tau proteins impair almost all mitochondrial functions, from respiration 
to mitophagy. 
Spermidine (SPD) is a polyamine known to exert cardioprotective, neuroprotective and lifespan-promoting 
effects by triggering autophagy as its main mode of action. However, the effects of SPD on mitochondrial 
dysfunction induced by abnormal tau protein have not yet been investigated. Therefore, the present study 
aimed at evaluating the effects of SPD on mitochondrial function in a cellular model of tauopathy. 
Methods: SH SY5Y cells expressing the mutant tau P301L (P301L cells) or the empty vector (vector 
cells) were treated with SPD at a concentration of 0,1µM for 48h. Then, bioenergetic parameters such as 
ATP production, mitochondrial membrane potential (MMP), cell respiration and cell metabolic activity 
were assessed. Effects of SPD on autophagy and mitophagy in vector and P301L cells were also 
investigated in this study. 
Results: SPD improved mitochondrial bioenergetics, characterized by an increase of the mitochondrial 
membrane potential, mitochondrial respiration, and adenosine triphosphate (ATP) production, in both 
control and P301Ltau-expressing cells. In addition, SPD decreased the level of free radicals, increased 
autophagy, and restored P301Ltau-induced impairments in mitophagy. 
Conclusions: This study suggests that SPD supplementation might represent an attractive therapeutic 
approach to prevent/counter-act tau-related mitochondrial impairments. This research was funded by a 
Natvantage grant from the Wilhelm Doerenkamp-Foundation.
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Aims: Mitochondrial impairment, including impaired mitophagy, has been identified as an early feature of 
tauopathies, leading to the accumulation of damaged or dysfunctional mitochondria. This study aimed to 
explore standardized Ginkgo biloba extract (GBE) potential as a therapeutic agent of tauopathies by 
investigating its effects on mitophagy, autophagy and associated protein expression in cells expressing 
the P301L mutant tau. 
Methods: Human neuroblastoma cells SH-SY5Y, overexpressing the P301L mutant tau, were used. Cells 
were transiently transfected with DsRed-LC3 and then treated with either GBE (LI1370; 100μg/ml) or 
DMSO vehicle for a 24-hour period. Autophagic flux was assessed using bafilomycin A1 or DMSO, while 
mitophagy was assessed with FCCP. Mitochondria were visualized with a mitotracker. Autophagy and 
mitophagy were quantified by measuring fluorescence intensity and assessing colocalization. To analyze 
gene expression, total RNA was extracted from cells using the RNeasy Mini kit. RT-qPCR was employed 
for amplifying and quantifying mRNA expression levels. 
Results: Under baseline condition, no impact of a GBE treatment on P301L mutant tau cells was 
observed. Following stimulation with FCCP, P301L mutant tau cells displayed reduced mitophagy 
compared to control cells. Baseline levels of LC3 were increased in P301L cells due to impaired 
autophagosome degradation. Treatment with GBE reduced LC3 levels in P301L cells, indicating 
improved autophagosome degradation, while it increased in control cells, suggesting enhanced 
autophagosome formation. Further, treatment with GBE led to changes in the gene expression of PARK2, 
PINK1 and P62. 
Conclusions: Treatment with GBE was able to alleviate mitophagy deficits in P301L mutant tau 
expressing cells, improve autophagic flux and increase the expression of genes related to mitophagy and 
autophagy pathways.
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Aims: Alzheimer's disease (AD) is a prevalent neurodegenerative disorder, marked by neurofibrillary 
tangles (NFTs) and beta amyloid plaques in human brain, linked to cognitive decline and memory loss. 
Mitochondrial dysfunction contributes to AD progression, as mitochondria provide neurons with ATP, 
regulate calcium balance, and modulate apoptosis. Clinical data indicate mitochondrial malfunctions, 
energy metabolism deficits, and oxidative damage in AD. However, the direct impact of tau pathology on 
mitochondria remains unclear, necessitating further investigation. This study examines influence of AD-
tau pathology on mitochondria using in-vitro and in-vivo AD models. 
Methods: In-vitro experiments employed RD P301S tau FRET Biosensor cell model, expressing P301L 
mutant tau protein. While, in-vivo experiments used SHR72 transgenic rats with truncated human tau 
protein, at an early terminal stage. Flow cytometry and Immunohistochemistry were employed to validate 
the AD-tau aggregation in-vitro and tau pathology in-vivo in free floating sections. While confocal 
microscopy and western blotting were utilized to analyse the effect on mitochondria. Furtermore, the 
reactive oxygen species (ROS) production was quantified using standard protocol for flow cytometry. 
Results: We confirmed the induction of Tau pathology in both in-vitro and in-vivo settings. Mito-tracker 
fluorescence intensity was significantly reduced in AD tau-infected cells, and confocal imaging revealed 
disrupted mitochondrial network configuration. Likewise, elevated amount of mitophagy markers (PARKIN 
and PINK 1) were noted in transgenic animal models. The production of reactive oxygen species were 
increased in the cells infected with AD-tau. 
Conclusions: Our findings suggest that AD-tau pathology might trigger mitochondrial dysfunction in 
Alzheimer,s disease, however, it requires further investigation. Acknowledgement: This work is 
supported by APVV-20-0331, APVV-19-0585, APVV-20-0585, and VEGA 2/0127/22grant.
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Aims: We established, here, experimental paradigms enabling the investigation of tau-related 
abnormalities (pathological phosphorylation, amyloid aggregation) in Alzheimer’s disease (AD) and 
related tauopathies to evaluate the therapeutic potential of anti-tau molecules for these disorders. More 
specifically, we were interested in characterizing the effects of DDMC and DOT, two non-antibiotic 
tetracycline (TC) derivatives of demeclocycline and oxytetracycline, respectively. 
Methods: To monitor pathological tau phosphorylation, we implemented cultures of mouse cortical 
neurons grown in astrocyte-conditioned medium (ACM) [Tourville et al, Antioxidants, 2023] and submitted 
them to sustained low-level insults generated by either catalytic iron or glutamate. Pathological tau was 
revealed with the AT8 antibody that identifies p-Ser202/p-Thr205 residues. We also adapted an ex vitro 
assay where amyloid aggregation of tau is achieved using heparin as a co-factor [Medina et al, Front 
Aging Neurosci, 2021]. 
Results: When exposed to iron (1.6 µM)-containing medium, p-tau accumulation culminated in neuronal 
somas 4 days after the change of culture medium, to decrease progressively thereafter when 
neurodegeneration had further advanced. When cultures maintained in ACM where challenged with 
glutamate, p-tau induction peaked earlier, i.e., 24h after initiating the excitotoxic insult. The use of two 
fluorogenic probes DHR-123 and TMRM revealed that p-tau accumulation correlated in both cases with 
an escalation of oxidative stress and a drop of mitochondrial membrane potential. Oxidative stress and p-
tau build-up as well as ensuing neurodegenerative changes were efficiently prevented by either DDMC or 
DOT. Rescued neurons remained fully functional as they efficiently accumulated [3H]-2-deoxyglucose. 
Interestingly, these two compounds also prevented heparin-activated tau aggregation, at low micromolar 
concentrations. 
Conclusions: Based on present results, we suggest that the non-antibiotic TCs DDMC and DOT may 
have therapeutic value in preventing early tau-related abnormalities in AD and other tauopathies.
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Aims: Triggering Receptor Expressed on Myeloid Cell 2 (TREM2) plays a crucial role in the transition of 
microglia from a state of homeostasis to a state associated with the disease. Mutations in TREM2 are 
strongly linked with a higher risk of developing neurodegenerative diseases, including Alzheimer’s 
disease (AD). There have been contradictory findings regarding the potential detrimental or protective 
effects of microglial activation and TREM2-related microglial responses in AD. Although previous studies 
reported increased CSF soluble TREM2 (sTREM2) in different clinical stages of AD, the exact association 
between AD hallmarks such as Aβ and tau pathology remains unclear. In the present study, I aimed to 
investigate the association between TREM2-related microglial responses and tau accumulation in the 
presence and absence of Aβ pathology in order to give a better view of the role of microglial activation in 
AD development. 
Methods: Imaging data of 178 non-demented participants including 107 Aβ-negative participants, 71 Aβ-
positive were recruited from ADNI. The CSF sTREM2 was used as an in vivo indicator of microglial 
responses associated with TREM2. Furthermore, I used longitudinal tau-PET and resting-state fMRI 
connectomes in order to investigate the association of TREM2-related microglial activation and tau 
spreading through functional connections. 
Results: A higher level of sTREM2 was associated with slower tau aggregates accumulation in non-
demented Aβ-positive. Furthermore, measuring the tau spreading through inter-connected regions using 
fMRI connectomes confirms that the TREM2-related microglial activity might be a protective factor against 
tau pathology in brain tissue. 
Conclusions: These findings demonstrate that in individuals with initial Aβ abnormalities, TREM2-related 
microglial activation is linked to reduced regional accumulation of tau aggregates and also, spreading 
across interconnected brain regions, as evaluated through fMRI connectomes during the early stages of 
AD.
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Aims: There is no cure and no efficient therapy for most neurological disorders, including Alzheimer’s 
Disease (AD), and Parkinson's Disease (PD). Today, 99.6% of the drugs targeting neurological diseases 
that pass animal tests fail on human trials and currently available animal models fail to reproduce the 
pathological complexities of AD or PD. For the successful development of new therapies, robust 
alternative approaches methods (NAMs) that specifically recapitulates the human neuronal signaling 
pathways are required to elucidate the mechanism of neurodegeneration in AD, PD and other 
neurological diseases. Ananda Devices developed a microphysiological system (MPS) for rapid growth 
and precise organization of human neuronal networks-on-a-chip, in scalable multi-well microplates, 
enabling automation of the analysis of multiple neuronal parameters in 3000 individual neurons per plate 
(NeuroHTS™ platform). In this study, the aims were to identify key morphological parameters in neurons 
derived from iPSC cells from patients to understand and measure AD and PD Disease progression. 
Methods: In this study, we used the NeuroHTS™ platform to compare neuronal morphology, network 
dynamics, synapses, and electrical function of excitatory neurons derived from human induced pluripotent 
cells from healthy and AD donors as well as dopaminergic neurons derived from human induced 
pluripotent cells from healthy and PD donors. 
Results: showed key differences in axonal growth, axonal thickness, neuronal connections, synapse 
formation, synaptic maturity, and tau distribution. 
Conclusions: The data highlight how Ananda Devices’ human based, in vitro, NeuroHTS™ platform 
enables rapid and automated compound screening directly on patient’s derived cells.
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Aims: There is no cure and no efficient therapy for most neurological disorders, including Alzheimer’s 
Disease (AD), a progressive type of dementia largely associated with the loss of synapses in the brain. It 
is estimated that 99.6% of the drugs targeting neurological diseases, such as AD, that pass animal tests 
fail on human trials. Animal experiments are currently the gold standard to test toxicity and efficacy of 
compounds. However, it is not feasible to test all compounds in the market with current guidelines due to 
high costs; long testing times, high number of animals required and low reproducibility. New, human 
based, more predictive models are required to accelerate the development of effective therapies. At 
Ananda Devices, we developed technology for rapid growth and precise organization of human neuronal 
networks, adapted to multi-well microplates (NeuroHTS™) and automated analysis of multiple parameters 
on neuronal morphology, neurite growth, synapse formation and network dynamics in 3000 individual 
neurons per plate. 
Methods: In this study, we used the Ananda Devices microphysiological system to compare neuronal 
morphology, network dynamics, synapses and electrical function of neurons derived from iPSC cells from 
Healthy and Alzheimer’s Disease donors. 
Results: Using this high-definition analysis, we were able to identify key differences in axonal growth, 
axonal thickness, neuronal connections, synapse formation, synaptic maturity, tau distribution in cells 
derived from Alzheimer’s Disease donors and Healthy donors. The results were validated using RNAseq 
analysis highlighting key signaling pathways involved in neurodegeneration. 
Conclusions: The high sensitivity of the NeuroHTS™ platform enables rapid and automated compound 
screening directly on patient’s derived cells. The main advantages of the technology are faster acquisition 
of neuronal data and generation of more predictive data of compounds’ safety and efficacy prior to 
exposure to humans.
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Aims: In this study, we seek to ascertain the relationship between alcohol consumption during the early 
stages of neurodevelopment (characterized as Binge Drinking) and the onset and progression of 
Alzheimer's disease. Therefore, our fundamental objectives are to characterize the primary 
transformations identified both in the inhibitory neurons of the key areas associated with the disease and 
in the glial cells (astrocytes and microglia) linked to the characteristic neuroinflammatory state induced by 
such agents. 
Methods: Using a murine model of P301S tauopathy, we will aim to administer alcohol (5 g/kg/d - 25% 
EtOH) or water at an equivalent volume to different experimental groups during a period of their life 
analogous to human adolescence (P20-P25), following a pattern associated with adolescent Binge 
Drinking (2-2, on-off). Subsequently, we will allow normal development of the animals until P200, at which 
point they will be euthanised for sample collection and immunohistological analysis of the primary 
neurons and target structures. 
Results: We anticipate a significant increase in neurofibrillary tangles in those animals that have 
consumed alcohol. Additionally, we expect an increase in glial cell reactivity in these animals, along with 
an augmentation of distinct extracellular structures (PNNs) characteristic of the inhibitory neurons. 
Conclusions: In this study, we expect to conclude that alcohol consumption during adolescence 
seemingly exerts effects not only in the short term but also in the long term, manifesting in an earlier and 
more aggressive onset of the tauopathy characteristic of Alzheimer's disease. Furthermore, the inhibitory 
connections and networks, typically distorted in the early stages of the disease, possess a barrier that is 
not only physiological but also physical in the form of proteoglycans and sugars, enhancing the rigidity of 
the network and reducing its flexibility and plasticity.
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Aims: For neurodegenerative disorders, including tau pathology, it is crucial to comprehend the human 
brain aging on the mitochondrial level, which serves as the neuronal powerhouse. However, finding 
suitable models to study human brain aging is challenging due to limitations and ethical constraints. 
Advanced human neuronal in vitro models like iPSCs-derived neurons and directly induced neurons are 
of interest. There remains uncertainty in these model systems surrounding the potential to undergo 
rejuvenation or maintain an aging-associated donor signature, especially for the iPSCsN. The study 
aimed to investigate the degree to which iPSCsN and iNs retain the aging donor signature focusing on 
bioenergetics. 
Methods: The total ATP level, mitochondrial membrane potential (MMP), reactive oxygen species (ROS), 
mitochondrial respiration (OCR), mitochondrial mass, mitochondrial morphology, and glycolysis were 
compared between iPSCsN and iNs from the same young (n = 4, Agemean = 31 years) and aged (n = 4, 
Agemean = 69 years) donors. 
Results: Our preliminary findings demonstrated that both the iNs and the iPSCsN could preserve an 
aging- associated phenotype compared to the equivalent young neurons. The aged neurons showed a 
decrease in ATP, MMP, and OCR and an increase in ROS, glycolysis, and mitochondrial mass. The 
mitochondrial dynamics were characterized by a more fragmented mitochondrial shape. 
Conclusions: Our preliminary findings indicate that iNs and iPSCsN display an aging-associated at the 
mitochondrial level phenotype contrary to the belief that aged iPSCsN would fully rejuvenate. Further 
investigation is needed to determine the extent of this preservation. Overall, this work will help us better 
understand how accurately ''aged'' iNs and iPSCsN simulate human brain aging and contribute to the 
development of cutting-edge methods for discovering pharmacological targets to enhance human health 
during aging and in tau pathology.
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Aims: Microglia, the resident immune cells of the central nervous system, play critical roles in the 
neuroinflammatory alterations indicated in the pathogenesis of age-dependent neurodegenerative 
diseases including Parkinson's and Alzheimer's disease. However, the connection between microglia 
dysfunctions and chronological aging remains unclear. In the current study, we investigated the effect of 
telomere shortening, a critical hallmark of aging, in the both an in vitro and an in vivo model. 
Methods: By inhibiting the telomerase activity, we successfully shortened the telomeres of the microglia 
in the mouse brain and generated iPSC-derived human microglia with shorter telomeres. We analyzed 
the transcriptomic changes of the microglia and tested the functional impacts of telomere shortening via 
behavioral studies. 
Results: We identified strong senescence signals in the microglia with shorter telomeres in both our in 
vitro and in vivo models. Meanwhile, we identied an unique senescence-associated-secretory-phenotype 
(SASP) signautre that has potential effects on both neurons and oligodendrocytes. Our behavioral studies 
also demonstrated a detrimental effect of telomere shortening on the congnitive abilibities of mice. 
Conclusions: Overall, our current data lead to the conclusion that replicative microglia senescence 
caused by telomere attrition disrupts homeostatic microglia-neuron and microglia-oligodendrocyte 
interactions and can potentially contributes to the pathogenesis of age-related neurodegenerative 
diseases.
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Aims: Recent studies have shown that gut microbiota can affect the development of Alzheimer's disease 
(AD) through various mechanisms. Bile acids (BAs), which are the final byproducts of cholesterol 
metabolism created through both the human body and gut microbiome, appear to be influenced by gut 
microbiota and may impact AD pathological characteristics such as the accumulation of tau and amyloid-
β. We aimed to investigate the associations between various serum BAs and CSF biomarkers (including 
Aβ, total tau, and p-tau). Additionally, we sought to examine the longitudinal changes in brain Aβ and tau 
through PET imaging in relation to BAs profile. 
Methods: The data of 828 subjects including 491 diagnosed with mild cognitive impairment (MCI), 119 
patients diagnosed with AD, and 267 cognitively normal (CN) participants were obtained from ADNI. The 
baseline and longitudinal [18F] florbetapir and [18F] flortaucipir PET standard uptake value ratios (SUVR) 
measures were obtained to assess the accumulation of tau and Aβ. Moreover, baseline levels of serum 
BAs and CSF Aβ1-42, tau, and p-tau were used. 
Results: After FDR correction we observed that five BAs level and relevant calculated ratios were 
associated with CSF p-tau and tau, three with CSF Aβ1-42. Furthermore, three BAs level and relevant 
calculated ratios were associated with the tau-PET rate of change, and two with the Aβ rate of change. 
Conclusions: The findings from our study suggest a correlation between altered profiles of BAs and CSF 
and imaging biomarkers associated with AD. These results provide supporting evidence for the link 
between the gut microbiome and the pathological features of AD.
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Aims: Chronic Traumatic Encephalopathy (CTE) is a neurodegenerative tauopathy associated with 
repetitive head trauma. The pathogenesis of neuronal dysfunction and loss in CTE is poorly understood, 
highlighting a need to probe disease mechanisms from a broad lens. Neurons each harbor somatic 
single-nucleotide variants (sSNV) in their genomes, which we have found accumulate with age and 
increase in Alzheimer’s disease (AD). Somatic mutational patterns provide fingerprints of cellular disease 
mechanisms, identified through signature analysis. 
Methods: We performed single-cell whole-genome sequencing on neurons from CTE and age-matched 
controls, and analyzed the burden of somatic mutations and associated nucleotide change signatures for 
mutational patterns. 
Results: We found that neurons in CTE harbor significantly increased sSNV, compared to non-diseased 
control neurons. Signature analysis showed specific disease-related patterns in the somatic mutations 
that accumulate in CTE. Somatic mutations in CTE neurons share certain signature features with AD, but 
also show distinct mutational signatures that suggest CTE-specific pathogenic mechanisms impacting the 
neuronal genome. 
Conclusions: CTE, a neurodegenerative disease associated with repetitive head trauma, shows 
neuronal somatic mutation accumulation, a finding also seen in sporadic neurodegeneration in AD. The 
somatic mutational signatures of CTE illuminate divergent mechanisms from AD, but also point to 
common mutational features that may constitute broader hallmarks of neurodegeneration. The 
identification of somatic mutation in distinct neurodegenerative diseases will enable further dissection of 
pathogenesis cascades, to illuminate diagnostic and therapeutic targets.
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Arnaldo Parra-Damas1,2, Angel Deprada1,2, Maria Capilla-López1,2, Carlos A. Saura1,2 
1Universitat Autònoma de Barcelona, Institut De Neurociències, Department De Bioquímica I Biologia 
Molecular, Bellaterra, Spain, 2Centro de Investigación Biomédica en Red (CIBER), Ciber Enfermedades 
Neurodegenerativas (ciberned), Madrid, Spain 

Aims: Excitatory/inhibitory neurotransmission imbalance in memory neural circuits affected by amyloid-β 
and tau pathologies are thought to underlie memory deficits in Alzheimer’s disease (AD). However, the 
specific cellular mechanisms by which these neuropathological hallmarks induce dysfunction of excitatory 
and inhibitory hippocampal neurons remain poorly understood. Here, we report differential deleterious 
effects of amyloid-β and tau on hippocampal-dependent memory and synaptic plasticity as well as cell 
type-specific pathology in novel APP/Tau transgenic mice expressing human familial AD-linked mutant 
amyloid precursor protein (APP) and microtubule-associated protein tau (MAPT) genes. 
Methods: We combined behavioral, molecular, biochemical, as well as conventional and advanced 
histological and microscopy analyses, including tissue clearing and expansion microscopy, to assess the 
effect of Aβ and Tau accumulation on the hippocampus of APP/Tau mice, focusing on Pvalb-expressing 
interneurons. Furthermore, we applied cell type-specific RNA-seq analyses in hippocampal excitatory 
neurons (CaMKIIα+) and inhibitory interneurons (Pvalb+) of APP/Tau;RigoTag mice. 
Results: Histopathological analyses reveal that Aβ and pTau are expressed in hippocampal CaMKIIα+ 
neurons but not Pvalb+ interneurons in 6 month-old APP/Tau mice. Accordingly, cell type-specific gene 
expression profiling using APP/Tau;CamK2α-Cre;RigoTag and APP/Tau;Pvalb-Cre;RiboTag mice show 
that APP and Tau gene expression is restricted to excitatory neurons. Importantly, 6 month-old Tau and 
APP/Tau mice show spatial learning and memory deficits, which are associated with reduced levels of 
synaptic proteins and synaptic Tau accumulation, as revealed by biochemical and expansion microscopy 
analyses. Moreover, APP/Tau mice show a selective reduction and altered morphology of hippocampal 
inhibitory Pvalb-expressing neurons, accompanied by age-dependent alterations in perineuronal nets 
(PNNs). 
Conclusions: Altogether, APP/Tau mice reproduce AD pathological changes, showing cell type-specific 
alterations in excitatory and inhibitory neurons, making this model a useful tool for studying the molecular 
mechanisms underlying selective cellular vulnerability in AD.
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POTENTIAL NEUROPROTECTIVE PROPERTIES OF CART (COCAINE- AND AMPHETAMINE-
REGULATED TRANSCRIPT) PEPTIDE ANALOGS IN IN-VIVO MODEL OF OBESITY AND TAU 
HYPERPHOSPHORYATION 
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Andrea Pacesova1, Lenka Maletínská1, Blanka Železná1, Jaroslav Kuneš2 
1IOCB CAS Prague, Biochemistry And Molecular Biology, Prague, Czech Republic, 2Institute of 
Physiology, Experimental Hypertension, Prague, Czech Republic 

Aims: Hypothermia, a phenomenon observed in elderly patients with obesity and type 2 diabetes mellitus 
as well as in mouse models of obesity (e.g. leptin deficient ob/ob obese mice), was linked to development 
of Alzheimer’s disease (AD), especially hyperphosphorylation of Tau protein. Currently, anorexigenic and 
antidiabetic substances, such as cocaine- and amphetamine-regulated transcript peptide (CARTp), are 
examined as possible neuroprotective agents. 
Methods: We employed a mouse model of obesity with hypothermia, insulin resistance, and increased 
hippocampal Tau hyperphosphorylation, namely mice with monosodium glutamate (MSG)-induced 
obesity, to explore potential neuroprotective properties of natural CARTp, CART(61-102), administered 
intracerebroventriculary to the 3rd ventricle (ICV, 1 µg/day/mouse for 2 weeks) and its novel palmitoylated 
analog, palm-CART, administered subcutaneously (SC, once daily 10 mg/kg for 3 weeks); control lean or 
obese MSG mice were treated with saline. We examined peripheral and central insulin resistance and 
neuropathological changes in the hippocampus using the method of western blot. 
Results: Compared to saline-treated MSG mice, MSG mice treated with CART(61-102) or palm-CART 
significantly decreased food intake and body weight, as well as increased the body temperature. MSG 
mice developed peripheral insulin resistance expressed by QUICKI (quantitative insulin sensitivity check 
index); the treatment with palm-CART tended to reverse it. In the hippocampi, we observed only 
insignificant reduction in activation of insulin signaling cascade, and no significant changes in its 
activation after the treatment with both peptides. However, we detected significantly increased Tau 
hyperphosphorylation at Thr212 or Ser404 in hippocampi of MSG mice, which was attenuated by the 
treatment with CARTp analogs. 
Conclusions: Analogs of CARTp were able to reduce food intake and body weight, increased body 
temperature of obese MSG mice, and attenuated Tau hyperphosphorylation in hippocampi.
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EVALUATION OF TARGETED PROTEIN DEGRADATION MODALITY FOR TAU AGGREGATES 
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1Merck Sharp & Dohme, Neuroscience, Rahway, United States of America, 2Merck Sharp & Dohme, 
Quantitative Biosciences, Rahway, United States of America, 3Merck Sharp & Dohme, Chemical Biology, 
Rahway, United States of America, 4Merck Sharp & Dohme, Discovery Chemistry, Rahway, United States 
of America 

Aims: In Alzheimer’s disease (AD) levels of aggregated tau protein correlate with neuronal dysfunction 
and cognitive decline. Therefore, clearing tau aggregates may modify disease progression in AD and 
primary tauopathies. The growing field of proximity induced modalities that enable targeted degradation of 
proteins of interest prompted us to explore these approaches for clearance of pathological, aggregated 
tau. Selective removal of pathological intracellular protein aggregates using a small molecule represents 
a novel approach towards the development of a future therapeutic. 
Methods: We tested a set of published heterobifunctional tau degraders that utilize Cereblon E3 ligase in 
a human iPSC neurons overexpressing aggregation-prone tau, and in B35 rat neuroblastoma and CHO-
K1 Tau P301L cell-lines with tau pathology induced by tauopathy mouse brain seeds. We performed 
global proteome profiling to explore putative off-targets of tau degraders. 
Results: Using imaging and AlphaLISA assay we confirmed a decrease of tau aggregates with treatment 
of degraders in human iPSC tau model. However, global proteome profiling indicated degradation of 
GSPT1 protein, a translation termination factor and a reported thalidomide/CRBN off-target, with the 
treatment of putative tau degraders. Additionally, tested published tau degraders that did not reduce 
GSPT1 did not decrease tau levels without accompanying cytotoxicity. Hypothesizing that this lack of an 
effect and observed cytotoxicity could be specific to iPSC neurons, we tested putative tau degraders in 
additional tau pathology assays in rodent cells, B35 and CHO-K1. Again, we did not observe a decrease 
in tau levels without cytotoxicity. 
Conclusions: Our efforts highlight the challenge in conclusively demonstrating reduction of tau pathology 
using proximity induced degradation and emphasize a need for in depth understanding and confirmation 
of the mechanisms of action that lead to observed tau decreases.
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HIGH-AFFINITY ANTI-TAU IMMUNOTHERAPY TARGETING THE CORE EXHIBITS INHIBITION OF 
TAU PATHOLOGY IN A MOUSE MODEL OF TAUOPATHY 
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1University of Aberdeen, Institute Of Medical Sciences, Aberdeen, United Kingdom, 22. TauRx 
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Aims: Immunotherapy is an attractive proposition to prevent the spread of pathologic tau in Alzheimer's 
disease and other tauopathies. S1D12, a chimeric IgG2a isolated via phage display, targets the disease-
causing core of tau. S1D12 recognises tau341-353 with high affinity (200 pM) and prevents tau 
aggregation and propagation in biochemical and cellular assays, respectively. The objective was to 
assess the potential of anti-tau immunotherapy targeting the core to prevent tau pathology in tau 
transgenic mice. 
Methods: Four-weekly doses followed by four-fortnightly doses of S1D12 (30 mg/kg) or negative control 
(n=10 per group) were administered via intraperitoneal injection to tau transgenic mice (Line 66; Melis et 
al., 2015) that were sacrificed one week after their final dose. Dosing was performed on two cohorts of 
mice starting from 2 months and 4.5 months of age, respectively, with baseline animals sacrificed for 
reference. Endpoints included quantification of oligomeric tau and phosphorylated tau in brain 
homogenate and neurofilament light and core tau in plasma. 
Results: In both cohorts of mice, S1D12 inhibited generation of oligomeric tau and phosphorylation at 
p202/p205 and p396. This was associated with a reduction in neurodegeneration and an increase in core 
tau in plasma. In the 4.5-month cohort, S1D12 did not remove already established tau pathology below 
baseline. 
Conclusions: High-affinity anti-tau immunotherapy targeting the core offers great potential for inhibiting 
progression of tau pathology. Mechanism of action of core immunotherapy appears exclusive to inhibition 
rather than removal of established pathology.
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COMPARATIVE EFFICACY AND SELECTIVITY OF PHARMACOLOGICAL INHIBITORS OF DYRK 
AND CLK PROTEIN KINASES 
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Aims: Dual specificity, tyrosine phosphorylation regulated kinases (DYRKs) and cdc2-like kinases (CLKs) 
play a large variety of cellular functions, regulating alternative splicing, DNA damage repair, chromatin 
transcription, cell cycle, apoptosis, neuronal cytoskeleton and axonal transport, synaptic plasticity, etc. 
There is thus growing interest in pharmacological inhibitors of as research reagents to evaluate the 
cellular functions of these Ser/Thr kinases. There is also growing interest in the development of drug 
candidates specifically targeting some of these kinases, especially in the context of Down syndrome, 
Alzheimer’s disease and Parkinson’s disease (DYRK1A), diabetes (DYRK1A, DYRK1B), viral infections 
(DYRKs, CLKs), etc. 
Methods: In this study, we made an unbiased comparative evaluation of the kinase inhibitory activity of 
a library of 56 reported DYRK/CLK inhibitors. 
Results: All inhibitors were compared, side-by-side, in a dose-dependent manner, for catalytic activity on 
a panel of 12 recombinant human kinases (CDK5/p25, CK1ε, CLK1-4, DYRK1A, 1B, 2-4, GSK3β), 
enzyme kinetics allowing the determination of residence time and Kd (DYRK1A, CLK1, GSK3β), in-cell 
inhibition of Thr-212-Tau phosphorylation (a DYRK1A specific site particularly relevant to Alzheimer’s 
disease) and cytotoxicity. The 26 most active inhibitors were modelled in the crystal structure of DYRK1A. 
Results show a rather large diversity of potency and selectivity among the reported inhibitors, and 
emphasize the difficulties to avoid “off-targets” in this area of the kinome. 
Conclusions: Strengths and weaknesses of each inhibitor are discussed. The use of a panel of 
selected DYRKs/CLKs inhibitors is suggested to analyze the functions of these kinases in cellular 
processes, especially in the CNS.
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LEAD PHENOXYTACRINE DERIVATIVE AS NOVEL NEUROPROTECTIVE COMPOUND IN VIVO 
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Aims: The aim of our study was to prepare a series of compounds derived from the hit compound 7-
FEOTA and investigate its biological properties rising from their dual action. After assessing in vitro 
affinities for all 30 compounds within the series, we applied a selection in vitro/in vivo process, where the 
most promising compounds was highlighted, in particular by favorable behavioral and neuroprotective 
effect in vivo using various models. 
Methods: In vitro evaluation done by Ellman´s method and patch-clamp for block of acetylcholinesterase 
and NMDA receptors respectively. Rat wistar model was used to evaluate pharmacokinetics and acute 
toxicity. Behavioral effects was investigated using MK-801 in the open field test, Morris water maze and 
prepulse inhibition. Neuroprotection was evaluated using NMDA-induced model of hippocampal lession 
Results: A series of 30 compounds derived from 7-phenoxytacrine was evaluated the inhibitory potency 
towards acetylcholinesterase and hGluN1/hGluN2B receptor. We have selected.I-52, III-52 and III-56 as 
the most effective NMDA-blockers and II-52 as the compound with dual effect. After evaluating BBB 
penetration and acute toxicity in vivo we further selected I-52 and II--52 and performed behavioral tasks. 
Applying open field assessment and PPI the results indicate that unlike MK-801, the compounds I-
52 and II-52 at selected doses (2 and 5 mg/kg, respectively) possess low risk of serious behavioral side 
effects of NMDA receptor antagonists. Furthermore, I-52 (2 mg/kg) but not II-52 (5 mg/kg) mitigated the 
scopolamine-induced cognitive deficit. Finally, NMDA-induced session experiment showed the 
neuroprotective effect of I-52 against the neurodegeneration. 
Conclusions: We have developed a lead compounds I-52 7‐(2‐methoxyphenoxy)‐1H,2H,3H‐
cyclopenta[b]quinoline‐9‐amine hydrochloride) showing neuroprotective effect and no side effect in vivo 
typical for the class of NMDA antagonists. The mechanism of action involves the interaction with NMDA 
receptors with uncertain contribution of AChE.
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TAU LIQUID-LIQUID PHASE SEPARATION IS REGULATED BY THE CALCIUM-BINDING S100B 
CHAPERONE 
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Aims: The phenomenon of liquid-liquid phase separation (LLPS) involving tau is increasingly 
acknowledged as a contributory process in the onset of tau aggregation and the generation of pathogenic 
conformers within Alzheimer’s disease (AD). Neuroinflammation accompanies tau pathology, with late-
stage astrocyte-released alarmin exacerbating the condition, while early inflammatory responses 
encompass protective functions. This applies to the Ca2+-binding protein S100B, which we recently 
implicated as a proteostasis-regulator that inhibits amyloid-β (Cristóvão et al. 2018 Sci Adv) and tau 
aggregation/seeding (Moreira et al. 2021 Nat Commun). These findings suggest a broad holdase-type 
chaperone function for S100B in counteracting the malformation of protein structures. Our study aims to 
elucidate S100B's role in tau LLPS. 
Methods: PEG-induced tau LLPS was followed by spectroscopy measurements of light absorbance 
(400nm) and tau fluorescently labelled. Co-localization of S100B within tau droplets was achieved using 
fluorescence-labelled proteins and FLIM-FRET. Evaluation of droplet fluidic characteristics encompassed 
fluorescence recovery after photobleaching (FRAP) and observation of fusion events. 
Results: Phase diagrams indicate significant suppression of tau droplet formation by Ca2+-S100B, 
preserving droplet liquid properties. The introduction of Ca2+ to PEG-induced LLPS with apo-S100B 
promptly reduces tau droplet levels, highlighting the dynamic, calcium-triggered nature of Ca2+-S100B's 
action. Likewise, S100B effectively halts PEG-free Zn2+-induced tau LLPS due to its combined Zn2+-
buffering and tau-interaction capabilities. 
Conclusions: Our results establish S100B as a calcium-dependent suppressor of tau LLPS. Collectively, 
these findings suggest that S100B, functioning as a chaperone, regulates the formation of various 
pathological conformers and phase-separated systems, strengthening its pivotal role as a proteostasis 
regulator in early neurodegeneration. Acknowledgments: EU for funding Twinning Grant EU-
TWIN2PIPSA/GA101079147, FCT/MCTES (Portugal) for funding UIDB/04046/2020 and 
UID/MULTI/04046/2020 (BioISI) and PhD grant 2020.06443.BD (GGM) and Agilebio for funding 
LabCollector Scientific Award 2021 (CMG).



 
Shift 2 - 0445 

HETEROTYPIC INTERACTIONS DRIVE ANTI-AGGREGATION ACTIVITY OF NANOBODIES 
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Aims: Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by the World Health 
Organization as a public health priority. The pathology is characterized by the aggregation of amyloid-β 
(Aβ) and Tau protein into amyloid-β plaques and neurofibrillary tangles, respectively. Neuroinflammation 
is also implicated in AD and is responsible for the secretion of alarmins, which include the S100B protein. 
S100B is highly studied in the context of AD, and it’s known for its dual function as a detrimental pro-
inflammatory mediator and a beneficial anti-aggregation chaperone over Aβ and tau, making it an 
amenable drug target. Since there is still no cure for AD and is highly attractive to target chaperones with 
an already reported anti-aggregation activity, a library of single-domain antibodies (or nanobodies) 
targeting S100B was developed to potentiate S100B chaperone activity and modulate tau aggregation. 
Methods: Here, we employed ThT-monitored kinetics of heparin-induced K18 aggregation to study the 
effect of nanobodies alone and in combination with S100B on K18 aggregation. Moreover, we performed 
mechanistic analysis to determine which step of the aggregation reaction are targeted by the nanobodies. 
Results: Several nanobodies potentiated S100B inhibitory effect over K18 (Tau244-372), possibly by 
harnessing S100B in a more competent conformation to bind K18. Surprisingly, control experiments 
revealed that some nanobodies alone significantly inhibit K18 aggregation even at sub-stoichiometric 
ratios. This striking observation is discussed in the context of possible heterotypic interactions between 
the nanobody CDR3 region and Tau/K18. Further, mechanistic analysis demonstrates that different 
nanobodies target multiple steps of K18 fibrillation. 
Conclusions: These findings uncover the therapeutic potential of anti-S100B nanobodies, which can be 
used as modulators of K18 aggregation or as activators of S100B chaperone activity. Funded by EU-
TWIN2PIPSA/GA101079147 and FCT-Portugal BD/11023/2022 (MCS)/UID/MULTI/04046/2020 (BioISI).
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INTRAVENOUS ADMINISTRATION OF BBB-PENETRANT AAV CONTAINING PRIMARY ARTIFICIAL 
MICRORNA TARGETING TAU REDUCES TAU BROADLY AND ROBUSTLY IN HTAU MOUSE BRAIN 
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Aims: Progression and spread of tau pathology in the brain correlates very well with cognitive decline in 
Alzheimer’s disease (AD). Reduction of tau is being pursued as a promising therapeutic approach. 
Lowering tau with anti-sense oligonucleotides (ASOs) has been shown to reduce tau and tau pathology in 
preclinical and clinical studies; however, this approach requires repeated administration of the ASO either 
intra-ventricularly or intrathecally. To evaluate the potential of intravenous (IV) administration of AAV to 
provide therapeutically relevant levels of tau knockdown broadly through the brain with one-time 
administration, we have evaluated the use of a blood-brain barrier (BBB)-penetrant capsid containing a 
primary artificial microRNA (pri-amiRNA) specifically targeting tau mRNA. 
Methods: 1. Candidate siRNA sequences were screened in silico and in vitro in multiple cell lines to 
identify siRNAs that lower tau mRNA for subsequent AAV vectorization into proprietary pri-amiRNA 
backbones. 2. A pri-amiRNA targeting tau mRNA, vectorized with a BBB-penetrant capsid (9P39) was 
tested using IV administration in hTau transgenic mice, with subsequent quantitation of vector genome 
and tau mRNA levels. 
Results: At 4 weeks post-dosing with this AAV9P39.tau pri-amiRNA in hTau mice, we observed a dose-
dependent increase in vector genome levels, concomitant with a dose-dependent decrease in tau mRNA 
levels, in multiple brain regions. Tau mRNA reductions ranged from 70% to 90% relative to the vehicle 
control group. 
Conclusions: These studies demonstrate that robust lowering of tau in hTau mice was achieved by 
treatment of mice with an AAV.pri-amiRNA specifically targeting tau mRNA. These encouraging results 
suggest that the combination of a potent pri-amiRNA targeting tau mRNA together with IV dosing of a 
BBB-penetrant capsid could be a useful one-time treatment for AD and other tauopathies.
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Aims: Alzheimer's disease (AD) presents a dysfunction in the U1 small nuclear ribonucleoprotein 
(snRNP) along with RNA splicing deficiency and mislocalization, which causes cell cycle re-entry and 
neuronal death. Considering that this dysfunction may precede protein aggregation and enhance 
spliceosome dysfunction, we aimed to analyze the effects of APT20TTMG, a synthetic single stranded 
cDNA, in human induced pluripotent stem cells (hiPSCs) derived neurons from healthy (HDC) and AD 
(ADC) donors and in the senescence-accelerated mouse prone 8 (SAMP8) model. 
Methods: Binding of APT20TTMG to U1 snRNP complex and pre-mRNAs was analyzed through protein 
and qRT-PCR immunoprecipitation, in SK-N-SH neuroblastoma cells. Following treatment with five 
concentrations of APT20TTMG, mitochondrial activity, glutamate release, apoptosis, morphology, Tau 
levels, and enrichment analysis of differentially expressed genes (DEGs) were evaluated in hiPSC-
derived neurons. Immunofluorescence for amyloid-β (Aβ), total Tau, pTau, and U1-70K was analyzed in 
cortex and hippocampus of SAMP8 mice, following a 42-day treatment with one concentration of 
APT20TTMG, via i.c.v. 
Results: APT20TTMG selectively bound to U1-70K and U1-C proteins of the U1 complex, U1 snRNA, 
and Tau and GAPDH pre-mRNAs. Treatment with APT20TTMG did not change mitochondrial activity, 
glutamate release, or apoptosis in both HDC and ADC neurons. However, it rescued the morphology of 
ADC neurons, with fiber breadth and branching levels similar to HDC neurons. It also specifically 
decreased Tau levels in ADC neurons and led to an enrichment of DEGs related to neurogenesis and 
neuron differentiation. In the SAMP8 model, treatment decreased Aβ in cortex, insoluble pTau in 
hippocampus, and U1-70K in both cortex and hippocampus. 
Conclusions: APT20TTMG is safe to neurons, with significant effects in preventing neurodegeneration 
and improving axonal functions, suggesting a novel therapeutic approach for AD.
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Aims: VY-TAU01 is a recombinant humanized IgG4 monoclonal antibody (mAb) directed against 
pathological tau that is intended to be administered via intravenous (IV) infusion to patients with mild 
dementia or mild cognitive impairment due to Alzheimer’s disease (AD). VY-TAU01 specifically targets an 
epitope in the C-terminus of tau and is derived from the mouse IgG1 mAb Ab-01. VY-TAU01 binds to 
pathological tau with high affinity and selectivity over wild-type tau, blocks paired helical filaments seed-
induced tau aggregates in vitro, and selectively stains tau tangles in AD and P301S mouse (C57/B6J-
Tg[Thy1-MAPT*P301S]2541Godt) brain. Nonclinical studies to support the initiation of the first-in-human 
study are being conducted in P301S mice and nonhuman primates (NHP). Here we describe the 
pharmacokinetics (PK) and tolerability of Ab-01 in P301S mice and VY-TAU01 in NHP. 
Methods: 1. Characterizing the PK and tolerability of Ab-01 in the P301S mouse after 5 weekly IV doses 
at 30, 80 or 120 mg/kg. 2. Characterizing the PK and tolerability of VY-TAU01 in NHP after a single IV 
dose at a high or mid dose level. 
Results: No adverse effects were observed in P301S mice or NHP following Ab-01 or VY-TAU01 
administration, respectively. The serum PK of 80 mg/kg Ab-01 in the P301S mouse exhibited a profile 
expected from a mouse IgG1 antibody with a half-life of approximately 12.6 days. Model based PK 
parameter estimates yielded a clearance rate (CL) of 0.166 mL/day, and central and peripheral volumes of 
distribution were 0.839 mL and 1.87 mL, respectively. Additional serum and cerebrospinal fluid PK results 
will also be presented. 
Conclusions: Initial studies demonstrated that Ab-01 and VY-TAU01 are well-tolerated in P301S mice 
and NHP, respectively, and that the serum PK profile is as expected.
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Aims: Tauopathies are neurodegenerative disorders characterized by accumulation of tau in neurons or 
glial cells. Several neuropathologic phenotypes are distinguished based on the distinct anatomic areas 
and specific isoforms of tau (3R/4R) in pathologic deposits. As tauopathies are strongly linked with 
neurodegenerative disease, there have been a growing interest in tau-targeted drug discovery. Therefore, 
we studied and developed novel tau-targeted therapeutic drug candidates for the treatment of AD and 
PSP by inhibition of tau oligomerization in early stage. 
Methods: We performed high-contents screening based on Tau Bi-FC cell-based assay platform and 
identified novel tau-aggregation inhibitors. Lead optimization was subsequently performed to improve 
potency and ADME/Tox properties, resulting in the production of lead compounds. In vivo efficacy of the 
lead compound was validated by demonstration of restoring memory impairment and motor dysfunction in 
transgenic animal models of P301L Tau-BiFC. 
Results: The lead compound, DTC2423 exhibited excellent 4R tau aggregation inhibitory activities (cell-
based IC50, 88 nM, in vitro IC50, 40 nM) with good cell viability (MTS IC50, 105 uM). DTC2423 reduced tau 
oligomerization and protected neuronal cell death. It restored memory impairment and motor dysfunction 
in P301L Tau-BiFC Tg mouse models (NOR, Y-maze, Barnes-Maze test, Balance beam and Rotarod 
test) with reduction of tau pathology. The mode of action of DTC2423 was confirmed by MALDI-TOF 
Mass Spectrometric Analysis and TR-2 competition study to show reversible covalent inhibition of 
disulfide dependent oligomer formation. 
Conclusions: Highly potent lead compound was identified having selective inhibition of 4R tau 
aggregation by using 3R and 4R Tau-BiFC, disease-specific cell-based assay platform and in vivo Tau-
BiFC P301L Tg mice model that improved significantly cognitive and motor dysfunction, and reduced tau 
pathology with good pharmacological properties.
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Aims: To assess the safety, tolerability, pharmacokinetics in plasma and CSF, effect on biomarkers of 
neuroinflammation and neurodegeneration, and clinical effects of TPN-101, a nucleoside reverse 
transcriptase inhibitor, in patients with progressive supranuclear palsy (PSP). 
Methods: 42 patients with probable PSP meeting Richardson criteria who were symptomatic for less than 
5 years were randomly assigned to double-blind treatment with TPN-101 100 mg, 200 mg, 400 mg, or 
placebo once daily for 24 weeks. Patients who completed the double-blind period of the study were 
eligible to receive once-daily TPN-101 400 mg in a 24-week open-label treatment period. Patients were 
assessed for safety, biomarkers, and clinical effects at regular intervals. Lumbar punctures were done at 
baseline, Week 24, and Week 48 for CSF assessment of PK and biomarkers. The prespecified biomarker 
of interest was CSF neurofilament light (NfL) at Week 24. 
Results: TPN-101 was well-tolerated, with only 2 withdrawals due to adverse events in the TPN-101 
treatment groups. Plasma pharmacokinetics were in line with predicted and CSF concentrations 
exceeded target levels. Compared with baseline values, NfLCSF decreased in the TPN-101 400 mg group 
and increased in placebo-treated patients (18.4% difference; p=0.158). Interleukin-6 (IL-6), a measure of 
neuroinflammation that correlates with PSP disease severity, also increased in the CSF in placebo-
treated patients and decreased in patients treated with TPN-101. No differences among treatment groups 
were observed during the 24-week double-blind treatment period on the Progressive Supranuclear Palsy 
Rating Scale. 
Conclusions: All doses of TPN-101 were well-tolerated in patients with PSP. Numerical trends toward 
reductions in NfL and IL-6 support the potential for a positive effect on neuroinflammation and 
neurodegeneration. Clinical improvements were not expected due to the size and duration of the study.
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Aims: DYRK1A overexpression is a key player in cognitive impairments observed in Down syndrome 
(DS) patients and in animal models. Inhibition of this kinase rescues cognitive deficits in the Dp1Yey 
mouse model of DS. Our aims were to characterize, by multimodal MRI, the brain changes (morphology, 
microstructure, functional connectivity (FC)) underlying cognitive deficits in the Dp1Yey DS model, and to 
investigate, via resting state functional MRI (rsfMRI), how brain functional network patterns are remodeled 
by the Leucettinib-92 DYRK1A inhibitor. 
Methods: Dp1Yey mice and wildtype (wt) control mice received either Leucettinib-92 or vehicle. Brain 
MRI data was acquired on day 11 of the treatment. Anatomical, diffusion and rsfMRI images were 
preprocessed. Anatomical images were analyzed by Voxel Based Morphometry (VBM). Parametric maps 
were extracted from the DTI images and parametric diffusion values were compared. RsfMRI data was 
processed to extract the BOLD time-course from each ROI, and correlation matrices were created. Graph 
theory was applied to map FC features for each group. 
Results: VBM analysis revealed significant brain-wide cortical and subcortical volume alterations in 
Dp1Yey, involving frontal and sensory cortices and striatal, hippocampic and thalamic regions. 
Comparison of parametric diffusion maps showed significant changes, suggesting microstructural 
alterations in Dp1Yey model brain. Graph theory was applied to identify the regions with the most 
changed functional connections, showing hyperconnectivity in Dp1Yey. Comparing the treated and 
untreated animals showed that hyperconnectivity to be rescued by Leucettinib-92 treatment in several 
brain circuitries. The spatio-temporal dynamics of the functional connectivity is also altered in the Dp1Yey 
model and appears to be partially restored by Leucettinib-92 treatment. 
Conclusions: RsfMRI should be further evaluated as a non-invasive tool as a biomarker during clinical 
trials of DYRK1A inhibitors in DS patients.
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Aims: AD and DLB co-occur frequently, but post-mortem pathology reveals limited ante-mortem accuracy 
in the clinical diagnosis of AD comorbid with DLB (AD/DLB) against AD alone. We tested whether a single 
T1-weighted (T1) MRI scan may differentiate AD/DLB and AD using heterogeneously acquired (both 
research and clinically acquired) neuroimaging, to maximize the amount of pathology-confirmed in-vivo 
MRIs. 
Methods: Datasets consist of mostly clinically-acquired scans from National Alzheimer's Coordinating 
Center (NACC) and purely research scans from Alzheimer's Disease Neuroimaging Initiative (ADNI). T1 
MRI scans are limited to those participants with neuropathology. We examine two groups, an AD with and 
without LBD pathology. A five-fold cross validation is performed using NACC, while ADNI scans are 
added in the training dataset. Slice-level 2D Convolutional neural networks (CNN) are trained to 
differentiate the two groups. From each scan, gray matter is segmented, normalized, smoothed and 
thresholded and used as input. 
Results: On the subject-level, CNN records a classification accuracy of 82% and f1 score of 0.79. 
Prediction accuracy was higher when the scan date is closer to DOD, with a 100% accuracy recorded 
within a year from the date-of-death. A Grad-CAM attribution map reveals distinctive cortical patterns for 
AD and AD/DLB groups. 
Conclusions: This study demonstrates how machine learning approaches can help harmonize 
neuroimaging data from clinical sources to better understand disease diagnosis and progression using a 
true gold-standard of neuropathological confirmation. The frameworks utilized here can be extended to 
other diseases that are frequently co-occurring and feasibly extend to single scan diagnostic clinical utility 
of scans already being acquired.
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Aims: Longitudinal [18F]MK-6240 tau-PET is increasingly used clinically for monitoring AD progression 
and/or assessing therapeutic responses. Quantifying standardized uptake value ratio (SUVR) changes in 
predefined brain regions-of-interests (ROIs) requires analysis-pipeline implementations that often employ 
distinct methods, leading to differing robustness of study data readouts and statistical power. Our aim is 
to improve pipeline implementations to achieve more robust longitudinal quantification and to reduce the 
risk of reporting artificial SUVR-reduction. 
Methods: Several historical [18F]MK-6240 tau-PET datasets were investigated using an in-house 
longitudinal SUVR analysis-pipeline, allowing comparisons of different implementations. Three methods 
for reference-region SUV estimation were assessed: (1) SUVmean of whole-cerebellar-grey, (2) 
SUVmean of eroded-cerebellar-grey, and (3) SUVmax-probability of whole-cerebellar-grey. Both (2) and 
(3) are capable of reference-region decontamination, using empirical erosions and probability-density-
functions (PDFs), respectively. Two approaches of ROI-handling were compared: (a) use of “stationary” 
baseline ROIs to quantify both baseline and follow-up PET, and (b) use of “time-point-matched” ROIs, 
where quantification of follow-up PET use ROIs generated from follow-up MRI. 
Results: Among three methods of quantifying reference-region, method #1 exacerbated artificial SUVR-
reductions in target ROIs, especially early Braak regions, due to spill-in contaminations. Both methods #2 
and #3 were effective for decontamination, with #3 allowing replicable implementations for all datasets. 
Between two approaches of ROI-handling, “stationary” approach exacerbated artificial SUVR-reductions 
when compared to “time-point-matched” approach, especially notable among subjects with higher 
baseline SUVR. Combining reference-region decontamination and “time-point-matched” ROI-handling 
enhanced statistical power in detecting longitudinal changes for historical datasets, beneficially impacting 
sample-size calculations. 
Conclusions: Tau-PET quantification robustness is improved by reference-region decontamination and 
“time-point-matched” ROI-handling. PDF-based decontamination is more consistent/replicable across 
pipelines/studies. Effective use of longitudinal MRI for PET quantification may be important for future 
clinical studies.
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Aims: Brain atrophy is an important pathological process in Alzheimer’s disease (AD) and is closely 
associated with the onset of cognitive impairment. Intracellular tau tangles have been linked to brain 
atrophy in AD. Recent high-performance biomarkers of phosphorylated tau (p-tau) in plasma are 
correlated with cerebral amyloid-β and tau and become abnormal early in the AD process.This study 
investigated the relationship between plasma tau biomarkers and cortical thickness in the 
parahippocampal and entorhinal regions, as they are vulnerable to insult during early tau pathology. 
Methods: We studied 182 individuals from the TRIAD cohort (mean age = 69.5 ± 7.6, 111 women) with 
[18F]MK6240-PET and plasma pTau181, pTau217, and pTau231 assessments, measured with Simoa 
assays. Brain thickness was extracted using FreeSurfer 7. Multiple linear regression analyses were used 
to assess the relationship between each plasma tau biomarker and bilateral parahippocampal and 
entorhinal thickness, controlling for age, sex and amyloid-β status. 
Results: Of the biomarkers tested, only pTau217 correlated with cortical thickness, bilaterally for the 
entorhinal cortex and in the left parahippocampal region (p < 0.01) (Figure 1, Figure 2). A main effect of 
amyloid-β status was also observed in our models predicting the right parahippocampal and both 
entorhinal regions’ thickness (p < 0.05). Finally, we observed a main effect of age on the right entorhinal 
thickness (p < 0.05). When assessing the relationship between plasma and PET biomarkers, we found 
that pTau217 levels correlated strongly with [18F]MK6240-PET signal (r = 0.79, p < 
0.0001). 



 

 



 

 
 
Conclusions: Our results suggest that plasma pTau217 is associated with brain atrophy in regions 
vulnerable in early AD.
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Aims: Alzheimer’s disease (AD) is the most common irreversible neurodegenerative disorder of the 
elderly. Its clinical diagnosis can be confirmed with expensive and invasive laboratory exams. Thus, new 
biomarkers and diagnostic tools to facilitate the proper management of patients are required. With the aim 
to identify new biomarkers for AD, we characterized the expression of multiple plasmatic Extracellular 
Vesicles (EVs) surface markers, related to immune response and inflammation. Indeed, emerging 
evidence suggests a central role of inflammation in the development and pathogenesis of AD. 
Methods: Thirty confirmed AD patients, among which 7 with mild cognitive impairment (MCI) and 23 with 
moderate-severe dementia, and 20 healthy controls (HC) were enrolled. Patients underwent clinical 
evaluation, cerebrospinal fluid Aβ and Tau analysis, and magnetic resonance imaging (MRI). All subjects 
underwent blood collection. Plasma-derived EVs were analyzed by flow cytometry to measure the 
expression of 37 EV surface markers. 
Results: AD-derived EVs showed higher CD62P and lower CD2 expression compared to those from HC. 
CD62P was associated with AD diagnosis, displaying good diagnostic performance, correlating with 
cognitive impairment, and showing higher expression in AD patients with pathological levels of Aβ42 in 
the CSF. These results were re-confirmed considering the moderate-severe patients only. In addition, 
CD41b was found increased in MCI subjects compared to both HC and severe AD showing reliable 
diagnostic performance for the MCI group. 
Conclusions: Plasmatic EV surface markers characterization reinforces the role of EVs as promising 
biomarkers for AD, opening the possibility of developing non-invasive diagnostic tools.
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Aims: We aimed to explore the molecular profile of neuronal exosomes from different 
Parkinson’s syndromes regarding their Tau protein profile. 
Methods: Exosomes of neuronal origin were enriched through immunoprecipitation using the 
cell surface marker L1CAM. The Tau protein contents of the purified exosomes were then examined 
using ultrasensitive SIngle MOlecule Array (SIMOA) assays. 
Results: The exosomes captured using L1CAM were confirmed to be positive for the neuronal 
markers. 
The total Tau protein and Phosphorylated Tau protein contents of each exosome 
population were then compared to generate molecular profiles for the different 
Parkinson’s syndromes. 
Conclusions: Here we characterize the Tau protein and phosphorylated Tau protein contents of 
blood-derived exosomes from neuronal exosomes providing molecular profiles of 
different Parkinson’s syndromes.
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Aims: Objectives: The pursuit of blood biomarkers for neurodegenerative diseases (NDDs) has been 
hampered by the lack of a proteomic tool with the required sensitivity to detect exceedingly low levels of 
brain-derived proteins in blood. We recently developed a novel proteomic technology called NULISA™ 
with attomolar sensitivity and high multiplexing in a fully automated system. In this study, we developed 
the NULISA CNS disease panel, a highly multiplexed assay designed to characterize key hallmarks of 
NDDs in blood and cerebrospinal fluid (CSF). We evaluated the performance of this panel in plasma and 
CSF samples from NDD patients and healthy controls. 
Methods: Methods: A 120-plex NULISA including known disease markers such as neurofilament light, 
synuclein A and phosphorylated Tau (p-Tau181, p-Tau217, and p-Tau231) was developed and used to 
analyze plasma (n=38) and CSF (n=29) samples from NDD patients and age-matched controls. Target 
detectability and assay precision were assessed, and linear regression analysis was performed for each 
target for differential abundance between disease and controls. 
Results: Results: We developed a CNS disease panel of 120 targets implicated in various pathways and 
processes characteristic of NDDs. Using 10 mL plasma or CSF, NULISA demonstrated high sensitivity 
detecting ~95% of the targets in plasma and ~80% in CSF and high precision with a median CV of ~6.0%. 
Linear regression analysis identified both known and novel proteins with significant differences in 
abundance between disease and age-matched controls. 
Conclusions: Conclusion: We developed a comprehensive CNS disease-targeted panel for the NULISA 
platform to address the growing demand for blood-based biomarker discovery and validation. This study 
demonstrated the potential of the NULISA CNS disease panel to advance research in blood-based 
biomarkers for early neurodegenerative disease detection and monitoring and eventually therapeutic 
intervention.
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Aims: To investigate whether a 4-level biological staging system involving amyloid-beta (AB) PET, 
plasma GFAP, plasma p-tau217 and plasma NfL correlates with clinical stages as measured by Global 
Deterioration Scale (GDS) in patients with Alzheimer's Disease (AD) from South Korean memory clinics. 
Methods: We assessed data from BICWALTZS, a cohort composed of multiple memory clinics. 
Biological stages were defined as exclusively AB PET positive (stage 1), additional presence of elevated 
plasma GFAP (stage 2), additional elevated plasma p-tau-217 (stage 3) and additional elevated plasma 
NfL (stage 4). Classification and cut-off points are shown in Table1. For clinical staging, we used the 
GDS, ranging from 1 (Preclinical) to 7 (very severe cognitive decline), as described in 
Table2. 

 

 
Results: Of the total clinical population (N=1359), 230 patients were AB-PET positive and clinically 



 
diagnosed with subjective memory decline or MCI (n=109) or AD (n=121). The distribution of clinical 
cases across biological stages is represented in Figure 1. The figure demonstrates an increase in later 
clinical stages (mainly stages 4 and 5) in later biological stages. Biological stages were able to predict 
clinical stages, even controlling for age, sex, APOE status and years of education (R=0.2486, P=< 2e-16).

 
Conclusions: Fluid biomarkers may serve as proxy of higher clinical burden of AD pathology, even in the 
absence of Tau PET for biological staging, which is less accessible although required in the latest NIA-AA 
criteria (as of July 2023 – draft). Importantly, we demonstrated that creating a biological staging system 
based on fluid biomarkers may better characterize the disease in real-world large populations. More 
studies are needed to assess the prognostic value of these fluid biomarkers.
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Aims: Confirming amyloid pathology in the brain is necessary for determining the eligibility for 
Alzheimer's disease treatment with disease-modifying therapeutics. Blood-based biomarkers have 
attracted attention for invasiveness and accessibility, including the plasma β-amyloid1-40, 1-42 ratio 
(Aβ42/40) and phosphorylated tau (p-tau). We have previously shown that plasma Aβ42/40 measured by 
an Automated Immunoassay System HISCLTM-5000 / HISCL-800 can predict amyloid pathology with high 
accuracy. In this study, clinical performance was evaluated in combination with prototype p-tau181 assay 
to investigate the additional potential of blood biomarkers in predicting amyloid pathology. 
Methods: Plasma Aβ42/40 and p-tau181 were measured in 25 samples collected at Tokyo Metropolitan 
Geriatric Hospital and Institute of gerontology to assess their ability to predict amyloid pathology. Amyloid 
pathology in the brain was determined by amyloid PET scans as assessed by visual read method. The 
distribution of each biomarker level in the PET-positive and PET-negative groups was compared by 
Mann-Whitney U test. The predictive performance of amyloid pathology was evaluated by ROC analysis. 
Results: The samples were classified into 8 amyloid PET positive and 17 negative groups. Both Aβ42/40 
and p-tau181 showed significant differences between two groups (p<0.005, p<0.05, respectively). 
Furthermore, ROC analysis showed that the area under the curve (AUC) value was increased when 
combining p-tau181 with Aβ42/40 (AUC: 0.890) compared to Aβ42/40 alone (AUC: 0.857). 
Conclusions: Our study has demonstrated that the plasma p-tau181 assay increased the predictive 
accuracy of plasma Aβ42/40 for amyloid PET status. In the future, we would increase the number of 
clinical samples to confirm the reliability of this specific combination. Through the expanding of our 
research, our goal is to contribute to the advancement of AD diagnosis using blood-based biomarkers.
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Aims: Frontotemporal Lobar Degenerations (FTLDs) are clinically, pathologically and genetically 
heterogenous disorders involving frontal and temporal lobes and causing a wide range of clinical disease. 
Movement disorder (MD) phenomenology in FTLD due to Tauopathy is reported but not well understood. 
We studied the prevalence and neuropsychological profile of MD on initial presentation of behavioural-
variant Frontotemporal Dementia (bvFTD), Progressive Supranuclear Palsy (PSP), Corticobasal 
Syndrome (CBS) and Progressive Non-Fluent Aphasia (PNFA). 
Methods: A total of 273 patients were included from the FRONTIER Research Clinic database between 
2008 and 2020. Patients underwent comprehensive neurological and neuropsychological assessment. 
Presence of MD was recorded on initial presentation. Patients were assessed on the Addenbrooke’s 
Cognitive Examination (ACE) and seven cognitive domains of attention, verbal memory, visual memory, 
language, visuospatial function, executive function and social cognition. Composite measures were 
developed. 
Results: Of 273 patients, 78 (29%) had MD on initial presentation. Movement disorder was noted in 
15/150 (10%) of bvFTD, 7/45 (15.56%) of PNFA, 16/25 (64%) of PSP, 36/41 (87.8%) of CBS and 4/12 
(33.33%) of CBS-PNFA patients. Total ACE scores were higher in the group without MD (p=0.05) as 
depicted in Figure 1. Patients with MD had lower scores across all cognitive domains, significantly for 
attention (p=0.02) and visuospatial function (p=0.02). Figure 1 Total ACE scores in FTLD-MD vs FTLD-
noMD



 

 
Conclusions: This study demonstrates overlap between cognitive, language and motor FTLD-
phenotypes. On initial presentation, patients with behavioural and language syndromes had MD, seen in 
10% of bvFTD and 15.6% of PNFA. Conversely 36% of PSP and 12.2% of CBS patients did not present 
with MD. Identification of MD may be important in early disease identification and predicting prognosis. 
Neuropsychological testing may provide an effective way of profiling clinical FTLD subtypes.
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Aims: Primary Progressive Apraxia of Speech (PPAOS) is a neurodegenerative syndrome that manifests 
as disruptions of motor speech planning/programming. In connected speech, some patients produce 
fewer syllables per breath than might be expected from their observed respiratory support. To date, no 
investigations have explored the relationship between this subjectively identified feature and acoustic 
measurements of syllables per breath group, which is the goal of this study. 
Methods: Data were collected from 46 patients with PPAOS. As a part of the speech evaluation, 
alternating motion rates (AMRs) were recorded to evaluate the ability to perform rapid and accurate 
repetitions of sounds (“puh,” “tuh,” and “kuh”) on a single breath. The Apraxia of Speech Rating Scale 
(ASRS-3), which indexes the presence and severity of speech characteristics, including articulatory 
(sound distortions, distorted sound additions and substitutions) and prosodic (sound prolongations, 
between and within word segmentation, and slow rate) disruptions, was also scored. Spearman 
correlations, with adjusted values, were calculated between a subjective ratings of syllables per breath 
group (where 0=8+ and 4=1-2) and 1) other ASRS features and 2) the mean number of syllables 
produced in one breath across the AMR tasks. 
Results: Reduced words per breath group ratings were inversely associated with the mean number of 
syllables produced in the AMR task (-0.61) and positively with the overall severity of ASRS (.55), with a 
trend for the prosodic speech features. 
Conclusions: These results suggest subjective judgments of reduced words per breath group in 
conversation track with acoustic measurements of this feature in AMRs, either of which may serve as a 
biomarker of PPAOS and facilitate earlier identification. Future studies will explore data-driven analysis of 
this feature and the sensitivity and specificity of subjective versus objective measures.
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DEVELOPMENT OF A “REAL-TIME QUAKING-INDUCED CONVERSION” (RT-QUIC) ASSAY FOR 
DETECTION OF MISFOLDED TAU PROTEIN AFTER IMMUNOPRECIPITATION-ENRICHMENT FROM 
PATIENT PLASMA 

POSTER SHIFT 02 (MARCH 8-9): THEME B: TAUPATHIES / B04.H. IMAGING, BIOMARKERS, 
DIAGNOSTICS: OTHER 

Samuel Uhlig1, Max Holzer2, Isabel Hilbrich2, Jens Stieler2, Ingolf Lachmann3, Thomas Arendt2, Katharina 
Waniek3, Jakob Hasler1 
1Paul-Flechsig-Institut für Hirnforschung, Neuropathologie, Leipzig, Germany, 2Paul Flechsig Institut, Ag 
Holzer, Leipzig, Germany, 3Roboscreen GmbH, Roboscreen Gmbh, Leipzig, Germany 

Aims: Alzheimer's disease and related tauopathies are characterized by the presence of abnormal tau 
protein aggregates in the central nervous system. Detecting misfolded tau protein before symptomatic 
onset is crucial for effective intervention. Currently, diagnosis relies on PET-Scan or invasive procedures 
like cerebrospinal fluid analysis, which are only feasible when cognitive symptoms are manifest. Our 
research aims to adapt the "real-time quaking-induced conversion" (RT-QuIC) assay, initially designed for 
brain and cerebrospinal fluid samples, to detect tau aggregates in blood plasma. 
Methods: In our study, we determined the influence of various buffer ions following the Hofmeister series 
to enhance RT-QuIC sensitivity. Furthermore, different Tau fragments were assessed for their suitability 
as seeding agents. 
Immunoprecipitation (IP) was employed to enrich tau protein in patient sera and to eliminate matrix 
effects from blood proteins. Two IP elution methods, boiling and pH adjustment, were tested for efficient 
recovery of tau fragments, addressing the challenge of low picogram per milliliter (pg/ml) tau content in 
blood. 
Results: Standardized conditions were developed to enhance assay sensitivity and reliability for the early 
detection of tau aggregates such as sodium citrate buffer and dextran sulfate. Currently, we are using the 
recombinant tau protein fragment K12CFh for RT-QuIC assay, offering more sensitivity than the dGAE 
tau fragment. Preliminary results show a significant inverse correlation between lag time of seeded 
aggregation using plasma samples and the corresponding CSF tau concentration. 
Conclusions: In summary, our work focused on refining the RT-QuIC assay for the early detection of tau 
aggregates in blood plasma. Through standardization and the use of recombinant tau protein fragment 
K12CFh, our goal is to enable a less invasive means of diagnosing tauopathies prior to symptomatic 
presentation.
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HIGH BURDENS OF PHOSPHORYLATED TAU PROTEIN AND DISTINCT PRECUNEUS ATROPHY IN 
SPORADIC EARLY-ONSET ALZHEIMER’S DISEASE 
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Xinyi Lv1, Yong Shen1, Jiong Shi2 
1The First Affiliated Hospital of USTC, Division of Life Sciences and Medicine, Department Of Neurology, 
Hefei, China, 2The FirsAffiliated Hospital of USTC, Department Of Neurology, HeiFei, China 

Aims: Early onset Alzheimer's disease (EOAD) is a rare but devastating sub-classification of AD. We 
selected patients who had an age of onset younger than 65 years. Most of these patients did not have a 
family history of dementia.The objective of this study was to gather additional evidence regarding the 
clinical characteristics and potential underlying mechanisms of sEOAD within the population. 
Methods: sEOAD ( n=110), late onset AD (LOAD, n=89), young controls (YC, n= 50), and old controls 
(OC, n=25). Fluid biomarkers were measured with single molecule array, including cerebrospinal fluid 
(CSF) and plasma Aβ42, Aβ40, P-tau181, T-tau, serum NfL, and GFAP. 
Results: We found sEOAD patients exhibited more severe executive function impairment and bilateral 
precuneus atrophy (p< 0.05, FWE corrected) compared with LOAD patients. sEOAD patients showed 
elevated CSF and plasma P-tau181 levels (153 ±81.2 pg/ml, p= 0.002; 6.08± 2.26 pg/ml, p= 0.046 
respectively). Furthermore, a significant correlation was observed between precuneus atrophy and serum 
GFAP levels in the sEOAD group (p< 0.001). Serum GFAP levels (AUC= 96.0%, cutoff value= 154.3 
pg/ml) showed excellent diagnostic value in distinguishing sEOAD patients from the control group. These 
preliminary findings highlighted the crucial role of tau protein phosphorylation in the pathogenesis and 
progression of sEOAD. 
Conclusions: Our cohort study found that while sEOAD patients did not exhibit specific risk factors 
compared to LOAD patients, they did present with more severe executive function deficits, higher tau 
burden, and more severe precuneus atrophy. Given the age of onset, greater caution may be necessary 
in the design and selection of tau-targeted treatment trials.Moreover, it is also worth mentioning that brain 
function treatments targeting the precuneus and addressing tau pathology may hold promise for 



 
improving outcomes in sEOAD patients.
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STUDY THE CELLULAR EFFECT OF NEW TAU ISOFORMS OVER EXPRESSION GENERATED BY 
INTRON RETENTION. 
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Francisco Vallejo-Bedia1, Daniel Ruiz-Gabarre2, Anastasia Stoliarov-Radushinskaya1, Mar Pérez-
Martínez3, Félix Hernández4, Jesús Ávila4, Vega García-Escudero3 
1CBM Severo Ochoa, Molecular Neuropathology, Madrid, Spain, 2CBM Severo Ochoa, Molecular 
Neuropahtology, Madrid, Spain, 3Universidad Autónoma de Madrid, Anatomy, Histology And 
Neuroscience, Madrid, Spain, 4Centro de Biología Molecular Severo Ochoa, Molecular Neuropathology, 
Madrid, Spain 

Aims: Truncated by intron retention CW-Tau isoform could have protective Alzheimer's disease functions 
on a cellular level. To prove this, will be studying its subcellular localization compared to other canonical 
Tau isoforms, analyzing its role in mitochondrial morphology and microtubule function, and characterizing 
its effect on vesicle trafficking, with special emphasis on the autophagic flux and vesicles exportation. 
Methods: SH-SY5Y cells were infected with pWPI lentiviral vectors containing T30 canonic tau, TIR-30 
CW-Tau and GFP as control before carrying out immunoflourencent assays againts mitochondria, 
microtubules and vesicles involved in the autophagic flux. In addition, cells were subcellular fragmented 
to analyze the nuclear presence of CW-Tau. Concurrently, HEK293T cells were transfected with psG5 
eucaryotic expression plasmids with different Tau isoforms and were treated with cccp and Bafilomicine 
A1 to analyze in detail the autophagic flux and the vesicle exportation in different tau conditions. 
Results: We first validated the specifity of a new antiody against CW-Tau performing 
immunofluorescence. Once the specifitiy of the transduction was confirmed, we saw that CW-Tau shows 
homogeneous localization throughout the cell, with high nuclear representation, comparing with canonic 
Tau isoforms, with a lack of presence on the nucleous. We further demonstrated that CW-Tau 
overexpression does not affect the microtubule net area, and neither affect the mitochondrial 
morphological conditions. Finally, CW-Tau overexpression showed an increased endocytosis EEA1 
clusters, a mainteined autophagic flux with LC3 and p62 synthesis and degradation ratios, differing on the 
overexpression of canonic tau isoforms, which had unbalanced synthesis and degradation ratios. 
Conclusions: The results obtained point out that CW-Tau could ameliorate or at least mantain cell 
funcion in Alzheimer's disease, and could be proposed as a therapeutic target and genic therapy strategy 
against this dementia and other tauopathies.
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RT-QUIC IN THE DETECTION OF 4R TAU SEEDS ACROSS NEURODEGENERATIVE DISEASES 
AND BRAIN REGIONS 
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Heidi Standke1, David Coughlin2, Matteo Manca1, Mikayla Huntley1, Olivia Thomas1, Caitlin 
Swanberg1, Yongya Kim2, Thea Andreasson2, Varun Rachakonda3, Douglas Galasko4, Annie 
Hiniker4, Allison Kraus1 
1Case Western Reserve University School of Medicine, Department Of Pathology, Cleveland, United 
States of America, 2University of California, San Diego, Department Of Neurosciences, San Diego, United 
States of America, 3Nova Southeastern University, Kiran C. Patel College Of Allopathic Medicine, Fort 
Lauderdale, United States of America, 4University of California, San Diego, Department Of Neurology, 
San Diego, United States of America 

Aims: It is unknown how self-replicating misfolded proteins, or protein seeds, co-occur in other 
neurodegenerative diseases. Here, we utilize the ultrasensitive real-time quaking induced conversion 
(RT-QuIC) assay to selectively detect 3R/4R and 4R tau protein seeds across neurodegenerative 
diseases and brain regions to examine tau seeding activity as it relates to neuropathological 
characteristics and varies across brain regions. 
Methods: The 4R RT-QuIC assay was used to evaluate neuropathologically characterized brain tissue 
samples (n=67) to explore 4R tau seeding in frontal cortex samples across a variety of neurodegenerative 
diseases including PSP and CBD. We further examined the topographic differences of 3R/4R and 4R tau 
seeds through the analysis of 3R/4R and 4R RT-QuIC seeding activity from hippocampus, frontal cortex, 
and basal ganglia samples in a subset of cases with AD (n=11), PSP (n =13), mixed AD and PSP 
pathology (n=7), and control cases (n=4). 
Results: 4R RT-QuIC identified all 4R tauopathy cases, with 4R seeding activities being 10,000-fold 
higher than age-comparable controls. 4R tau seeds were detected, albeit in lower quantities, in other 
neurodegenerative diseases. Additionally, the 4R RT-QuIC assay could discriminate PSP and CBD with 
differing characteristic 4R tau amyloid structures based on ThT amplitude readout, with electron 
microscopy indicating distinct ultrastructures of disease-specific seeded amyloids. The 3R/4R RT-QuIC 
assay was also neuroanatomically selective in tau seeding in cases of AD, PSP, and mixed tau 
pathologies. 
Conclusions: 4R tau seeds are a prevalent co-occurrence across neurodegenerative diseases. RT-QuIC 
assays can determine the neuroanatomic distribution of tau seeds, even in cases of mixed tau pathology, 
and can be used to infer amyloid core structural differences.
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CELL TYPE-SPECIFIC ASSOCIATIONS WITH ALZHEIMER’S NEUROPATHOLOGY AND COGNITIVE 
IMPAIRMENT CONSERVED ACROSS RACIAL AND ETHNIC GROUPS 
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Vilas Menon1, Tain Luquez1, Rebecca Chiu1, Jonathan Algoo1, Jason Mares1, Lin Wang1, Archana 
Yadav1, Matti Lam1, Ivy Kosater1, Pallavi Gaur1, Philip De Jager2, David Marquez3,4, Lisa Barnes4, Ya 
Zhang1, David Bennett4 
1Columbia University Irving Medical Center, Center For Translational And Computational 
Neuroimmunology, Department Of Neurology, New York, United States of America, 2Columbia University 
Irving Medical Center, Center For Translational And Computational Neuroimmunology, Department Of 
Neurology And Taub Institute For Research On Alzheimer's Disease And The Aging Brain, New York, 
United States of America, 3University of Illinois at Chicago, Kinesiology & Nutrition, Chicago, United 
States of America, 4Rush University Medical Center, Rush Alzheimer’s Disease Center, Chicago, United 
States of America 

Aims: Objectives: To identify cell type-specific transcriptomic and epigenetic changes in brain tissue 
associated with clinical and pathological hallmarks of Alzheimer’s Disease (AD). We focus on those found 
consistently across individuals of different races and ethnicities, to ensure that proposed cell type target 
signatures are broadly applicable to wider sections of the population. 
Methods: We generated joint single-nucleus RNA/ATAC-seq data (Multiome) on post-mortem brain 
tissue from 3 regions – dorsolateral prefrontal cortex, superior temporal gyrus, and anterior caudate – 
from 160 individuals from one of five cohort studies (ROSMAP, MARS, AACore and LATC) from the Rush 
Alzheimer’s Disease Center. Roughly one-third of these individuals self-identified as non-Latino White, 
one-third as non-Latino African American, and one-third as Latino. With median ~4000 nuclei post-QC 
from each decedent in each brain region, we investigated associations of cell type signatures – clusters, 
gene expression modules, and open chromatin regions – with Braak stage, CERAD score, and dementia 
status. 
Results: Our three sets of analyses revealed consistent signatures across all three racial and ethnic 
groups. These included a higher frequency of GPNB+ microglia in cortical regions but not in the anterior 
caudate in individuals with greater pathology and dementia. In astrocytes, levels of SERPINH1 
expression showed associations with pathology and dementia in multiple brain regions. Among cortical 
neurons, we find lower proportions of one SST+ subtype and higher proportions of two RORB+ subtypes 
in decedents at later Braak stages and in those with dementia. 
Conclusions: We identify a set of cell types, genes, and open chromatin regions that show differences 
across AD pathology and clinical diagnosis. Importantly for selecting targets with broadest possible 
applicability, we highlight patterns that are found consistently in three different racial and ethnic groups.
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INTEGRATED NEUROPATHOLOGIC AND SINGLE CELL TRANSCRIPTOMIC ANALYSIS REVEALS 
EIF2 ABNORMALITIES IN PROGRESSIVE SUPRANUCLEAR PALSY 
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Kristen Whitney1, Won-Min Song2, Abhijeet Sharma3, Diana Dangoor1, Margaret Krassner1, Kurt 
Farrell1, Thomas Christie1, Hadley Walsh1, Bin Zhang4, Ana Pereira3, John Crary1 
1Icahn School of Medicine at Mount Sinai, Department Of Pathology, Friedman Brain Institute, Ronald M. 
Loeb Center For Alzheimer’s Disease, New York, United States of America, 2Icahn School of Medicine at 
Mount Sinai, Genetics And Genomic Sciences, New York, United States of America, 3Icahn School of 
Medicine at Mount Sinai, Neuroscience And Neurology, New York, United States of America, 4Icahn 
School of Medicine at Mount Sinai, Genetics And Genomic Sciences, And Pharmacological Sciences, 
New York, United States of America 

Aims: Progressive supranuclear palsy (PSP) is the most common primary tauopathy characterized by a 
constellation of neuropathologic features including 4R-tau positive neurofibrillary tangles and glial tau 
inclusions. Most PSP cases are sporadic and associated with common structural variation in the 
17q21.31 MAPT locus as well as other risk loci, including EIF2AK3 which is critical for the unfolded 
protein response (UPR). Despite these known genetic risk associations, mechanisms underlying disease 
pathogenesis and selective vulnerability of different cell types are unclear. 
Methods: To investigate transcriptomic changes in vulnerable cell populations, we performed single-
nucleus RNA sequencing (snRNA-seq) in the subthalamic nucleus and adjacent regions from human 
post-mortem PSP brains with variable disease severity compared to clinically normal controls. 
Transcriptional differences were validated by immunohistochemistry on brain regions either selectively 
vulnerable or protected in PSP using antibodies for activated EIF2α (pEIF2α), phosphorylated tau (p-tau, 
AT8), and other cell-type specific markers. 
Results: Differential gene expression and pathway analysis identified EIF2 signaling, a target of the UPR, 
as the top activated pathway in vulnerable cell types. Histological validation showed pEIF2α+ cells in 
100% of PSP cases and no pEIF2α+ cells in controls. Vulnerable brain regions had the highest frequency 
of pEIF2α+ cells, while none were detected in protected regions. The number of pEIF2α+ cells positively 
correlated with tau burden, and pEIF2α+ granules localized to p-tau+ neurons and astrocytes. 
Conclusions: These data show EIF2 activation positively associates with tau burden in vulnerable brain 
regions and cell types in PSP, providing a potential mechanistic link with EIF2AK3 genetic risk and the 
UPR.
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FTD-MAPT HUMAN BRAIN PROTEOMICS: EXTENSIVE DYSREGULATION OF METABOLIC 
PATHWAYS 
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Aims: Frontotemporal dementia (FTD) is a major cause of lethal early-onset dementia. FTD is hereditary 
in 30% of cases, mainly induced by mutations in the C9orf72 (FTD-C9), progranulin (FTD-GRN), and 
microtubule-associated protein tau (FTD-MAPT) genes. The remaining 70% (sporadic FTD) can be 
conceived as a complex trait disorder. Our research aims to determine key cell types and disease 
mechanisms for hereditary FTD and to construct a disease framework to enable molecular profiling of 
sporadic cases. 
Methods: We re-investigated our FTD-MAPT cohort using a state-of-the-art mass spectrometry-based 
quantitative approach. Laser-dissected temporal cortex tissues from FTD-MAPT (n=15) and non-
demented controls (n=7) were analysed by LC-MS/MS using the timsTOF Pro2 running in dia-PASEF 
mode. Raw peptide data was analysed with DIA-NN followed by processing in the MS-DAP pipeline. 
Biological interpretation was inferred with Gene Ontology and cell type enrichment analyses (EWCE). 
Results: We were able to deeply measure the FTD-MAPT proteome, detecting 38,489 peptides in 6,306 
proteins with reliable quality. Differential abundance analysis (q<0.01) revealed major protein regulation in 
FTD-MAPT (n=1,011). We observed extensive involvement of metabolic pathways, related to e.g. RNA 
and amino acids (previously identified), fatty acid oxidation, and glutathione synthesis. In addition, 
specialized cell-ECM interactions, such as focal adhesion and integrin-mediated signalling, were strongly 
enriched. Cell type analysis this time showed additional enrichment for microglia, indicating we improved 
the detection of proteins of this cell type. 
Conclusions: Our results demonstrate a heavy involvement of dysregulated metabolic processes in the 
FTD-MAPT subtype. Proteomic profiling of sporadic FTD cases is currently ongoing. With our efforts, we 
aim to build a resource that can be used to explore potential mechanisms of disease and to pave the way 
for the development of disease subtype-specific treatment.
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OPTIMIZATION OF TAU EXTRACTION FROM HUMAN POST-MORTEM PROGRESSIVE 
SUPRANUCLEAR PALSY BRAIN FOR MODELLING TAU PATHOLOGY IN VIVO 
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1University of Toronto, Tanz Centre For Research In Neurodegenerative Diseases, Toronto, 
Canada, 2University of Toronto, Department Of Laboratory Medicine And Pathobiology, Toronto, 
Canada, 3Toronto Western Hosptial, Krembil Brain Institute, Toronto, Canada 

Aims: To develop an animal model that replicates the anatomical and cytopathologic hallmarks, 
spatiotemporal spread of pathology and progressive neurodegeneration that characterize Progressive 
Supranuclear Palsy (PSP) using human brain derived tau. Here we compare the effects of five different 
tau extraction methods from human PSP brain inoculated in mice that express all six isoforms of human 
tau. 
Methods: Whole brain extracts, PBS soluble extracts as well as 0.1%, 1% and 2% sarkosyl insoluble (SI) 
tau extracts were prepared from human PSP brain. The tau yield from each preparation was analyzed 
using ELISA. 6hTau mice were each inoculated in three key nuclei implicated in early stages of PSP 
(substantia nigra, globus pallidus and caudate putamen). Locomotor behaviour was assessed and tau 
cytopathologies were examined at 3- and 6-months post inoculation (mpi) using immunohistochemistry 
(IHC) for phosphorylated tau (AT8). 
Results: The PSP whole brain extract yielded the greatest amount of total tau, followed by the PBS 
soluble extract, 0.1% SI, 1% SI and 2% SI extract, which had the lowest total tau yield. The brains of PBS 
soluble tau inoculated animals were negative for AT8 IHC at 3 and 6 mpi. 2% SI tau inoculation resulted 
in AT8 positive neurons and neurites at 3 mpi. Analysis of additional timepoints and extract preparations 
are ongoing. 
Conclusions: Although PBS soluble tau extraction yielded the highest amount of total tau, inoculation in 
animals did not result in pathology. Conversely, inoculation with 2% SI tau, which had the lowest yield, 
induced abnormal neuronal tau deposition reminiscent of early pathology in PSP. These data 
demonstrate the importance of determining the optimal tau extraction method from human brain as a first 
step in developing an animal model of PSP pathology.
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TAUOPATHY PROMOTES SPINAL CORD-DEPENDENT PRODUCTION OF TOXIC AMYLOID-BETA 
IN TRANSGENIC MONKEYS 
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Aims: Tauopathy, characterized by the hyperphosphorylation and accumulation of the microtubule-
associated protein tau, and the accumulation of Aβ oligomers, constitute the major pathological hallmarks 
of Alzheimer’s disease. However, the relationship and causal roles of these two pathological changes in 
neurodegeneration remain to be defined, even though they occur together or independently in several 
neurodegenerative diseases associated with cognitive and movement impairment. While it is widely 
accepted that Aβ accumulation leads to tauopathy in the late stages of the disease, it is still unknown 
whether tauopathy influences the formation of toxic Aβ oligomers. 
Methods: To address this, we generated transgenic cynomolgus monkey models expressing Tau 
(P301L) through lentiviral infection of monkey embryos. These monkeys developed age-dependent 
neurodegeneration and motor dysfunction. Additionally, we performed a stereotaxic injection of adult 
monkey and mouse brains to express Tau (P301L) via AAV9 infection. 
Results: We found that tauopathy resulting from embryonic transgenic Tau expression or stereotaxic 
brain injection of AAV-Tau selectively promoted the generation of Aβ oligomers in the monkey spinal 
cord. These Aβ oligomers were recognized by several antibodies to Aβ1–42 and contributed to 
neurodegeneration. However, the generation of Aβ oligomers was not observed in other brain regions of 
Tau transgenic monkeys or in the brains of mice injected with AAV9-Tau (P301L), suggesting that the 
generation of Aβ oligomers is species- and brain region-dependent. 
Conclusions: Our findings demonstrate for the first time that tauopathy can trigger Aβ pathology in the 
primate spinal cord and provide new insight into the pathogenesis and treatment of tauopathy.
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HERPES SIMPLEX VIRUS TYPE 1 TRIGGERS THE PRODUCTION OF Α-SYNUCLEIN IN BOTH 
HUMAN AND MOUSE CNS NEURONS IN VITRO. 
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Aims: Alzheimer's disease (AD) and Parkinson's disease (PD) are progressive neurodegenerative 
disorders affecting millions of people worldwide. Although these two diseases have different clinical 
features, they share common mechanisms such as the accumulation of α-synuclein (a-syn) protein in 
CNS neurons, leading to neuroinflammation and neuronal death. There are currently no cures for AD and 
PD. The lack of etiology is the most important barrier to finding a cure. Accumulating evidence suggests 
that viruses, such as Herpes simplex virus type 1 (HSV1), may play a role in the pathogenesis of these 
diseases. Here we hypothesize that HSV1 infection directly contributes to the initiation of AD and PD by 
inducing the production and subsequent accumulation of a-syn in neurons. 
Methods: We characterized and compared the replication kinetics of HSV1 in both mouse (N2A) and 
human (SH-SY5Y) CNS neuronal cells. We correlated these data with the kinetics of a-syn protein 
production by means of immunofluorescence staining techniques. 
Results: We demonstrated that HSV1 induces the production of a-syn protein in both cell types starting 
from 6 hours post-inoculation (hpi). No a-syn protein was expressed in mock-infected cells. The 
production of a-syn significantly increased over time, as the infection progressed. This production was 
also found to be viral strain-dependent. Inoculation with HSV-1 virulent F strain resulted in a higher 
percentage of α-syn positive cells compared to inoculation with clinical isolate. 
Conclusions: Overall, our data demonstrate that HSV1 specifically triggers a-syn protein expression in 
both mouse and human CNS cells. These results provide new direct evidence on the potential role of 
HSV1 in the pathogenesis of AD and PD.
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PATHOLOGICAL Α-SYNUCLEIN PROFILING IN NASAL SPECIMENS OF PATIENTS WITH 
PARKINSON’S DISEASE 
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Aims: Parkinson’s disease (PD) is a neurodegenerative disorder whose diagnosis is based on clinical 
criteria that can be difficult to interpret and distinguish from other parkinsonian syndromes. Biomarkers 
such as pathological alpha-synuclein (aSyn) detection are established in cerebrospinal fluid (CSF) which 
is collected by an invasive outpatient procedure. Typical PD is thought to start in the olfactory bulb which 
is connected to the nose, rendering easily accessible nasal samples potent for biomarker development. 
We sought to identify whether asyn seed amplification assay (SAA) developed to detect pathological asyn 
in CSF could detect pathological asyn in nasal lavage samples (NLS) and olfactory mucosa (OM). In 
addition we assessed the olfactory epithelium to identify the cellular subtype contributing to pathology. 
Methods: In this study, OM and NLS were collected from PD patients recruited at the Paracelsus-Elena-
Klinik, Kassel, Germany (DeNoPa Cohort) and from controls free of neurological disease. Samples were 
analysed using SAA and their seeding ability was compared to that of CSF samples. Further analyses 
were performed to assess the presence of aggregated forms of aSyn in the olfactory epithelium. 
Results: SAA activity in OM and NLS from PD patients compared to controls indicated the specificity and 
sensitivity of these samples. In addition, accuracy among results of asyn SAA activity for CSF, OM and 
NLS from the same patient was estimated. 
Conclusions: Our results suggest that asyn SAA analysis of nasal samples alone or combined with CSF 
testing are useful for increasing the diagnostic accuracy of PD. Finally, more research is necessary to 
establish the use of the assay in peripheral samples as a biomarker to detect the disease earlier and 
monitor progression and response to disease modifying approaches.
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EFFECTS OF SPLICE VARIANTS ON THE PATHOGENIC AGGREGATION OF ALPHA-SYNUCLEIN 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: A-SYNUCLEIN AGGREGATION 

Alexander Röntgen, Zenon Toprakcioglu, Samuel Dada, Owen Morris, Michele Vendruscolo 
University of Cambridge, Yusuf Hamied Department Of Chemistry, Cambridge, United Kingdom 

Aims: The aberrant aggregation of alpha-synuclein has long been associated with Parkinson’s disease 
(PD) and related synucleinopathies. The predominant isoform of alpha-synuclein is expressed as a 140-
amino acid protein (aSyn-140). However, alpha-synuclein does not exist as a single molecular species in 
cellular environments but as a variety of proteoforms, generated by variations in splicing, with increasing 
evidence suggesting that such variants are involved in the overall aggregation process and in the 
progression of the disease. We therefore investigate the role of splice variants in aggregation and 
cytotoxicity, as well as their aggregation in mixtures. 
Methods: We employed computational solubility predictors, fluorescence-based aggregation assays, 
kinetic analysis and modelling, as well as electron microscopy to elucidate the mechanism of alpha-
synuclein aggregation. In parallel, we used cell viability assays to determine the cytotoxicity of the formed 
aggregates on SH-SY5Y neuroblastoma cells. 
Results: Variations in splicing led to marked differences in the aggregation kinetics and mechanisms, as 
well as morphological and cytotoxic properties of the proteoform aggregates. Moreover, we determined 
that the aggregation of aSyn-140 was influenced and modulated by the presence of splice variants. 
Conclusions: Our findings imply that the mechanisms leading to the production of diverse proteoforms of 
alpha-synuclein may be involved in the pathogenesis of synucleinopathies. These results may open the 
possibility to further understand the role of alpha-synuclein splice variants in the pathological aggregation 
of this protein and therefore the development of synucleinopathies.
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Aims: Developing drugs is a highly risky venture, with only a 0.1% success rate for preclinical candidates 
gaining approval. The current models employed in drug discovery and development, including in vivo and 
in vitro rodent models and human cell lines, do not completely replicate human neurodegenerative 
disorders. Our objective is to create a high-throughput in vitro human model using human cells that 
mimics pathological features of Parkinson's disease. 
Methods: We produce dopaminergic neurons from human stem cells and validate their functionality 
through assessments of dopamine expression, electrophysiology, biochemical analysis, and 
transcriptomic profiling. Additionally, we have implemented innovative techniques to induce the formation 
of Lewy body-like alpha-synuclein aggregates within these dopaminergic neurons derived from human 
stem cells. 
Results: We can induce the formation of alpha-synuclein aggregates within dopaminergic neurons 
derived from human stem cells. These aggregates can be analyzed using an unbiased high-throughput 
manner. 
Conclusions: Our model, which utilizes alpha-synuclein aggregation in human stem cell-derived 
dopaminergic neurons, holds promise for drug screening purposes in the context of Parkinson's disease.
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Aims: Pathological accumulation and misfolding of certain proteins into insoluble protein aggregates, 
known as amyloids, is typical to many neurodegenerative disorders. Furthermore, adding to the structural 
complexity, the cellular environment in which the amyloid protein tends to form aggregates, is also known 
to influence its molecular conformation. Therefore, we aim to use in-vitro cell-models to understand the 
conformation-specific amyloid pathology in cellular milieu. Here, we present the preliminary results of the 
hyperspectral imaging of amyloid Transthyretin (ATTR) filaments in Human Embryonic Kidney (HEK)293 
cells in order to understand whether the cellular environment influences the spectral features of ATTR in 
these cells. This study also lays groundwork for detecting and study various polymorphic amyloid protein 
aggregates including, asynuclein and tau in future. 
Methods: HEK293 cells were exposed to ATTR filaments in a serum-free growth medium. 48 hours post 
protein exposition, the cells were stained with a novel amyloid-specific fluorescent ligand, X34 and 
subsequently, they were incubated for 2 hours before imaging. The cells were then washed with PBS, 
followed by staining with a marker for cell membrane, Cell Mask Deep Red. They were then imaged using 
Confocal Laser Scanning Microscope (CLSM). Fluorescence lifetime imaging microscopy (FLIM) was 
measured using the PicoQuant’s single photon counting feature of the CLSM. 



 

Results:  The 
spectral features of ATTR when it binds X34 in HEK293 cells is considerably blue shifted in relation to 
X34 when they are alone in cells .The ensuing fluorescence decay upon ATTR- X34 interaction exhibits 
longer lifetime. 



 
Conclusions: The spectral feature of ATTR when it is bound to X34 in cells is significantly blue-shifted 
and exhibits longer lifetime which suggests that the structural morphology of ATTR might by influenced by 
hydrophobic interactions within the cellular environment .
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Aims: Mutations in parkin and PINK1 cause early-onset Parkinson’s disease (EOPD). The ubiquitin 
ligase parkin is recruited to damaged mitochondria and activated by PINK1, a kinase that phosphorylates 
ubiquitin and the ubiquitin-like (Ubl) domain of parkin. Activated phospho-parkin then ubiquitinates 
mitochondrial proteins to target the damaged organelle for degradation. Last year, Biogen reported a new 
class of small-molecule allosteric modulators that enhance parkin activity in the presence of phospho-
ubiquitin (pUb) (Shlevkov, et al, 2022, iScience). We aim to elucidate the mechanism of activation of the 
most potent modulator (BIO-2007817, EC50 = 150 nM), and characterize its ability to rescue pathogenic 
parkin mutants. 
Methods: Ubiquitination assays and isothermal titration calorimetry were performed with parkin variants 
to identify the pUb binding site required for activation by BIO-2007817. X-ray crystallography was used to 
solve the structure of parkin bound to pUb and a BIO-2007817 derivative. The binding site was confirmed 
by nuclear magnetic resonance. Structure-activity relationships were established using in silico docking. 
In-organello and cell-based mitophagy assays were performed with pathogenic parkin mutants. 
Results: BIO-2007817 binds to the RING0 domain with high affinity (Kd = 10 nM) and extends to the pUb 
moiety bound to RING0, at the same position as the phospho-Ubl domain. This bridging enhances the 
affinity for pUb, forcing parkin to adopt a conformation similar to phospho-parkin. The modulators thus 
mimic the parkin activation element and stimulates its activity by displacing the catalytic RING2 domain. 
Consistent with our model, BIO-2007817 rescues the activity of the parkin EOPD mutants R42P and 
V56E in the Ubl, as well as R275W. 
Conclusions: The structure of parkin bound to allosteric modulators will serve as a scaffold for the 
design of parkin activators, a potential therapeutic treatment for EOPD.
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Aims: Mutations in the leucine-rich repeat kinase 2 (LRRK2) and vacuolar protein sorting ortholog 
35 (VPS35) genes cause late-onset, autosomal dominant familial Parkinson’s disease (PD). It is widely 
accepted that LRRK2 mutations enhance LRRK2 kinase activity, which induces multiple cellular defects 
including an impairment of the endolysosomal pathway. Interestingly, the PD-linked D620N 
VPS35 mutation has been reported to increase LRRK2 substrate phosphorylation in both a D620N 
VPS35 knockin (KI) mouse model and in PD subjects bearing a D620N mutation. Our aim is to identify 
which cell type exhibit LRRK2 hyperactivation in the brain of D620N VPS35 KI mouse and evaluate the 
potential impact on the endolysosomal pathway. 
Methods: We detected LRRK2 substrates phosphorylation in the brain and in primary culture 
from D620N VPS35 KI mice and evaluated the impact of LRRK2 hyperactivation on endolysosomal 
function using a LRRK2 kinase inhibitor. 
Results: In the brain of D620N VPS35 KI mice, we find that Rab12 phosphorylation is robustly increased 
relative to Rab10. In primary culture, our data suggests that LRRK2 kinase hyperactivation is prominent in 
cortical astrocytes but not cortical neurons and that LRRK2 is partially recruited to lysosomes in D620N 
VPS35 KI astrocytes. The basal levels of endolysosomal pathway components, autophagic flux or 
lysosomal protease activity are not significantly altered in D620N VPS35 KI astrocytes, suggesting that 
the impact of LRRK2 hyperactivation on lysosomal function is limited. Interestingly, upon lysosomal stress 
using lysosomotropic agents, VPS35 KI astrocytes exhibit reduced lysosomal enlargement compared to 
wild-type cells that is reversed by LRRK2 kinase inhibitor treatment. 
Conclusions: Altogether, our study suggests that LRRK2 is recruited to lysosomes and becomes 
activated in astrocytes from D620N VPS35 KI mice where it plays a role in lysosomal homeostasis upon 
stress.
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Aims: Parkinson’s disease (PD) is a neurodegenerative disorder pathologically characterized by 
progressive neuron loss in many brain regions, with a predominant effect in the substantia nigra. The 
mechanism on onset and progression of PD is currently unknown. Emerging evidence highlights that 
oligodendrocytes (OLGs) could play a causal role in the pathology, providing a new clue into PD 
etiology. Via their densely packed myelin sheaths, OLG intimately communicate with axons providing 
neurotrophic/metabolic support and maintaining their integrity/functionality. Intriguingly, recent literature 
reports OLGs pathophysiology in PD and a striking association of OLGs with PD-related Leucine-rich 
repeat kinase 2 (LRRK2) gene, thus proposing OLGs as a new player in the PD pathogenesis. In this this 
study, we explore the role of LRRK2 in OLGs, to understand whether OLGs defects might lead to axonal 
and neuron degeneration observed in PD. 
Methods: To this aim, we used murine primary OLGs, ex-vivo brain tissues from LRRK2 wild-type (WT) 
and knock-out (KO) mice and zebrafish model with LRRK2 morpholine. 
Results: We observed that LRRK2 KO OLGs display 1) less branched cellular processes, 2) an 
increased number of OLG precursor cells (OPCs) and 3) a strong reduction of mature OLGs compared to 
LRRK2 WT cells, indicating defects in the transition of OPCs into OLGs. Consistently, we found a 
reduction of myelin basic protein (MBP) signal (a marker of mature OLGs) in the striasomes of LRRK2 KO 
mice and in the MBP:RFP transgenic zebrafishes injected with LRRK2 morpholine compared to control 
animals. 
Conclusions: Overall, these findings indicate a crucial role of LRRK2 in OLGs maturation. Future 
investigations will allow us to understand if LRRK2 KO OLGs display defects in the functionality and if 
OLGs dysfunctions might lead to axonal and neuron degeneration.
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Aims: The G2019S mutation in the leucine-rich repeat kinase 2 (LRRK2) gene is the most common 
genetic cause of PD and is inherited with reduced penetrance. Growing evidence supports an 
inflammatory component in PD and highlights microglia as key players in the etiology of this condition. 
Therefore, the aim of this study is to investigate alterations in metabolic pathways within microglia 
carrying the G2019S mutation in the LRRK2 gene and assess their contribution to LRRK2-PD 
penetrance. 
Methods: iPSC-derived microglia were generated from PD manifesting and non-manifesting G2019S 
mutation carriers and healthy individuals, following established protocols. Isogenic lines were also 
included. The expression of microglial markers was verified by immunocytochemistry and qPCR. The 
phagocytic ability was assessed by uptake of Zymosan particles. Cells were treated with interferon 
gamma (IFN-γ) and the kinase inhibitor MLi-2, and Western Blotting was performed for the evaluation of 
LRRK2 kinase activity. We are further exploring the metabolic profile of these cells assessing the 
mitochondrial function through Seahorse and microscopy methods. Intra- and extra-cellular metabolites 
will be examined by LC- and GC-MS analyses. Finally, these results will be combined with existing RNA-
seq data. 
Results: The presence of TMEM119 and P2RY12 verify the microglial identity. Furthermore, the LRRK2 
G2019S mutation does not seem to interfere with the capacity of the cells to differentiate or phagocytose 
Zymosan particles. Additionally, the results indicate that upon IFN-γ treatment, there is a LRRK2 
genotype-specific upregulation in the S1292 phosphorylation, a read-out of LRRK2 kinase activity, which 
was reversed after MLi-2 treatment. 
Conclusions: With microglia being the immune cells of the brain, we hope that this study will provide 
invaluable insights into their role in PD and shed more light in the underlying mechanisms of LRRK2-PD 
penetrance.
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Aims: It is widely accepted that the pathogenic mechanisms in a subset of people with PD is the 
mitochondrial stress linked to dysfunctional regulation of mitophagy. PINK1 regulates PARKIN 
translocation in impaired mitochondria and drives their removal by selective mitophagy maintaining 
cellular energy homesostasis. Image-based cellular models for monitoring PINK1/PARKIN signalling have 
been used to screen a chemical library of 1,280 molecules to identify compounds that modulate the 
cellular mitophagy. The hit compounds were chosen for further testing, based on the strength of the initial 
response and lack of cytotoxicity. The results indicated that this assay is a robust (Z’ > 0.5) and valid 
strategy to test potential candidates for preclinical studies and to facilitate the drug discovery process. 
Methods: Generation of stable cell line: Cell lines were obtained with a single-cell dispenser by 
fluorescence sorting F-Sight (Cytena GmbH). Liquid Handling and phenotype-based screening 
assay: For dispensing of the liquid media containing cells and compounds, the Hamilton’s Microlab Star 
automated liquid handling workstation was used. Cells were treated with CCCP or FCCP (positive 
controls) for 3 hours and the library of compounds at 10 μM for 24 hours in Optimem medium before 
image acquisition. Image acquisition and analysis: Fluorescence images were acquired in the 
CellInsight™ CX7 High Content Analysis Platform with a x20 dry objective. 
Results: - Screening of 1,280-compound library was performed. Eight positive compounds were 
identified. - Image cellular redistribution assay of Parkin_ mitochondria and PINK1 in the presence of 
positive compounds was performed at 10 μM. - Dose-response curves of the positive compounds were 
assayed. 
Conclusions: Fluorescent cell-based models can be applied for the screening of compound libraries in 
multiple High Content Bioimaging Platforms
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Aims: Advances in neural engineering now enable modelling of selected pathological aspects of 
neurodegenerative disease in human neural networks in vitro. Of particular interest is how 
neurodegenerative pathology may manifest and affect network behaviour at the microscale and 
mesoscale, i.e., before it progresses to affect the entire network. In this study, we utilized multi-nodal 
human neural networks carrying the Parkinson’s related LRRK2 G2019S mutation and healthy isogenic 
control networks to study early expression of pathology. 
Methods: We engineered multi-nodal neural networks from human iPSC-derived neural stem cells with 
and without the LRRK2 G2019S mutation on custom-designed microfluidic devices. The axon tunnels and 
synaptic compartments of the microfluidic devices allowed for the selective manipulation and isolated 
investigation of neurites and their organelles, as well as their synaptic elements, i.e. network sites 
particularly related to early manifestation of neurodegenerative disease pathology. Furthermore, 
combining the microfluidic devices with an MEA interface in parallel assays allowed for investigation of 
network electrophysiology. 
Results: We found that the LRRK2 G2019S neurons self-organized into networks exhibiting aberrant 
morphology and containing neuritic mitochondria moving at heightened speeds, compared to the healthy 
isogenic controls (p = 0.0038) . Furthermore, following a transient excitatory event, the LRRK2 neural 
networks exhibited behaviour suggestive of an impaired response, i.e. displaying less signs of neurite 
remodelling, synaptic plasticity, and a smaller relative change in total network correlation, compared to 
the healthy control neural networks. 
 
Conclusions: Micro- and mesoscale signs of neurodegeneration manifest early in the development of 
self-organizing human neural network carrying the LRRK2 G2019S mutation in vitro. Furthermore, the 
combination of neural engineering and microfluidic devices, together with MEAs, make powerful tools for 
modelling and for further elucidation of pathological processes in early stages of neurodegenerative 
disease development.
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Aims: Parkinson’s disease is associated with impaired mitophagy, a process of selective removal and 
degradation of damaged mitochondria. Singh et al., screened all (n=428) known human Serine/Threonine 
kinases and found that Eukaryotic Translation Initiation Factor 2 Alpha Kinase 1 (EIF2AK1) acts as a 
negative regulator of PINK1 protein activity, thereby downregulating mitophagy. This study aims to 
characterise purified EIF2AK1 and its mutants. 
Methods: GST-tagged plasmids, including Wild Type (WT), Serine 41 to Alanine mutation (S41A), Kinase 
Dead mutation (KD), and S41A+KD were transformed into BL21 E. coli cells. Cells were cultured in 1 litre 
growth medium and protein expression was induced with IPTG. Cells were lysed using sonication. 
EIF2AK1 proteins were purified using column chromatography. 
Results: Western blotting and Coomassie staining were used to analyse purified EIF2AK1 proteins. 
EIF2AK1 antibody was detected in the western blot, suggesting that the target protein has been eluted. 
The most prominent band in the Coomassie staining of EIF2AK1 appeared slightly below 75 kD, aligning 
with the expected molecular weight of EIF2AK1, which is 71 kD. Both Coomassie stains and western 
blots revealed faint bands above the darkest bands for WT and S41A, while KD and KD+S41A did not 
exhibit such bands. This suggests that the faint band indicates phosphorylated EIF2AK1, which is absent 
in KD and KD+S41A due to the absence of kinase activity. 
Conclusions: The results indicate that Serine 41 is not the sole kinase domain of EIF2AK1. To further 
investigate, a kinase assay will be conducted to explore the time and concentration-dependent kinetics of 
EIF2AK1 and its mutants. Furthermore, EIF2AK1 and PINK1 will be incubated together in a kinase assay 
to study whether EIF2AK1 directly influences PINK1 phosphorylation.
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Aims: Parkinson’s disease (PD) is a neurodegenerative disease characterized by the spread of a-
synuclein throughout the CNS. Most cases are sporadic but approximately 10% of cases are inherited 
due to genetic mutations in genes, such as the Leucine-rich repeat kinase 2 (LRRK2) gene. PD causing 
mutations in this gene lead to the hyperactivity of the LRRK2 protein. Therefore, inhibiting LRRK2 is 
thought to be of therapeutic benefit, however the effects of this inhibition on a-syn spreading remain 
unclear. The objective of the present study is to investigate the effects of LRRK2 inhibition on gut-to-brain 
a-syn spreading in novel PD mouse models. 
Methods: Two new PD mouse models, Vitras and Vitras6J, have been used in this study. The former 
expresses human, 1-120 truncated a-syn in the gut and olfactory epithelium in an a-syn null background, 
while the latter expressed the same transgenic a-syn in a murine a-syn background. The LRRK2 
inhibition was performed by supplementing the diet of adult mice with LRRK2 kinase inhibitor (MLi-2) for 3 
months. 
Results: The 3-month MLi-2 treatment did not affect animal survival but prevented animal weight gain in 
transgenic mice lacking endogenous a-synuclein. The increased faecal output, usually present in Vitras 
and Vitras6J mice, was reduced after MLi-2 treatment, showing that LRRK2 inhibition normalised bowel 
transport of the transgenic mice. Ongoing experiments are investigating whether LRRK2 inhibition 
influences a-synuclein spreading from gut to brain. 
Conclusions: The MLi-2 treatment performed in the novel PD transgenic mice described above, will be 
valuable to assess whether the inhibition of the LRRK2 impacts periphery-to-brain transfer of a-syn. The 
results from this study will help shed light on whether LRRK2 inhibition could be a therapeutic target 
capable of slowing down PD progression.



 
Shift 2 - 0484 

NITRATED Α-SYNUCLEIN: MARKER AND CULPRIT OF PARKINSON PATHOGENETIC 
PROCESSES 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: CELL TO CELL TRANSMISSION, SPREADING OF 
PATHOLOGY, PRION-LIKE 

Rita Pinto Costa, Ayse Ulusoy, Ruth Musgrove, Michael Helwig, Angela Rollar, Donato Di Monte 
DZNE, Neurodegeneration And Neuroprotection In Parkinson’s Disease, Bonn, Germany 

Aims: Different a-synuclein (α-syn) species, including different strains and post-translationally modified 
forms of the protein, are likely to possess distinct properties; through these properties, they may play 
different roles in pathogenetic processes such as aggregate formation and interneuronal α-syn spreading. 
The objective of this study was to determine the relationship between α-syn nitration, a common 
modification of the protein seen in Parkinson’s disease (PD) brain, and α-syn assembly and spreading. 
Methods: Experiments were carried out in mice. Immunohistological and biochemical techniques were 
used to assess neuronal integrity and pathological α-syn changes (in particular, protein aggregate 
formation) in brain tissue sections. A new proximity ligation assay was developed and used for detection 
and quantification of nitrated α-syn. 
Results: revealed that, under conditions of oxidant stress (e.g., neuronal hyperactivity or exposure of 
mice to the herbicide paraquat), intraneuronal accumulation of nitrated α-syn paralleled the formation of 
protein aggregates; it was also associated with a significant enhancement of neuron-to-neuron protein 
transfer and consequent α-syn brain spreading. Strategies aimed at reducing oxidant burden (e.g., by 
increasing superoxide dismutase expression) decreased the levels of nitrated α-syn and, at the same 
time, counteracted protein aggregation and spreading. 
Conclusions: Together, these findings indicate that detection of nitrated α-syn in human brain or PD 
experimental models characterizes neurons that, due to oxidant stress, become not only highly vulnerable 
to inclusion formation but also more active sites of α-syn transfer. In vitro experimental evidence suggests 
that nitrative modifications can generate α-syn species with a greater propensity to pass from cell to cell. 
It is conceivable therefore that, under pro-oxidant conditions in PD and/or PD models, nitration of 
pathogenic α-syn species could itself promote their interneuronal brain spreading.
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Aims: Alpha-synuclein (αSyn) misfolding, aggregation, and cerebral accumulation is associated with 
neurodegenerative diseases like Parkinson's disease (PD), multiple system atrophy (MSA) and dementia 
with Lewy bodies (DLB). While research has primarily focused on the role of αSyn deposits in the central 
nervous system, emerging evidence suggests that αSyn may also be distributed throughout the 
peripheral system, including the autonomic nervous system and peripheral organs. This study aims to 
assess the utility of a seed amplification assay (αSyn-SAA) for the detection of αSyn aggregates in 
peripheral tissues. 
Methods: Peripheral tissue samples, including stomach, small intestine, heart, liver, kidney, spleen, and 
colon, were collected from PD, MSA, DLB patients, and controls. Samples were homogenized, diluted to 
10-3, 10-4, and placed in the αSyn-SAA reaction containing recombinant αSyn, buffer, 0.1% sarkosyl, silica 
beads, and thioflavin T. The signal of αSyn-SAA in the presence of different samples was analyzed by the 
thioflavin T fluorescence over time. 
Results: Our results showed detection of αSyn aggregates in various peripheral tissues using αSyn-SAA. 
Seed-competent aggregated αSyn was reliably detected in the small intestine, heart, and colon in patients 
affected by PD and DLB and to a lower extent in MSA. Controls, including people who have died of 
unrelated diseases or patients affected by Alzheimer’s disease, did not show any signal in αSyn-SAA. 
Conclusions: Our study demonstrates that αSyn-SAA is useful for detection of αSyn aggregates in 
peripheral tissues. Our findings indicate that αSyn accumulation does not only occur in the brain, but also 
becomes deposited in various peripheral organs. Our data will contribute to understanding the biology 
and pathogenesis of synucleinopathies. Funding: Grant from Michael J. Fox Foundation to SP.
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Aims: To develop a mouse model of REM-sleep behavioral disorder using a synuclein fibril targeting 
approach 
Methods: Alpha-synuclein fibrils were stereotactically targeted to the sublateraldorsal tegmental region 
(SLD) of wildtype (C57Bl6/C3H) mice. Animals were then assessed using electroencephalography (EEG), 
electromyography (EMG), behavioral testing (motor and cognitive), and histologically at 1, 3, 6, and 12 
months post injection with preformed fibrils. 
Results: Synucleinopathy was initiated by fibril injection into the SLD, and disseminated through the 
associated connectome over time. Immunohistochemical analysis revealed selectively vulnerable neuron 
and non-neuronal populations that were affected over time. EEG/EMG examination also showed 
abnormalities, specifically an increase in muscle activity during REM-sleep. 
Conclusions: Targeting of alpha-synuclein PFFs drives the formation of pathology in the SLD and 
associated brain regions. These cumulatively result in the development of a phenotype that recapitulates 
a subset of prodromal synucleinopathy subjects. Additional studies are underway to understand the 
substrate for these alterations.



 
Shift 2 - 0487 

DISSECTING OLIGOGENIC MECHANISMS OF LYSOSOMAL SUSCEPTIBILITY IN PARKINSON’S 
DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.D. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: AUTOPHAGY, LYSOSOMES, UBIQUITIN, PROTEASOME 

Jinghan Zhao1, Mingxue Gu2, Meigen Yu3, Ruth Barros De Paula4, Hugo Bellen2, Joshua Shulman3 
1Baylor College of Medicine, Neurology/neuroscience, Houston, United States of America, 2Baylor 
College of Medicine, Molecular & Human Genetics, Houston, United States of America, 3Baylor College of 
Medicine, Neuroscience, Houston, United States of America, 4Baylor College of Medicine, Neurology, 
Houston, United States of America 

Aims: Besides GBA, variation in other lysosomal storage disorder (LSD) genes are associated with 
Parkinson’s disease (PD) risk, and knockdown of these genes in experimental models enhances alpha-
synuclein (α-Syn) mediated neurodegeneration. Our goal is to elucidate mechanisms by which partial 
loss-of-function in GBA contributes to Parkinson’s disease (PD) along with the determinants 
of GBA penetrance. 
Methods: LSD genes, variants, and their combinations were prioritized based on analyses of PD 
case/control cohorts with genome sequencing, along with our published results on genetic modifiers of α-
Syn in Drosophila models. Combinatorial genetic manipulations in fly Gba1b and other implicated LSD 
genes (e.g. double-heterozygous and other synthetic genotypes), are being examined for impact on CNS 
structure, function, and metabolism (e.g. histology, locomotor function, electrophysiology, lysosomal 
markers, and lipidomics). 
Results: Among PD cases, 21% harbor damaging variants in 2 or more LSD gene variants. Multi-allelic 
combinations between GBA and other causes of sphingolipidoses are 4-fold more likely than other LSD 
subtypes, and a similar enrichment was not seen among controls. In preliminary cross-species 
studies, Gba1b haploinsufficiency in Drosophila causes mild locomotor phenotypes and perturbations in 
sphingolipid metabolism. Partial loss-of-function in the fly ortholog of ATP13A2, strongly interacts 
with Gba1b heterozygozity. Lipidomic analysis of heads from α-Syn transgenic flies additionally reveals 
elevated ceramide species. Follow-up studies and interaction tests with other prioritized, conserved LSD 
genes are ongoing, including causes of sphingolipidoses (SMPD1, SCARB2), mucopolysaccharidoses 
(MANBA), and cholesterol storage disorders (NPC1/2). 
Conclusions: Our preliminary findings support a hypothetical model in which partial, haploinsufficient 
loss of function in GBA alters lysosomal function and interacts with other LSD gene variants to increase 
vulnerability to α-Syn mediated neurodegeneration.



 
Shift 2 - 0488 

CHARACTERIZATION OF THE AUTOPHAGIC-LYSOSOMAL PATHWAY IN PARKINSON’S DISEASE 
USING PATIENT IPSC-DERIVED DOPAMINERGIC NEURONS CONTAINING LRRK2 OR GBA 
MUTATIONS 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.D. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: AUTOPHAGY, LYSOSOMES, UBIQUITIN, PROTEASOME 

Scott Schachtele1, Sandra Coveney2, Kayley Lefrancois2, Virginia Bain2, Maia Zoller2, Supriya Singh2, Ali 
Fathi3, Richard Cho2, Coby Carlson4 
1FUJIFILM Cellular Dynamics, Product Management, Madison, United States of America, 2Cell Signaling 
Technology, Neuroscience, Danvers, United States of America, 3FUJIFILM Cellular Dynamics, Discovery 
Research, Madison, United States of America, 4FUJIFILM Cellular Dynamics, Applications, Madison, 
United States of America 

Aims: Mechanisms of dopaminergic neuron cell death in Parkinson’s Disease (PD) is complex and 
combinatorial, with impairments in multiple cellular pathways impacting mitochondrial function and 
endosomal/lysosomal protein degradation. Mutations in leucine-rich repeat kinase 2 (LRRK2) and 
glucocerebrosidase (GBA), have been shown to both impact kinetics of the autophagic-lysosomal 
pathway (ALP) and contribute to PD-associated protein accumulation and aggregation. This study uses 
induced pluripotent stem cells (iPSCs)-derived dopaminergic neurons (iCell DopaNeurons) generated 
from apparently healthy normal donors (AHN) and clinically diagnosed PD patients 
harboring LRRK2 G2019S or GBA1 N370S mutations (derived from iPSCs provided by Parkinson’s 
Progression Markers Initiative (PPMI), part of The Michael J. Fox Foundation (MJFF)) to investigate their 
utility in evaluating ALP changes associated with PD. 
Methods: Endosome and lysosome protein expression was quantified in iPSC-derived dopaminergic 
neurons at 7, 14, and 21 days using high throughput imaging of specific antibodies from Cell Signaling 
Technology (CST). Exogenous modulators of autophagy (Torin 1) and mitochondrial stress (Rotenone) 
were applied to the LRRK2, GBA and AHN dopaminergic neurons to evaluate the effect of pathway 
stressors on ALP protein expression. Within all conditions, neural survival and synapse formation were 
also quantified. 
Results: We show both AHN and patient-derived iCell DopaNeurons express dopaminergic (ie., TH, 
FOXA1), synaptic (ie., PSD95, Synapsin-1, GAP43, VAMP2), and ALP (ie., LAMP-1, LC3, Cathepsin, 
Galectin 3) specific markers via immunocytochemistry. These lines were applied to high content imaging 
to develop methods to evaluate pathophysiological phenotype differences in synapse development, ALP 
kinetics, and responses to mitochondrial and autophagy stressors between control and patient-derived 
PD dopaminergic neurons. 
Conclusions: These data demonstrate the utility of high-throughput immunocytochemistry and patient-
derived iPSC dopaminergic neurons for investigating lysosomal, mitochondrial, and neurodegenerative 
pathway dynamics.
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Aims: There remains a large gap in knowledge about the pathological overlap of Alzheimer Disease (AD) 
and Parkinson’s Disease (PD). Approximately half of all AD patients exhibit formation of Lewy Bodies 
containing α-syn, and in the roughly 30% of PD patients with dementia (PDD), amyloid plaque burden is 
strongly correlated to severity of dementia. The two principal proteins involved in these diseases, α-syn 
and Aβ, promote each other’s aggregation and have synergistic toxicity in cells, while not affecting each 
other’s protein expression. Therefore we hypothesized that common clearance mechanisms of both 
proteins are involved in the increased toxicity. Additionally, membrane interaction has been suggested to 
be key to Aβ/α-syn interaction, and key to the co-promotion of aggregation. α-syn is a naturally disordered 
protein, but can interact with membranes, leading to a higher rate of aggregation and interaction with Aβ. 
We propose that disengaging α-syn from the membrane reduces aggregation of both Aβ and α-syn and 
mitigates cellular toxicity. 
Methods: To understand the relationship of co-pathology of Aβ and α-syn on cellular autophagy, we 
employed SH-SY5Y cell culture, exogenously added Aβ oligomers and α-syn fibrils, and measured 
autophagy with IHC and western blot. Additionally we measured levels of these proteins in a co-pathology 
AD/PD mouse model using reverse-microdialysis and ELISA. 
Results: We show that α-syn and Aβ both inhibit ALP, with co-pathology having a multiplicative effect in 
vivo and in vitro. We also propose that disengaging α-syn from the membrane reduces aggregation of 
both Aβ and α-syn and mitigates cellular toxicity. 
Conclusions: We therefore conclude that dysregulation of autophagy is an important factor in the 
enhanced toxicity seen in co-pathology of AD and PD. We propose that membrane interaction of asyn is 
another important pathway.
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Aims: Patterns of regional iron increases are observed across neurodegenerative diseases including 
Parkinson’s disease (PD) and Alzheimer’s disease (AD). These increases in iron have been linked with 
higher disease severity and faster rate of progression. Exceedingly high iron-mediated lipid peroxidation 
can lead to ferroptosis and oxidative damage which are thought to underly these iron-neurodegeneration 
relationships. 
Methods: Here we present a systematic review and meta-analysis comparing studies which assess the 
use of drugs targeting the iron-mediated lipid peroxidation pathway in the treatment of neurodegenerative 
disease. This systematic review and meta-analysis also evaluates the evidence for changes in iron-
mediated lipid peroxidation pathway and downstream effects in human studies of those with 
neurodegenerative disease. 
Results: Several drugs targeting this pathway including iron chelation drugs are entering phase 2 and 3 
clinical trials for AD and PD. 
Conclusions: Treatments targeting this pathway therefore show promise for use across several 
neurodegenerative diseases.
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Aims: Previous investigations have provided numerous indications of a disrupted hypothalamic-pituitary-
adrenal axis in the context of neurodegenerative diseases. For that reason, this study aims to investigate 
a potential dysregulation of the hypothalamic-pituitary-adrenal axis and its downstream effects in 
Parkinson’s disease (PD). Therefore, we investigate glucocorticoid sensitivity of splenocytes in a wild-type 
human α-synuclein overexpressing mouse model for Parkinson’s disease (V1S/SV2). 
Methods: To assess chronic stress in V1S/SV2 transgenic murine splenocytes, a glucocorticoid 
sensitivity assay was employed. In addition, a panel of ten inflammatory cytokines as well as 
corticosterone levels in V1S/SV2 plasma samples were measured by ELISA. To gain insight into potential 
mediating effects flow cytometry, Western and qPCR analyses were used. 
Results: At 16 months of age, V1S/SV2 splenocytes showed a weaker response to corticosterone, 
indicating a glucocorticoid resistance in our V1S/SV2 mouse model. In contrast, at the age of 20 months 
glucocorticoid resistance in V1S/SV2 mice was not visible anymore. For physiological stress parameters 
like spleen and adrenal gland weight no alteration could be observed at 16 and 20 months. Furthermore, 
a significant increase of TNF-α and IFN-γ in plasma of 20 months old V1S/SV2 mice suggesting a 
preceding inflammatory status of PD mice. Measurement of plasma corticosterone levels detected an 
increase in V1S/SV2 mice with proceeding age, potentially correlating with the preceding PD phenotype. 
Conclusions: Our preliminary findings suggest the presence of glucocorticoid resistance in our PD 
V1S/SV2 mouse model at 16 months of age. This observation hints at a potential dysregulation within the 
hypothalamic-pituitary-adrenal axis. The potential mediating effects underlying glucocorticoid resistance 
and a dysregulated hypothalamic-pituitary-adrenal axis remain unexplored, providing several approaches 
for further research.
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Aims: In Parkinson’s disease (PD), neuroinflammation impairs neuronal structure and function, yet the 
specific mechanisms remain elusive. Emerging evidence implicates pro-inflammatory cytokines as crucial 
mediators of neuronal degeneration. While initial data indicate that the cytokine TNF-α can interfere with 
neuronal microtubules and axonal transport, critical questions persist regarding the role of other cytokines 
in cytoskeleton pathology, their combined effects, and their contribution to PD pathology. We therefore 
investigated the direct impact of pro-inflammatory cytokines on the neuronal cytoskeleton and 
hypothesized that an increased α-synuclein dosage in PD exacerbates cytokine-induced cytoskeletal 
deficits. 
Methods: iPSC-derived cortical neurons from healthy controls and patients with α-synuclein gene locus 
duplication (SNCA dupl) were treated with PD pathology-related cytokines IL-17A, TNF-α, IFN-γ, or a 
combination thereof. Cytokine receptor expression, axonal transport, and microtubule components and 
their post-translational modifications were assessed on transcriptional and protein levels. 
Results: SNCA dupl neurons exhibited an increased IL-17 receptor expression and consequently 
displayed impaired cytokine receptor homeostasis in response to IL-17A. Mitochondrial axonal transport 
was differentially affected by IL-17A, TNF-α and cytokine mix depending on α-synuclein dosage, with IL-
17A slowing and cytokine mix reducing mitochondrial movement specifically in PD neurons. Furthermore, 
cytokines exacerbated the basally elevated tubulin acetylation in SNCA dupl neurons, while displaying 
neurite segment-specific effects in healthy cells. Additional SNCA dupl cytoskeletal pathologies, including 
tubulin polyglutamylation and tau beading, were further intensified by cytokine combination. 
Conclusions: Our work elucidates the detrimental effects of pro-inflammatory cytokines, particularly IL-
17A, on human neuronal cytoarchitecture. We also highlight their interactions with α-synuclein pathology, 
suggesting that inflammation represents a second hit to the vulnerable cytoskeleton in PD.
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Aims: Parkinson's disease (PD) is a neurodegenerative disease pathobiologically characterized by the 
progressive loss of dopaminergic neurons in substantia nigra and intraneuronal alpha-synuclein 
aggregates, so-called Lewy bodies1. Recently it was found that another pro-inflammatory and highly 
amyloidogenic protein S100A9 also participates in PD pathogenesis potentially through stimulation of 
alpha-synuclein aggregation2. However, it remains unknown whether S100A9 is toxic to neurons by itself. 
Methods: In this study, neuronal-glial co-cultures from rat cerebellum were incubated with pre-
aggregated recombinant S100A9 protein for 48-72h and then cell viability, number and microglial 
phagocytic activity were evaluated by fluorescence microscopy. 
Results: Our results show that pre-aggregated recombinant S100A9 cause loss of viable neurons in rat 
neuronal-glial co-cultures without any sign of apoptosis and necrosis. Neuronal loss in S100A9-treated 
cultures was accompanied by microglial proliferation, altered morphology, as well as increased 
phagocytic activity. Depletion of microglial cells attenuated S100A9-induced neuronal loss suggesting that 
S100A9 acts through microglial activation. Treatment of neuronal-glial co-cultures with S100A9 also was 
found to induce exposure of phosphatidylserine on the outer leaflet of the neuronal plasma membrane 
acting as “eat-me” signal for microglial cells. 
Conclusions: These data suggest that pre-aggregated S100A9 can be neurotoxic by itself and can 
induce loss of viable neurons through phagocytic uptake which is also known as death by primary 
phagocytosis or phagoptosis3. References: 1 Bloem et al. Parkinson's disease. Lancet. 2021; 
397(10291):2284-2303. 2 Horvath et al. Co-aggregation of pro-inflammatory S100A9 with α-synuclein in 
Parkinson’s disease: ex vivo and in vitro studies. J Neuroinflammation. 2018; 15(1):172. 3 Brown GC. Cell 
death by phagocytosis. Nat Rev Immunol. 2023. Online ahead of print. Acknowledgements: This study 
has received funding from the Research Council of Lithuania (LMTLT), agreement No S-MIP-23-98.
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Aims: Animal models cannot recapitulate many human neurodegenerative disease features. The ability 
to produce functional neuronal cells from hiPSCs and neuronal cell lines allows to study neurological 
disorders. But despite this progress, most protocols used hiPSCs to differentiate into neurons based on 
2D methods which cannot recapitulate the function and complexity of in-vivo neuronal circuits. These 
limitations have led to the development of organoid models that mimic the functional characteristics of 
human brain tissues using hiPSCs. 
Methods: We explored organoid technology to generate midbrain organoids. For this purpose, we 
developed a system of midbrain organoids from hiPSCs. Characterization of organoids will be done using 
immunohistochemistry and whole-mount immunostaining. EVs were isolated from the plasma of the PD 
subject and sex and aged-matched HC using size exclusion chromatography and quantified using 
nanoparticle tracking analysis. The functional effects of plasma-derived EVs on midbrain organoids were 
investigated using flow cytometry and immunohistochemistry. 
Results: Whole-mount immunostaining of organoids showed that neurons are successfully differentiated 
at day 30 and labeled with beta-tubulin III, indicating the mature neuronal cell identity. Midbrain organoids 
were positively labeled with TH antibody after day 30, and astrocytes expressing GFAP after six weeks of 
maturation. Preliminary data on plasmatic PD-derived EVs showed increased neurotoxicity in neurons 
and activation of inflammatory pathways in glia cells. 
Conclusions: We successfully generated midbrain organoids from hiPSCs with distinct layers of 
neuronal cells with functionally mature midbrain dopaminergic neurons and produced neuromelanin-like 
granules. Plasma-derived EVs from PD patients may exert toxic effects on neurons in midbrain organoids 
and influence the initiation and progression of the disease.
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Aims: The importance of the olfactory system in the pathogenesis of Parkinson disease is supported by 
the presence of prodromal hyposmia and Lewy pathology in the olfactory bulb. We previously published 
that α-synuclein is expressed in dendrites, cytoplasm and axons of olfactory neurons, and that it protects 
mice from microbial infections. We hypothesized that viral infections of the nasal cavity could induce 
changes in α-synuclein metabolism and incite post-translational modifications concurrent with 
inflammatory responses by the host within anterior olfactory structures. 
Methods: We inoculated adult C57BL wildtype mice with GFP-expressing vesicular stomatitis virus (VSV-
GFP). Sagittal skull sections were analyzed microscopically at various timepoints to look at the temporal 
distribution of VSV-GFP and quantify the immunoreactivity of glial cells regarding phenotypical 
parameters. The viral burden in distinct anatomical regions was measured by peak titers, as was the 
presence of viral proteins. Changes in α-synuclein were monitored by monoclonal antibodies and 
Western blotting to assess for any changes due to the infection. 
Results: Inoculation with VSV-GFP generated a progressive encephalitis, accompanied by robust 
microglial and astrocytic responses that peaked at 4 and 6 days post-infection (dpi), respectively. α-
Synuclein was found to co-localize with VSV-GFP at points of viral entry in anterior olfactory structures. α-
Synuclein formed aggregates in olfactory sensory neurons and more pSer129-α-synuclein reactivity was 
detected in glomeruli and mitral cells, as well as of p62 reactivity. Endogenous α-synuclein levels were 
also increased in infected brains when compared to mock-treated animals. 
Conclusions: Infection of murine brain by a neuronotropic RNA virus can lead to changes in α-synuclein 
metabolism that could be of relevance to human synucleinopathies, including Parkinson disease. Future 
studies will explore whether such neuropathological changes are transient, chronic or progressive.
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Aims: Activation of the immune sensor NOD-, LRR- and pyrin domain-containing protein 3 
(NLRP3) inflammasome and associated immune dysfunction has been suggested as a key 
pathogenic mechanism in Parkinson’s disease (PD), preceding and accompanying neuronal 
damage and cell death in PD. Inflammatory mediators released into the cerebrospinal fluid (CSF) 
may potentially serve as biomarkers of NLRP3 pathway activation and immune dysfunction. 
Currently, only a few studies have investigated the levels of NLRP3 and related neuroinflammation 
markers in the CSF of people living with Parkinson’s (PwP) compared to controls. Multiple clinical 
trials aiming to modulate the neuroinflammatory response in PwP are currently underway 
exemplifying the need for a better understanding of the levels and relevance of these biomarkers 
in the diagnosis and monitoring of disease progression in PD. 
Methods: We performed a meta-analysis on sixteen biomarkers related to specific components of 
the neuroinflammatory response, including those of the NLRP3 pathway in the CSF of PwP and 
controls. 
Results: Random-effects meta-analyses show that the levels of selected cytokines downstream of 
the NLRP3 pathway (e.g. IL-1ß) as well as markers for glial cells (e.g. sTREM-2, S100) and 
neuroaxonal damage (NfL) are elevated in the CSF of PwP compared to controls. 
Conclusions: These results support the relevance of the NLRP3 pathway and immune dysfunction 
in PwP, and provide increased confidence in modulating neuroinflammation as a promising 
therapeutic avenue in the treatment of PD.
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Aims: Inflammation plays a significant role in the development and progression of many 
neurodegenerative diseases, including several subtypes of dementia such as Alzheimer's disease (AD) 
and Lewy body dementia (LBD). The focus of this study is the discovery and characterization of 
neuroinflammatory pathways related to LBD and potential mechanisms for disease-modifying therapies. 
Methods: We compared bulk RNA sequencing data sampled from the postmortem dorsolateral prefrontal 
cortex (DLPFC) of LBD and cognitively normal (CN) controls subjects that participated in the Religious 
Orders Study and Rush Memory and Aging Project. LBD (n=64) and control (n=169) subjects were 
stratified using neuropathology as well as neuropsychological assessments. We subsequently employed 
a standard RNA-seq analysis workflow to identify differential expressed genes using limma R package, 
followed by Gene Set Enrichment Analysis (GSEA). 
Results: We identified 846 differentially expressed genes (DEGs) in the DLPFC of LBD subjects 
compared to CN controls (adjusted p-value < 0.05), made up of 419 up-regulated and 417 down-regulated 
genes. Among the top statistically significant DEGs, we observed up-regulation of astrocytic markers 
Interleukin-17 receptor B (IL17RB) and Calcium-Activated Neutral Proteinase 2 (CAPN2). Recent meta-
analysis studies found that both IL17RB and CAPN2 were also up-regulated in the substantia nigra of 
Parkinson’s patients. Consistent with these findings, GSEA pathway analysis revealed positive 
enrichment of multiple inflammatory-related pathways including but not limited to cytokine-cytokine 
receptor interaction, toll-like receptor signaling, JAK/STAT signaling cascade, NF-kB signaling, and IL-1R 
signaling (adjusted p-value < 0.05). 
Conclusions: In this study, we found a significant relationship between neuroinflammation and LBD, 
including IL17RB and related inflammatory signaling cascades. Given current development of clinical 
candidates for IL-17 inhibitors, these results may highlight potentially druggable therapeutic mechanisms 
implicated in LBD.
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Aims: Along with Lewy pathology, β-Amyloid (Aβ) and p-tau have been implicated in the clinical 
progression of Parkinson’s Disease (PD). Animal studies show that these proteins synergistically interact 
with each other to drive disease components, including cognitive decline and worsening pathology. In PD 
postmortem tissue, neuroinflammation – the activation of glia and the infiltration of immune cells from the 
periphery, including T cells and monocytes – are shown to be drivers of neurodegeneration. How these 
co-pathologies contribute to the inflammatory response in the disease remains unknown. This is 
important as single pathology animal models do not fully recapitulate the protein pathology load or the full 
immune response, crucial components of human disease. 
Methods: To test the hypothesis that the co-expression of pathologies drives neuroinflammation, 
pathology load and behavioural deficits, we developed a co-pathology rodent model of PD by 
stereotaxically injecting α-syn pre-formed fibrils (PFFs) into the striatum, and AAV-doublemut tau virus into 
the entorhinal cortex, of J20 transgenic mice with Aβ pathology. We analyzed immune cell populations in 
the brain, abnormal protein pathology and behavioural impairments at 3 months post-induction (3mpi) and 
6mpi. 
Results: With the co-expression of these pathologies, there is an enhanced neuroinflammatory response 
including increased numbers of microglia and elevated MHCII and Iba-1 expression. Significant CD4+ 
and CD8+ T cell populations were found to infiltrate into the hippocampus and entorhinal cortex 
compared to single pathologies. At 3mpi, co-pathology model mice made significantly more errors in the 
barnes maze test compared to other groups. 
Conclusions: We established a novel co-pathology mouse model of PD that incorporates the co-
expression of clinically relevant protein pathology that highlights a pro-inflammatory response, including T 
cell infiltration, changes in myeloid populations and mild behavioural changes.
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Aims: Microglia are thought to play a key role in neurological diseases, including Parkinson's disease and 
Alzheimer's disease [1]. In these diseases, microglial activation is often linked with pathologic progression 
and disease severity. The objective of this work was to quantitatively assess microglial activation in a 
human α-synuclein preformed fibril (hPFF) seeding and spreading mouse model of Parkinson’s disease. 
Methods: We have developed a novel, fully-automated method for analysis of microglial morphology in 
neuroanatomical regions-of-interest on immunohistochemistry (IHC) sections stained for Iba-1 leveraging 
advanced computer vision and machine-learning (ML) models. We have applied this methodology to 
tissue sections from transgenic M83+/- mice, which overexpress α-synuclein with an A53T mutation, that 
have undergone unilateral stereotaxic inoculation of recombinant hPFFs into the anterior olfactory 
nucleus. 
Results: We found that cells classified as activated by our ML model had very different morphological 
features that were consistent with previous reports, such as a larger, less circular soma and compact, 
highly branched processes (Fig. 1). Measurement of the density of activated cells provided a more 
sensitive metric than the Iba-1 stain density, with greater fold-change that had higher statistical 
significance (Fig. 2 top vs bottom). In addition, using other measures, such as a continuous activation 
score, we show how both the distribution of morphological phenotypes and the number of microglia 
change in the disease model, thereby illustrating how such metrics can provide a finer quantification of 
the microglial 
morphology. 



 

 Fig. 
1 



 

 Fig. 2 
Conclusions: Assessment of morphological characteristics can provide additional information about the 
microglial phenotype. These features may provide sensitive measures for the preclinical assessment of 
putative disease-modifying therapeutic agents in rodent models of neurodegenerative 
diseases. References [1] Hickman et al 2018. Nature neuroscience, 21(10), 1359-1369.
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Aims: Alpha-synucleinopathies are neurodegenerative diseases including Dementia with Lewy bodies 
(DLB), Parkinson’s disease (PD), Parkinson’s Disease Dementia (PDD) and Multiple System Atrophy 
(MSA) characterised by the accumulation of pathological alpha-synuclein (α-syn) aggregates. Although α-
syn aggregation is a key shared property, they differ in the extent of glial versus neuronal α-syn pathology 
and neuroanatomical regions affected in a stereotypical pattern. MSA is characterised by the presence of 
α-syn aggregates in oligodendrocytes, termed glial cytoplasmic inclusions (GCIs), whereas in PD, PDD 
and DLB α-syn aggregates are mainly present in neurons as Lewy bodies. Neuronal inclusions are 
present in MSA although less widespread than GCIs. Glial pathology in PD, PDD and DLB is also present 
but its role in pathogenesis is still unclear. We aim to investigate the hypotheses that neuropathogenesis 
is promoted by synergistic interaction of glial and neuronal α-syn pathology which could be detected using 
a machine learning (ML) based approach. 
Methods: Immunohistochemistry was used to explore the cellular-specificity of α-syn pathology in a 
cohort including MSA, DLB, PDD (n=15) and early or late stage PD (n=20) cases using QuPath software. 
Analysed brain regions included those affected differentially across conditions along disease stages, 
including brainstem, limbic system and neocortex. 
Results: ML revealed the presence of neuronal α-syn pathology in some MSA cases and widespread 
glial α-syn pathology in PD, PDD and DLB cases. Moreover, astrocytic α-syn pathology was predominant 
in the limbic system of cases with dementia in a stereotypical pattern with morphology of astrocytic α-syn 
pathology paralleling its severity. 
Conclusions: To conclude, glial and neuronal α-syn pathology can be differentially detected using ML 
and is present across all alpha-synucleinopathies appearing at early disease stages while astrocytic α-
syn pathology might correlate with presence of dementia.
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Aims: Alpha-synuclein (alpha-syn) is the primary component of lewy bodies, the hallmark of Parkinson’s 
disease (PD) pathology. Accumulation and aggregation of toxic alpha-syn species in PD, such as those 
with enhanced phosphorylation at serine 129 (pS129), promote synaptic dysfunction and transcription 
and epigenetic dysregulation, ultimately leading to cell death. Interestingly, the presence of alpha-syn 
pS129 has also been connected to other neurodegenerative disorders (NDs) including Huntington’s (HD), 
Alzheimer’s (AD) and Frontotemporal dementia (FTD). However, the role of alpha-syn pS129 in the 
etiology and progression of those NDs is still unknown. We have recently shown alpha-syn-pS129 is 
increased in HD affected tissues correlating with enhanced expression of Protein kinase CK2 alpha prime 
(CK2alpha’). CK2alpha’ haploinsufficiency (CK2alpha’+/-) in an HD mouse decreased alpha-syn-pS129 
levels and ameliorated HD-related phenotypes. We concluded that CK2alpha’/alpha-syn-pS129 mediated 
toxicity in HD occurred via specific alteration of glutamatergic-related synaptic (GRS) gene expression. 
Intriguingly, we found increased CK2a’ in affected tissues of AD and FTD mouse and human samples 
implying a potential shared mechanism of neurodegeneration in HD, AD and FTD. We aim to explore the 
contribution of this pathway in AD and FTD. 
Methods: We crossed AD (Tg576) and FTD (PS19) mice with CK2alpha’+/- mice. We then examined 
cognitive function via Barnes Maze and Y-maze, and looked at gene expression via qPCR and other 
pathological markers using immunoblot and brain slice immunofluorescence 
Results: In the Tg2576; CK2alpha’+/ and PS19; CK2alpha’+/ - mice we found improved cognitive behavior 
along with restored expression of GRS genes and ameliorated pathology. 
Conclusions: These findings confirmed the similarities by which cells undergo synaptic dysfunction and 
neurodegeneration between these different NDs and suggested CK2a’ as a potential therapeutic target to 
decrease alpha-syn-pS129 for the treatment of multiple NDs.
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Aims: Mitochondrial dysfunction and inflammation (both intestinal and systemic) are strongly implicated in 
PD. Mitophagy (autophagic removal of damaged mitochondria) suppresses mitochondrial damage-
induced inflammation and mitigates disease in both PD and colitis models. Intestinal epithelial cells (IECs) 
are particularly vulnerable to mitochondrial stress due to their high energetic needs. The aim of this study 
was to test the hypothesis that IEC mitochondria are altered in a mouse model of PD. 
Methods: Intestinal crypts of mice overexpressing human wild-type α−synuclein (hα-Syn) under the 
neuron-specific Thy1 promoter (Thy1-hα-Syn) were used to measure the Oxygen consumption rate 
(OCR) in a Seahorse XF96 analyzer. Manual counts of the number of crypts per well were used for data 
normalization. Transmission electron microscopy was performed in the UCLA Brain Research Institute 
Electron Microscopy Core Facility. Analysis was performed in ImageJ with ‘analyze particles’ and the 
JACoP plugin. Intestinal epithelial organoids diameters and Western blot of Tom20 were measured and 
analyzed using ImageJ. Cytokines were measured by ELISA. 
Results: 



 

OCR was increased in Thy1-hαSyn vs WT mice (p < 0.005) with a greater increase in older mice. Thy1-
hα-Syn mice had smaller mitochondria in duodenal tissue (Fig 1). Increased association with autophagic 
vesicles may suggest heightened mitophagy. IL-1β and KC (IL-8 equivalent) were higher in tissue and 
isolated crypts from 12-month-old Thy1-hα-Syn mice. Colonic epithelial organoids from Thy1-hα-Syn mice 
had smaller diameters, suggesting potential impairment in gut epithelial health compared to WT. 
Conclusions: These findings provide initial support for the hypothesis that there is increased 
mitochondrial stress in the gut epithelium in PD. Mitochondrial stress in IECs may augment the intestinal 
inflammatory response to enteric neuron α-Syn, thereby producing systemic inflammation and promoting 
CNS α-Syn pathology in ‘gut-first’ PD.
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Aims: Glucocerebrosidase 1 (GBA1) mutations are the most important risk factor for Parkinson’s disease 
(PD), which primarily affect macrophages due to their intrinsic features and vulnerability for disturbances 
in ceramide metabolism. While it is known that GBA1-associated lysosomal dysfunctions can trigger the 
inflammatory response in macrophages, no studies explored the effects of GBA1 mutations on 
mitochondrial metabolism and oxidative stress in these cells. We then investigated mitochondrial 
dysfunction in macrophages of patients with GBA mutations, in association with lysosomal alterations and 
α-synuclein accumulation. 
Methods: Thirty-four patients were recruited in the study: 10 controls (HC), 10 patients with sporadic PD 
(iPD), 10 PD patients with GBA mutations (PD-GBA+) and 4 healthy subjects carrying GBA mutations 
(HC-GBA+). Macrophages were differentiated from monocytes and stimulated to M1 and M2 phenotypes. 
Glucocerebrosidase and beta-hexosaminidase activities were quantified using fluorometric assays. 
Metabolic characterization was performed with a Seahorse Analyzer. Alpha-synuclein levels were 
quantified using an ELISA. 
Results: Glucocerebrosidase activity was halved in PD-GBA+ and HC-GBA+ subjects compared with HC 
and iPD, whereas beta-hexosaminidase activity was reduced in PD-GBA+ compared to HC. Lysosomal 
alterations in PD-GBA+ is associated with increased α-synuclein levels, compared with iPD and HC 
macrophages. HC-GBA+ subjects showed α-synuclein levels similar to PD-GBA+. M2 stimulated PD-
GBA+ macrophages displayed an impairment in the oxygen consumption compared to iPD, while no 
differences have been found between HC and iPD. Conversely, M1 macrophages of PD groups showed a 
decrease of respiratory parameters compared to HC, reaching the statistical significance in PD-GBA+. 
Preliminary results in HC-GBA+ indicated higher respiration values in M1 and M2 macrophages 
compared to PD-GBA+. 
Conclusions: This study pointed out specific bioenergetic alterations in macrophages from PD subjects 
with GBA1 mutations suggesting their potential contribution in disease pathogenesis.
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Aims: Parkinson’s disease is a complex and multifactorial neurodegenerative disorder characterized by 
the demise of dopaminergic neurons and the accumulation of α-synuclein (α-syn). Although many 
mechanisms are proposed to target the disease, α-syn accumulation and altered mitochondrial dynamics 
are the main features in the pathogenesis of PD. In light of these findings, the objective of the current 
study was to evaluate the impact of α-syn on mitochondrial function and metabolism in iPSC-derived 
midbrain neurons from controls and PD patients. 
Methods: We differentiated iPSCs from healthy controls, sporadic and α-syn-mutant (A53T 
and SNCA triplication) PD patients into midbrain dopaminergic neurons. We performed single-cell RNA-
sequencing, high-content imaging, mtDNA integrity analysis and metabolomics with stable isotope tracers 
at three different time points of differentiation to evaluate how the accumulation of a-syn drives 
mitochondrial dysfunction and metabolic alterations. 
Results: RNA sequencing analysis revealed differences in the neuronal expression profile between 
controls and PD patients at days 14, 30 and 45 of differentiation. We could observe higher α-syn 
expression in all investigated PD lines compared to control cells. Interestingly, this difference further 
increased over time. In addition, our experiments revealed a shift from oxidative phosphorylation towards 
glycolysis in the PD compared to the control cultures. 
Conclusions: Our data indicate that α-syn accumulation occurs in PD patient midbrain neurons and 
uncovered changes in the cellular metabolism of these cells. Further investigations will be performed to 
analyze how α-syn exerts its toxicity and to obtain insights into the functional relationship between α-syn 
and mitochondrial metabolism.
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Aims: The clinical stage development candidate NPT520-34 has yielded promising results in animal 
models of Parkinson’s disease (PD) and other neurodegenerative disorders (NDs). We previously 
demonstrated that NPT520-34, which binds to the mitochondrial Complex 1 subunit NDUFB8, modulates 
inflammasome activation specifically associated with mitochondrial dysfunction. The aim of the current 
study was to characterize the actions of NPT520-34 on the mitochondrial production of reactive oxygen 
species (ROS) in comparison to secreted cytokine patterns. 
Methods: Biochemical techniques including multiplex quantification of cytokine secretion, western 
blotting, and ROS assays were employed to gain insight into ROS production and NPT520-34-mediated 
inhibition of NLRP3 inflammasome activation in THP-1 cells. Established inflammasome activators and 
Complex I inhibitors were applied to cells after pretreatment with a concentration gradient of NPT520-34. 
Results: All inflammasome activators tested led to increased ROS and cytokine production by THP-1 
cells. NPT520-34 decreased NLRP3 inflammasome-mediated IL-1β and TNF-α secretion in response to 
Complex I inhibitors but not TLR ligands. NPT520-34 also decreased superoxide production induced by 
rotenone or LPS, but not by piericidin A, imiquimod, or Pam3. 
Conclusions: NPT520-34 shows a selective ability to inhibit ROS production and NLRP3 inflammasome 
activation induced by Complex I inhibitors. These results suggest that NPT520-34 is neither a direct 
inflammasome inhibitor nor a simple antioxidant, but rather acts to maintain mitochondrial function by a 
direct action on Complex I. These beneficial actions on mitochondrial function may account for the robust 
actions of NPT520-34 in animal models of neurodegenerative diseases.
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Aims: Parkinson disease (PD) is defined by the accumulation of aggregated alpha synuclein (asyn) in 
Lewy bodies and neurites. As high as 80 percent of PD patients eventually develop dementia, which is 
associated with neocortical accumulation of asyn. However, neuronal loss and asyn accumulation also 
occur in multiple subcortical nuclei, including serotonergic neurons in the dorsal raphe nuclei, which have 
widespread projections to cortical and limbic regions. We utilized measurements of a marker for 
serotonergic axons to evaluate whether the loss of serotonergic projections to cortical and limbic regions 
contribute to the development of cognitive impairment in PD. 
Methods: In this study, we analyzed markers of serotonergic innervation in 8 different brain regions from 
PD autopsy cases. For comparison, we also analyzed the same 8 brain regions from control autopsy 
cases. We used a sandwich ELISA to analyze each brain region for serotonin transporter (SERT), which 
mediates serotonin reuptake in serotonergic neurons. 
Results: We observed significantly lower SERT levels in PD compared to control cases for three of the 
five cortical regions analyzed. The sum of SERT levels in the five cortical regions inversely correlated with 
the Clinical Dementia Rating (CDR) sum of boxes score, a measure of global cognitive impairment. These 
results indicate a role for the loss of serotonergic projections to cortical regions in the development of 
cognitive impairment in PD. Analysis of relationships between SERT levels and additional 
neuropsychological measures is ongoing. 
Conclusions: These results indicate a role for the loss of serotonergic projections to cortical regions in 
the development of cognitive impairment in PD.
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Aims: Multiple System Atrophy (MSA) is a devastating rapidly progressive neurodegenerative disease 
histologically characterized by glial cytoplasmic inclusions (GCIs) of aggregated alpha-Synuclein in 
Oligodendrocytes, for which no potent symptomatic nor causal treatment is available to date. Since the 
underlying pathomechanisms and the contribution of the different cell types in the brain to the disease is 
still only poorly understood, the aim of this study is to characterize the transcriptomic profiles of different 
cell types in differentially affected brain regions of MSA patients and healthy controls. 
Methods: Droplet-based single-nuclei RNA-sequencing and subsequent bioinformatic analysis was 
performed on approximately 240.000 nuclei isolated from the superior frontal cortex, frontal white matter 
and occipital white matter of 10 MSA patients and 5 healthy controls. In addition, RNAScope and Western 
blot analysis as well as immunohistochemical and immunofluorescence stainings were performed. 
Results: After preprocessing and quality control, the major six brain cell types were annotated, where no 
significant differences or shifts in the major cell type composition could be observed. Cell type-wise 
differential gene expression analysis revealed numerous differentially expressed genes across all three 
brain regions, which were most abundantly identified in oligodendrocytes, followed by astrocytes and 
microglia and enriched for genes associated with other neurological and especially neurodegenerative 
diseases. In parallel, we were able to validate and confirm particular findings on the RNA as well as on 
the protein level. 
Conclusions: Our study presents a large and powerful dataset helping to unravel underlying molecular 
mechanisms and processes in MSA and providing potential new links for molecular targets for diagnostic 
and/or therapeutic intervention.
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Aims: Examine the evolution of α-synuclein (AS) accumulation in the olfactory system of WT human AS 
overexpressing BAC transgenic rats and investigate whether AAV-mediated overexpression of LAMP2A, 
the lysosomal transmembrane receptor which represents the rate-limiting step in the Chaperone-
Mediated Autophagy (CMA) pathway, could counteract and/or reverse the aberrant AS deposition and its 
resultant behavioural effects both in early and later stages. 
Methods: We used immunohistochemistry as well as Western immunoblotting with various AS antibodies 
in material derived from various areas within the olfactory system, such as the olfactory bulb (OB), the 
anterior olfactory nucleus (AON) and the piriform cortex (Piri) of WT and BAC Tg rats. We also performed 
behavioral experiments assessing olfaction using an odor descrimination task (Habituation/Cross 
Habituation test). We injected AAV-HA-Lamp2a or AAV-GFP in the AON in 3 or 5 month-old BAC Tg rats 
and assessed AS pathology and behavioral effects 2 months later in each case. 
Results: In BAC transgenic rats there was accumulation of total, human and phosphorylated AS in the 
OB, AON and Piri in all time points examined (4, 8 and 12 weeks of age) and an olfactory dysfunction at 
the age of 12 weeks. AAV-HA-Lamp2a injection at both time points led to a modest (around 20%) 
amelioration of AS accumulation in olfactory regions and a mild improvement of the olfactory behavioral 
deficit, compared to AAV-GFP-injected rats. 
Conclusions: Induction of CMA activity led to partial amelioration of incipient and established 
synucleinopathy in the olfactory system of hAS BAC Tg rats and a slight amelioration of the olfactory 
deficit. Relatively limited transduction of the olfactory system may be responsible for the lack of a more 
pronounced effect.
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University of Texas Medical Branch, Department Of Neurology, Galveston, United States of America 

Aims: Accumulation of α-synuclein aggregates in large inclusion bodies is a hallmark of 
synucleinopathies, including Parkinson’s disease (PD), dementia with Lewy bodies (DLB), and multiple 
system atrophy (MSA). Several studies indicate that oligomers are the primary toxic species that disrupt 
neuronal functions and contribute to the progression of disease pathologies. Our lab has previously 
shown that PD and DLB pathologies exhibit elevated levels of oligomers of both α-synuclein and tau 
proteins, with these diseases frequently showing a concurrent presence of both proteins. Oligomeric α-
synuclein polymorphs, different oligomeric forms exhibiting strain-specific biochemical profiles, and 
morphologies, interact differentially with tau, resulting in oligomeric tau polymorphs that differ from those 
associated with fibrillar synuclein. However, little is known about brain-derived α-Syn oligomeric (BDSO) 
polymorphs, their structural, morphological, and biological characteristics, and their role in tau 
aggregation, propagation, and polymorphisms. 
Methods: We isolated BDSO polymorphs from human synucleinopathy cases of AD (Alzheimer’s 
disease), PD, and DLB using sucrose gradient separation and immunoprecipitation techniques. Size, 
morphology, and structural characteristics were detected using Cryo-EM and AFM. Proteolytic stability 
profile of BDSO polymorphs was performed to identify distinct conformation. Interaction of BDSOs and 
tau in tau aggregation and propagation was investigated using various biochemical, biophysical, 
immunological, and cell-based assays. 
Results: We observed differences in immunological properties, morphology, and sensitivity to proteolysis 
among the BDSOs. Using molecular and cellular techniques, we found that the tau aggregates cross-
seeded with BDSO polymorphs had distinct biochemical and biological properties, indicating the 
formation of tau polymorphs. 
Conclusions: The oligomeric polymorphs of α-Syn can trigger polymorphism in tau, which might play a 
role in the neurodegeneration associated with synucleinopathy. Therefore, targeting α-Syn or tau 
polymorphs, or a combination of both, can lead to effective therapeutics for synucleinopathy.
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UNVEILING NEW LINKS BETWEEN TYPE-2 DIABETES AND NEURODEGENERATIVE DISEASES: 
IDE DYSFUNCTION AS A PROMOTER OF COGNITIVE AND MOTOR IMPAIRMENTS 
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Luís Sousa, Rita Machado De Oliveira, Bruna Luzio, Soraia Chôcho, Mariana Guarda, Ana Chegão, Inês 
Sousa-Lima, Maria João Meneses, Paula Macedo, Hugo Vicente Miranda 
NOVA Medical School, Nms Research, Lisbon, Portugal 

Aims: The causal association between type-2 diabetes and neurodegenerative diseases is gaining new 
views and perspectives. Our team is focusing on this relationship, and we recently observed that diabetes 
drives to the loss of Insulin-Degrading Enzyme (IDE) in the brain. The main aim of this work was to 
investigate if IDE KO mice develop neurodegenerative outcomes. 
Methods: Eight-week-old wild-type (WT) and IDE KO mice were subjected to a 16-week High Fat Diet 
(HFD) regimen, anestablished model of prediabetes. Metabolic assessments, including glucose and 
insulin tolerance tests, were conducted at 8 and 22 weeks of age. We evaluated cognitive, motor, and 
olfactory performance at 23 weeks. Brain tissue was collected at 25 weeks and subdivided into various 
regions. aSyn and IDE levels were measured. 
Results: Our findings revealed dysregulated glucose metabolism in IDE KO mice, exacerbated by HFD. 
Both WT and IDE KO HFD-fed mice displayed impaired motor performance. Moreover, IDE KO mice 
exhibit heightened anxiety-like behavior, particularly under HFD conditions. Importantly, IDE protein levels 
decreased in most brain regions, except the hippocampus, while aSyn levels increased in the 
hippocampus and cerebellum. Notably, an inverse correlation between aSyn and IDE levels was 
observed in the cerebellum and brain stem. 
Conclusions: This study unveils that the loss of IDE in brain may lead to behavioral dysfunction, a 
phenotype aggravated by prediabetes. Furthermore, the inverse correlation between aSyn and IDE 
levels, recapitulating observations in the pancreas of diabetic patients, strengthens a potential link 
between IDE dysfunction and aSyn pathogenesis. Our findings suggest that IDE failure may trigger 
neurodegenerative outcomes, leading to the main question if IDE failure compensation could be an 
important therapeutic target for neurodegenerative diseases.
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INVESTIGATING THE INVOLVEMENT OF POLLUTION EXPOSURE AND HEAVY METAL 
REGULATION PATHWAYS IN COGNITIVE DECLINE IN PARKINSON’S DISEASE. 
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Holly Spence1, Fergal Waldron1, Fiona Read1, Hamish Johnson2, Jenna Gregory1 
1Institute of Medical Sciences, University of Aberdeen, Institute Of Medical Sciences, Aberdeen, United 
Kingdom, 2School of Geosciences, University of Aberdeen, School Of Geosciences, Aberdeen, United 
Kingdom 

Aims: Air pollution has been identified as an emerging risk factor for both Parkinson’s disease and 
dementia. Due to the established associations between increased brain iron and progression of cognitive 
symptoms in Parkinson’s disease, we hypothesise that heavy metal changes resulting from exposure to 
ambient air pollution underly the association between air pollution and dementia in Parkinson’s disease. 
Methods: Here, dwelling based pollution data are compared with post-mortem assessment of heavy 
metal metabolism, lipid metabolism and inflammation in post-mortem tissue from the motor cortex and 
putamen of a unique cohort of PD and control subjects stratified into the following groups (i) PD with 
dementia (n=19), (ii) PD without dementia (n=13), (iii) Controls with dementia (n=2), (iv) controls without 
dementia (n=9). 
Results: Preliminary findings show that comparison of Ferritin and Glutathione peroxidase 4 staining in 
the motor cortex identifies 3 groups, 1) PD with Dementia, 2) Healthy controls, and 3) PD without 
dementia - an intermediate group. These results suggest that disruption of the iron-mediated lipid 
peroxidation pathway is associated with dementia in PD rather than universally observed in PD. 
Conclusions: This study characterises the links between air pollution, PD and dementia, evaluating 
potential mechanisms that underly these relationships to identify potential biomarkers of increased risk of 
dementia in PD.
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RE-WEIGHTING MDS-UPDRS MOTOR ITEMS FOR OPTIMAL SENSITIVITY TO PARKINSON'S 
DISEASE PROGRESSION IN UNTREATED PATIENTS USING PARKINSON'S PROGRESSION 
MARKERS INITIATIVE DATA 
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Gil L'Italien1, Sam Dickson2, Basia Rogula3, Jordan Dubow4, Nick Kozauer5, Lauren Powell3, Michele 
Potashman1, Kim Crimin6, Patrick O'Keefe2, Ellen Korol3, Madeline Crabtree3, Fernanda Nagase3, Vlad 
Coric7, Suzanne Hendrix8 
1Biohaven Pharmaceuticals, Inc, Clinical Outcomes Assessments And Health Economics, New Haven, 
United States of America, 2Pentara Corporation, Statistics, Millcreek, United States of 
America, 3Broadstreet HEOR, Health Economics & Outcomes Research, Vancouver, Canada, 4Clintrex, 
LLC, Chief Medical Officer, Sarasota, United States of America, 5Biohaven Pharmaceuticals, Inc, Clinical 
Development & Regulatory Strategy, New Haven, United States of America, 6Biohaven Pharmaceuticals, 
Inc, Biostatistics, New Haven, United States of America, 7Biohaven Pharmaceuticals, Inc, Ceo, New 
Haven, United States of America, 8Pentara Corporation, Ceo, Millcreek, United States of America 

Aims: As a complex degenerative disease, Parkinson’s disease (PD) affects motor abilities across 
diverse domains, even prior to initiation of dopaminergic therapy (DT). This work demonstrates how 
composite scores (CS) consisting of re-weighted combinations of the items from MDS-UPDRS Parts II 
and III can better detect meaningful changes in motor progression. 
Methods: This study analyzed the Parkinson’s Progression Markers Initiative MDS-UPDRS data Parts II 
and III in subjects with confirmed PD naïve to DT. Patients were censored from the analysis once DT was 
initiated. The sensitivity of individual items to disease progression was assessed using partial least 
square regression. Selected items were weighted using the model coefficients and summed to create the 
CS. CS responsiveness to change was assessed using a 1-year mean-to-standard-deviation ratio 
(MSDR). 
Results: CS were generated for untreated subjects (n=428) across items from Parts II and III individually, 
and as a combined motor composite score (MCS). The three most responsive items (with their combined 
weights) were: turning in bed, getting out of bed/car/chair, and tremor (45%) for Part II, and leg agility 
(left) and rest tremor amplitude – left and right (34%) for Part III. The MSDRs increased from 0.5431 to 
0.5647, and 0.6341 to 0.7040, which increases power 3% and 8%, respectively. Items from Part II and III 
contributed to 37.4% and 62.6% of the weighed MCS. Similar items were retained in the MCS as in the 
individual CSs, and the MSDR increased from 0.7615 to 0.8591, increasing power 8%. 
Conclusions: Endpoints derived from the CS reflecting items from combined domains can measure 
clinically meaningful progression of motor symptoms and the impacts with greater sensitivity compared to 
using the totality of items from existing tools.
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MODELING OF PARKINSON’S DISEASE PROGRESSION AND IMPACT OF ENDPOINT SELECTION 
ON PROBABILITY OF STUDY SUCCESS 
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Benjamin Ribba1, Tanya Simuni2, Ken Marek3, Cheikh Diack1, Philippe Pierrillas1, Annabelle 
Monnet4, Benedicte Ricci1, Tania Nikolcheva5, Gennaro Pagano1 
1F. Hoffmann La Roche Ltd., Pharma Research And Early Development, Basel, 
Switzerland, 2Northwestern University, Neurology, Chicago, United States of America, 3Institute for 
Neurodegenerative Disorders, N/a, New Haven, United States of America, 4F. Hoffmann-La Roche Ltd., 
Product Development Data Sciences, Data And Statistical Sciences, Basel, Switzerland, 5F. Hoffmann-La 
Roche Ltd., Product Development Neuroscience, Basel, Switzerland 

Aims: To characterize the natural history of Parkinson’ disease (PD) progression and evaluate the 
impact of clinical endpoint selection on the probability of success of clinical trials for disease-
modifying treatments in PD. 
Methods: Longitudinal data from 401 individuals with early-stage PD from the Parkinson’s 
Progression Markers Initiative (PPMI) were used to characterize disease progression of non-motor 
aspects of experiences of daily living (MDS-UPDRS part I), motor aspects of experiences of daily 
living (MDS-UPDRS part II), and motor signs (MDS-UPDRS part III). Further, MDS-UPDRS 
progression before PD diagnosis was assessed using PPMI prodromal cohort data (65 subjects) 
to estimate the lag time between first motor signs onset (MDS-UPDRS part III) and development of 
functional impairment (MDS-UPDRS part II). A simulation framework was used to calculate the 
probabilities of study success with either MDS-UPDRS part III or part II as study endpoints. 
Results: For early-stage PD, estimated increase in MDS-UPDRS parts I, II and III was 
approximately 1, 1 and 3 points per year, respectively. Backward extrapolation of MDS-UPDRS 
scores progression leveraging the prodromal cohort showed that, in the earliest stage of the 
disease, part III worsening precedes part II by about 5 years at the cohort level. Finally, the 
probability of success of a clinical trial, when using part II as primary endpoint, was found to be 
consistently lower than when using part III despite assuming the same relative disease-modifying 
effect on both parts. 
Conclusions: Leveraging longitudinal data contributes to a better understanding of disease 
progression. Such a framework can support the clinical development of therapeutic strategies for 
PD patients by identifying endpoints that effectively measure the progression of PD and the 
potential clinically meaningful treatment effect of novel therapeutics.
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REGULATORY SCIENCE AND GLOBAL MULTISTAKEHOLDER COLLABORATIONS ARE KEY TO 
ENABLING BIOLOGICAL STAGING OF NEURONAL ALPHA-SYNUCLEIN DISEASE: 
PERSPECTIVES FROM CRITICAL PATH INSTITUTE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.O. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MODELING OF DISEASE PROGRESSION 

Diane Stephenson1, Martijn Müller1, Klaus Romero1, Joseph Hendrik1, Angelica Asis2, Clyde 
Campbell3, David Dexter4, Keith Fargo5, Catherine Kopil6, Karen Lee7, Helen Matthews8, Angela 
Taylor9, Yuge Xiao10, Billy Dunn10, Ken Marek11, Tanya Simuni12 
1Critical Path Institute, N/a, Tuscon, United States of America, 2parkinson's canada, Research, 
Mississauga, Canada, 3Shake it up Australia, Patient Advocacy, NSW, Australia, 4Parkinson's UK, 
Research, London, United Kingdom, 5Lewy Body Dementia Association, Research, naperville, United 
States of America, 6Michael J Fox Foundation, Research Partnerships, New York, United States of 
America, 7parkinson's canada, Research, toronto, Canada, 8Cure Parkinson's, Research, London, United 
Kingdom, 9Lew Body Dementia Association, Research, Lilburn, United States of America, 10Michael J. 
Fox Foundation, N/a, Hagerstown, United States of America, 11Institute for Neurodegenerative Disorders, 
N/a, New Haven, United States of America, 12Northwestern University, Neurology, Chicago, United States 
of America 

Aims: Biological staging of disease represents a paradigm shift in catalyzing drug development by 
targeting earlier stages of the disease prior to onset of clinical symptoms. A novel biological staging 
framework for Neuronal alpha-Synuclein Disease (NSD) grounded in innovative advances in biomarkers 
and genetics is highlighted. 
Methods: Regulatory agencies recommend that public private partnerships comprised of multiple 
stakeholders are key to advancing data driven translational tools that focus on underlying 
pathophysiology of the disease. Examples of biological staging frameworks with profound impact on drug 
development focused on early intervention include Type 1 Diabetes and Huntington’s disease. The 
experience of Critical Path Institute as a neutral convener was key in these examples. A data driven 
iterative path to advancing a biological staging framework for NSD was initiated by regulatory agency 
leaders in 2022. 
Results: Critical success factors for ensuring efficient data driven advancement of biological staging of 
disease are the ability to appropriately stage the disease process through the integration of translational 
platforms, clinical outcome assessment tools, biomarkers, genetics and quantitative solutions to optimize 
trial design. A series of iterative multistakeholder meetings took place in 2022-2023 to review emerging 
scientific advances within the Parkinson’s disease (PD) and dementia with Lewy bodies (DLB) fields 
aimed at establishing biological definitions of disease and a new biological staging paradigm for clinical 
trials. The role of public private partnerships has been key in all cases to advancing the evolution and 
adoption of biological staging that is inclusive to regulatory agencies and has emphasis on patient 
centricity. 
Conclusions: The precompetitive global collaboration framework pioneered by multiple stakeholders is 
primed to catalyze the path to the generation of disease modifying therapies targeting neuronal 
synucleinopathies with true promise for prevention on the horizon.
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NF-ΚB/C-REL DEFICIENT MOUSE AS A MODEL OF BODY-FIRST PARKINSON'S DISEASE 
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Vanessa Porrini, Edoardo Parrella, Michele Mario Gennari, Marina Benarese, Giulia Abate, Mariachiara 
Pucci, Daniela Uberti, Arianna Bellucci, Marina Pizzi 
University of Brescia, Department Of Molecular And Translational Medicine, Brescia, Italy 

Aims: A growing body of evidence links Parkinson's disease (PD) to the gastrointestinal tract. 
Borghammer and colleagues proposed that PD pathology first appears in the enteric nervous system and 
spreads to the brain. According to this theory, the vagal nerve plays a crucial role in gut-to-brain 
propagation of alpha-synuclein (AS) pathology. The resection of gastric vagal nerve (vagotomy) 
decreases PD pathology in animal models. Finally, epidemiological studies show that vagotomy is 
associated with a decreased risk for PD in humans. NF-κB/c-Rel deficient (c-rel-/-) mice develop a 
progressive PD-like phenotype, presenting both prodromal and motor symptoms as well as nigrostriatal 
dopaminergic neurons degeneration and progressive caudo-rostral brain deposition of AS. Aims of this 
study were: 1) the characterization of intestinal pathology and 2) the role of vagal nerve in the gut-to-brain 
spreading of AS, by assessing monolateral vagotomy (hemivagotomy), in c-rel-/- mice. 
Methods: Progressive intestinal pathology as well as hemivagotomy effect on AS spreading were 
evaluated by confocal microscopy, biochemical analysis and behavioral tests in c-rel-/- and wt mice from 2 
to 12 months of age. 
Results: c-rel-/- mice display early and progressive accumulation of both native and phosphorylated AS in 
the myenteric plexus of proximal colon, accompanied by an increase in oxidative stress and inflammation 
markers. Moreover, AS deposition was prevented in the ipsilateral side of the dorsal motor nucleus of the 
vagus in hemivagotomized c-rel-/- mice at 12 months of age. However, hemivagotomy did not rescue 
anxiety-like behavior and motor deficits. 
Conclusions: Taken together, these results indicate that the c-rel-/- mice develop a progressive PD 
pathology at intestinal levels. Furthermore, the vagal nerve is involved in the gut-to-brain spreading of AS 
in this PD mouse model.
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COGNITIVE PROFILES AT PRESENTATION AND SUBSEQUENT COGNITIVE DECLINE IN 
PARKINSON’S DISEASE 
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Saira Mirza1, Sarah Duff-Canning2, Mark Mapstone3, Susan Fox4, Mario Masellis5, Connie Marras6 
1Sunnybrook Research Institute, Medicine, Toronto, Canada, 2University of Toronto, Psychology, Toronto, 
Canada, 3University of California, Department Of Neurology, Institute For Memory Impairments And 
Neurological, Irvine, United States of America, 4University of Toronto, Tanz Centre For Research In 
Neurodegenerative Diseases, Toronto, Canada, 5Sunnybrook Research Institute, Hurvitz Brain Sciences 
Program, Toronto, Canada, 6Toronto Western Hospital, Krembil Research Institute, Toronto, Canada 

Aims: To determine cognitive profiles in Parkinson’s disease and study the relationship between baseline 
cognitive profiles and subsequent cognitive decline in two cohorts 
Methods: We included PD patients with or without cognitive impairment(CI) from the Toronto Western 
Hospital(TWH) and Ontario Neurodegenerative Diseases Research Initiative(ONDRI) cohorts [TWH 
cohort:138 persons followed up annually for 5 years;ONDRI:96 persons with an annual follow-up of 2 
years;combined N=234]. In both cohorts, a comprehensive neuropsychological test battery was 
administered at all visits; PD-MCI was diagnosed by MDS Task Force Level 2 criteria. Eight 
neuropsychological tests(equivalent across cohorts) assessing attention and processing speed, executive 
functions, memory, language, and visuospatial function were used to create cognitive profiles at baseline 
by cluster analyses. We calculated a global cognitive z-score at all visits by averaging z-scores for all 
tests. Cognitive decline was determined by change in global cognitive z-score using a linear mixed-effects 
model, including age, sex, education, time from baseline(TFB), interaction between cognitive profiles and 
TFB, and random intercept clustered over subjects 
Results: Sample demographics: Mean age=69.4±6 years, mean education=15.6±2.8 years, 
women=30%. We identified 4 cognitive profiles at baseline: 1.Normal cognition(n=108), 2.Lower memory 
score(n=47), 3.Lower memory and executive function scores(n=59), and 4.Global CI(n=20). Compared to 
cluster 1, all clusters had lower global scores at baseline, and showed greater cognitive decline over time 
(β=difference in slope)(cluster 2: = β-0.4, 95% CI=-0.5,-0.2; cluster 3: β= -0.96, 95% CI=-1.1,-0.8; cluster 
4: β=-2.0, 95% CI: -2.3,-1.7). Cluster 3(β=-0.6, 95% CI=-0.8,-0.4) and 4(β=-1.6, 95%CI=-1.9,-1.3) showed 
greater decline than cluster 2 and cluster 4 showed a greater decline than cluster 3(β=-1.0, 95% CI=-1.3,-
0.7). 
Conclusions: Identification of cognitive profiles in PD patients may help predict their cognitive trajectory 
and guide therapeutic interventions to improve the natural pathologic course.
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DOES LOW DOSE INJECTIONS OF TETANUS TOIXIN INTO THE RAT BASAL GANGLIA INDUCE 
PARKINSON'S-LIKE MOTOR IMPAIRMENTS? 
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Patrik Meglić, Petra Šoštarić, Ivica Matak 
School of Medicine University of Zagreb, Pharmacology, Zagreb, Croatia 

Aims: The onset of movement disorders like dystonia and parkinsonism is primarily linked to 
abnormalities in basal ganglia activity. The basal ganglia and associated nuclei are crucial for motor 
control. Tetanus toxin (TeNT) disrupts normal neuronal inhibition by selectively blocking inhibitory GABA 
or glycinergic synapses. This study's objective was to investigate does neuronal disinhibition in the basal 
ganglia, induced by low, non-convulsive doses of TeNT, produces Parkinson's like motor impairments. 
Methods: Male Wistar rats underwent unilateral stereotaxic injections of tetanus toxin into the caudate 
putamen (CPu), globus pallidus internus (GPi), and substantia nigra (SN). The effects of tetanus toxin 
(TeNT) were evaluated on the 7th, 10th, and 14th day post-injection. Various motor and behavioral tests 
were conducted to analyze the impact of TeNT-induced disinhibition on normal motor function. On the 
10th day following the injection, the animals were subjected to an amphetamine-induced rotation test. 
Results: Following unilateral injection of TeNT into the CPu, animals exhibited contralateral hind paw 
misplacement during the beam-walk test. Animals receiving injections in the CPu and GPi displayed a 
propensity for circling behavior towards the injected side in both the open field and swimming tests, a 
tendency that was further highlighted during the amphetamine-induced rotation test. In the CatWalk 
analysis, animals injected in the CPu and GPi demonstrated increased stride frequency and reduced 
swing time. 
Conclusions: Animals injected in GPi and CPu exhibit Parkinson's-like motor impairments, showing 
comparable rotational behavior and gait-related issues. CPu injections also reveal a proprioceptive deficit. 
This highlights the interplay between inhibitory and dopaminergic transmission in the basal ganglia, 
crucial for motor control and function. Further investigation is needed to pinpoint the affected transmission 
pathways, potentially explaining tetanus-induced Parkinson-like motor impairments?
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Arthur Roach 
Parkinson's UK, Parkinson's Virtual Biotech, London, United Kingdom 

Aims: The Parkinson’s Virtual Biotech is a patient community led and financed Seed and Series A funder 
dedicated to enabling early companies to develop compelling drug candidates for the treatment of 
Parkinson’s. We aim to provide over $50m in funding over the coming ten years, with a strong focus on 
meeting important unmet needs of patients, and the sustainability of programmes based on strong 
science, clinical insight and credible teams. 
Methods: The Parkinson's Virtual Botech obtains its funds from patient organisations in the US and 
Europe. Companies and entrepreneurs request funding for their projects by application to 
virtualbiotech@parkinsons.org.uk or through encounters at scientific and partnering meetings. Aspects 
reviewed include target validation, technical approach, probability of technical success, patient 
involvement, strength of team, stability of company, commitment to Parkinson’s drug development, 
budget and prospects for follow-on funding. Typical investments are of $1m-$4m over one to three years, 
and may be followed by further rounds. We have a track record of investing solo, and alongside other 
non-profit and private investors. Investment terms are designed to provide to the Parkinson’s community 
a financial return similar to that which a private early-stage investor might expect. 
Results: Over seven years we have invested over $25m in 12 projects. The full portfolio is shown 
at www.parkinsonsvirtualbiotech.co.uk. Funded projects include: - disease-modifying and symptomatic 
drugs - drug discovery projects - IND enabling studies - phase 2 clinical trials - registration trials in 
exceptional cases. Five of the first 12 projects have received a second round of funding from the 
Parkinson’s Virtual Biotech following successful completion of their research plan. 
Conclusions: Through the Parkinson's Virtual Biotech the patient community is helping innovative 
companies create new treatments for Parkinson's.
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EXTRACELLULAR VESICLES AND THEIR RENIN-ANGIOTENSIN CARGO AS A LINK BETWEEN 
METABOLIC SYNDROME AND PARKINSON’S DISEASE 
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Ana Isabel Rodríguez Pérez1,2, Maria A. Pedrosa1, Carmen M. Labandeira3, Nerea Lago-
Baameiro4,5, Rita Valenzuela1,2, María Pardo4,5, José Luis Labandeira-García1,2 
1Cellular and Molecular Neurobiology of Parkinson´s disease, Research Center for Molecular Medicine 
and Chronic diseases (CIMUS), Idis, Santiago de Compostela, Spain, 2CIBERNED, Networking Research 
Center On Neurodegenerative Diseases, Madrid, Spain, 3Neurology Service, University Hospital Of 
Ourense., Oursense, Spain, 4CIBER Fisiopatología Obesidad y Nutrición,,, Instituto De Salud Carlos Iii, 
Madrid, Spain, 5Grupo Obesidómica, Área de Endocrinología, Instituto de Investigación Sanitaria de 
Santiago de Compostela (IDIS), Complexo Hospitalario Universitario De Santiago De 
Compostela/sergas), Santiago de Compostela, Spain 

Aims: Several studies have shown an association between metabolic syndrome (MetS) and Parkinson's 
disease (PD). The linking mechanisms remain to be clarified. MetS promotes low-grade peripheral 
oxidative stress and inflammation, and dysregulation of adipose renin-angiotensin system (RAS). 
Interestingly, brain RAS dysregulation is involved in the progression of dopaminergic degeneration and 
PD. Circulating extracellular vesicles (EVs) from MetS fat tissue can cross brain-blood barrier and may 
act as linking signals. However, the possible effects of MetS EVs RAS cargo on dopaminergic 
degeneration and astrocytic function are not known. In the work reported here, we studied whether EVs 
from MetS show RAS dysregulation cargo and if it could be a major link between MetS and PD 
development and progression. 
Methods: We isolated and characterized EVs from MetS and control rats, and analyzed their mRNA and 
protein cargo using RT-PCR and the single particle interferometric reflectance imaging sensor platform 
ExoView R200, respectively. Furthermore, cultures of N27 dopaminergic neurons and C6 astrocytes were 
treated with EVs from MetS rats. 
Results: EVs were highly increased in MetS rat serum, which was inhibited by treatment with the 
angiotensin type-1 receptor blocker candesartan. Furthermore, EVs from MetS rats showed increased 
prooxidative/proinflammatory and decreased anti-oxidative/anti-inflammatory RAS components, which 
was inhibited in candesartan-treated MetS rats. In cultures, EVs from MetS rats increased the 
dopaminergic neuron death and modulated the astrocytic function, upregulating markers of 
neuroinflammation and oxidative stress, which were inhibited by pre-treatment of cultures with 
candesartan. 
Conclusions: In conclusion, our results show, for the first time, that the MetS may generate circulating 
EVMetS that may increase the progression of neuroinflammation and dopaminergic neurodegeneration 
through RAS dysregulation in recipient cells, and that this process can be inhibited by treatment with AT1 
receptor blockers.
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RNA SEQUENCING OF OLFACTORY BULB IN PARKINSON’S DISEASE REVEALS GENE 
ALTERATIONS ASSOCIATED WITH OLFACTORY DYSFUNCTION. 
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Serrano 
Banner Sun Health Research Institute, Brain And Body Donation Program, Sun City, United States of 
America 

Aims: The olfactory bulb is involved early in the pathophysiology of Parkinson’s disease (PD), which is 
consistent with the early onset of olfactory dysfunction. Identifying the molecular mechanisms through 
which PD affects the olfactory bulb could lead to a better understanding of the etiology of olfactory 
dysfunction and the pathophysiology of PD. We specifically aimed to assess gene expression changes 
and affected pathways by whole transcriptomic profiling of the olfactory bulb of subjects with 
clinicopathologically defined PD in comparison to controls. 
Methods: Bulk RNA sequencing was performed on frozen human olfactory bulbs of 20 PD and 20 
controls without dementia or any movement disorder, from the Arizona Study of Aging and 
Neurodegenerative disorders (AZSAND) and the Brain and Body Donation Program (BBDP). 
Results: Differential expression analysis revealed a total of 2164 significantly differentially expressed 
genes (DEGs). Significantly downregulated pathways included neurodegeneration, Parkinson’s disease, 
oxidative phosphorylation, and olfactory transduction. Upregulated pathways were involved in the immune 
and inflammatory responses as well as cellular death. An overrepresentation of microglial and astrocytes 
related genes was observed amongst upregulated genes, and excitatory neurons related genes amongst 
downregulated genes. UPSIT olfactory identification score correlated with gene expression of genes 
coding for G-coupled protein, calcium binding protein including proteins expressed in glial olfactory 
ensheathing cells, neuropeptides expressed in GABAergic granule neurons such as neurogranin and 
somatostatin, and dopaminergic, GABAergic and cholinergic receptors. Co-expression network analysis 
revealed LAIR1 and PPARA as hub genes with a high discriminative power between PD and controls 
Conclusions: This this work reveals gene alterations associated with neuroinflammation, multi-
neurotransmitter dysfunction and disruptions of factors involved in the initiation of olfactory transduction 
signaling that may be involved in PD-related olfactory dysfunction.
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Aims: The role of autoimmunity in neurodegeneration has been increasingly suggested. The renin-
angiotensin system (RAS) autoantibodies play a major role in several peripheral inflammatory processes. 
Dysregulation of brain RAS has been involved in neuroinflammation and neurodegeneration. We aimed to 
know whether angiotensin type-1 receptor autoantibodies (AT1-AA; AT1 agonists) and angiotensin-
converting enzyme 2 autoantibodies (ACE2-AA; ACE2 antagonists) may be involved in Parkinson's 
disease (PD) progression and constitute a new therapeutical target. 
Methods: Serum levels of AT1-AA, ACE2-AA, cytokine LIGHT; IL-6; IL-17 and 27-hydroxycolesterol were 
measured in PD patients and in controls. Possible mechanisms involved in neoantigen production were 
analyzed in an animal model of PD induced by injection of the neurotoxin 6-OHDA. Possible 
enhancement of dopaminergic death and proinflammatory effects mediated by AT1-AA were measured in 
rat primary neuron-glia mesencephalic cultures. 
Results: AT1-AA and ACE2-AA serum levels were higher in PD patients (n=117) than in controls 
(n=106). Serum AT1-AA levels correlated with several cytokines, particularly with LIGHT, and with 27-
hydroxycholesterol. Serum ACE2-AA correlated with AT1-AA. In the cerebrospinal fluid (CSF) of four PD 
patients, both autoantibodies were identified. Consistent with these results in patients, dopaminergic 
degeneration induced by 6-hydroxydopamine, increased levels of autoantibodies in serum and CSF in 
rats, as well as LIGHT levels and transglutaminase activity in rat substantia nigra. In primary 
mesencephalic cultures, administration of AT1-AA promoted a significant increase in dopaminergic 
degeneration and in neuroinflammation markers that were inhibited by the administration of the AT1 
antagonist, candesartan. 
Conclusions: The results suggest dysregulation of RAS autoantibodies as a new mechanism that can 
contribute to PD progression. Therapeutical strategies blocking the production, or the effects of these 
autoantibodies may be useful for PD treatment. The results further support repurposing AT1 blockers 
(ARBs) as a treatment against PD progression.
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Aims: Synucleinopathies are a group of neurodegenerative diseases characterized by depositions of 
abnormally aggregated α-synuclein (α-syn). These aggregates affect diverse cell-types and brain areas in 
a disease-specific way. 
Emrusolmin is a small molecule modulator of pathologic protein aggregation which has shown high 
potential in modulating α-syn aggregates both in vitro and in vivo, and is planned for phase 2 study in 
multiple system atrophy (MSA). 
In order to follow α-syn early-stage aggregation and the effectiveness of emrusolmin in modulating this 
pathology, we established several representative in vitro systems and applied novel, advanced, imaging 
techniques to better understand and characterize the mode of action and activity of emrusolmin in these 
systems. 
Methods: We established two synucleinopathies in vitro systems by overexpressing α-syn in human 
glioblastoma astrocytoma derived cell line, U373 (MSA-like model) and by AAVs infection of cortical 
primary neurons with A53T-α-syn. We treated both systems with emrosulmin for four days or one week, 
respectively. To investigate the dynamics of α-syn aggregation upon emrusolmin treatment, we applied 
various imaging techniques including fluorescence microscopy and super-resolution microscopy, 
specifically the Direct Stochastic Optical Reconstitution Microscopy (dSTORM), which allows detecting 
differences at a single-molecule level. 
Results: In α-syn transfected U373 cells, a four-day treatment with emrusolmin resulted in significant 
reduction in α-syn (p129-α-syn), a well-known marker of α-syn pathology. Moreover, using dSTORM 
analysis we characterized the size and density of p129-α-syn in neurons infected with A53T-α-syn, by 
applying cluster analysis algorithms. Following treatment, we identified a modulation of α-syn aggregates 
defined by reduced number of aggregates per area, their size and their inner density. 
Conclusions: This study emphasizes the potential of in-vitro systems for studying synucleinopathies and 
demonstrates the potential effectiveness of emrusolmin in modulating α-syn aggregation.
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Aims: Recent work has highlighted the potential of electroconvulsive therapy (ECT) in relieving motor 
symptoms in Parkinson’s Disease (PD) patients. While this suggests that modulation of neuronal 
excitability influences motor severity, the mechanisms behind this improvement remains unknown. The 
aggregation and accumulation of toxic alpha synuclein (a-Syn) fibrils represent a key trigger for 
neurodegeneration. As such, targeting the mechanisms regulating and clearing a-Syn is a promising 
disease-modifying strategy. Thus, we sought to assess the impact of neuroexcitability on aggregation, 
accumulation and localization of a-Syn. This information is critical for informing clinical practices around 
the use of ECT in PD. 
Methods: We presently assessed whether electroconvulsive seizures (ECS), the mouse model of ECT, 
either early or late in disease progression, would influence PD pathology and motor symptoms provoked 
by the well-established A53T PFF mouse model. 
Results: We found that ECS, regardless of timing, rescued deficits on rotarod, horizontal ladder and wire 
hang tests. ECS did not have any significant effects on TH or DAT levels, but reduced levels of 
phosphorylated a-Syn at s129 and modestly reduced degenerative effects on dopamine neurons in the 
substantia nigra. In fact, ECS markedly increases activation of relevant basal ganglia structures, 
consistent with motor deficit improvements. ECS also seems to alter the localization of a-Syn, with most 
s129 positive inclusions moving from intra-nuclear to cytoplasmic following ECS treatment. 
Conclusions: These data suggest that the beneficial effects of ECT on PD motor symptoms may be due 
in part to alterations in basal ganglia excitability and a-Syn aggregation and accumulation that may be 
relevant for informing clinical practices and, at the very least, suggestive of novel mechanisms that should 
be further explored.
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Aims: Using a novel biophysical assay developed by us, the first small molecule inhibitor of 
nonamyloidogenic α-synuclein (aSyn) oligomerization was discovered. This compound was identified in a 
chemical library of drug-repurposing compounds but was never used in the context of neurodegenerative 
diseases. Dopamine-induced oligomers (DOIOs) and spontaneous oligomers (SPOs) formed upon 
incubation of 10 μM aSyn are the two species targeted by our compound. 
Methods: Both DOIOs and SPOs were characterized using a combination of biophysical techniques, 
including Transmission Electron Microscopy, Dynamic Light Scattering, SDS-PAGE, Size-Exclusion 
Chromatography and immunochemistry. Oligomer toxicity in SH-SY5Y cells was quantified from the 
observations of labelled F-actin and using MTT and caspase-3 activity assays. The presence of the 
compound in the cerebrospinal fluid (CSF) of SV129 mice was measured using High-Resolution 
Electrospray Ionization Mass Spectroscopy (ESI-MS). 
Results: Compound concentrations <5 μM suppress the formation of both DOIOs and SPOs in vitro. Of 
the two oligomeric species, only SPOs increased cell death and induced cytoskeleton disruption in SH-
SY5Y cells. None of the oligomers has morphological or tinctorial properties resembling amyloid fibrils. 
The toxicity of SPOs is rescued if aSyn is incubated in the presence of the inhibitor. Our preliminary 
pharmacokinetic studies confirm the presence of the compound in the CSF of SV129 mice after 
intraperitoneal injection. 
Conclusions: DOIOs and SPOs of aSyn are two species produced under physiologically relevant 
conditions and strongly implicated in PD pathogenesis. We identified a potent inhibitor of DOIOs/SPOs 
oligomerization and characterized its mechanism of action. As a drug-repurposing small molecule, this 
compound has favourable pharmacokinetic and toxicological profiles that were confirmed in our 
preliminary preclinical tests. These results warrant further investigation towards a novel therapy 
preventing the formation and proliferation of neurotoxic aSyn aggregates.
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Aims: Hijacking the cellular autophagy system is a common strategy of viruses to drive efficient 
replication. However, disrupting autophagy leads to aberrant proteostasis that can ultimately promote 
protein aggregation and the development of neurodegenerative diseases. We recently reported that 
influenza virus infection led to the aggregation of alpha-synuclein, a major molecular hallmark for 
Parkinson´s disease, by interfering with the autophagic pathway. Here, we hypothesized that small 
molecule anti-influenza compounds that specifically target the autophagy system could also be identified 
to benefit for alpha-synuclein (aSyn) homeostasis independent of infection. 
Methods: A library of novel antiviral drugs that are directed against cellular factors, was screened in 
human neuroblastoma cells and differentiated LUHMES cells showing aSyn aggregation after influenza 
infection or rotenone treatment. The cellular targets were identified by Drug-resin-affinity-chromatography 
(DRAC). 
Results: We identified several drugs that abolished both influenza infectivity and aSyn aggregation, 
including in the absence of infection. One subseries increased the association of aSyn to lipid droplets, 
while diminishing aSyn aggregates. This also led to a rescue of dopamine and rotenone mediated 
synapto- and neurotoxicity. DRAC identified several target proteins involved in autophagy, especially 
autophagosome maturation. The lead compound increased the association of the autophagy marker LC3 
to aSyn loaded lipid droplets, inducing autophagic flux and increasing alpha-synuclein clearance. 
Conclusions: We indirectly confirmed a connection between influenza infection and aSyn aggregation by 
identifying a drug that inhibits both by targeting a protein of the autophagy system. Interestingly, this 
involved facilitating the turn-over of aSyn by targeting it to lipid droplets and the induction of 
macroautophagy.
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Aims: Phosphorylation of α-synuclein at serine-129 (pS129) is generally accepted as a marker of 
neurotoxic Lewy Bodies deposition within defined regions of the brain, the primary pathological hallmark 
of Parkinson’s disease (PD). Moreover, pS129 α-synuclein is considered an aggregation-prone form that 
exacerbates disease progression. Phosphorylation can be blocked by O-GlcNAcylation, the addition of 
beta-D-N-acetylglucosamine (GlcNAc) to serine to form O-linked N-acetylglucosamine (O-GlcNAc). Here, 
we investigated whether increasing brain O-GlcNAc levels by using Thiamet-G, a potent inhibitor of the 
enzyme O-GlcNAc hydrolase (OGA) that removes this modification from cellular proteins, could perturb 
pS129 α-synuclein aggregation. 
Methods: Two-month-old wild type α-synuclein transgenic mice (mThy1-hSNCA) were administered 
vehicle, or Thiamet-G at low (200 mg/kg/day) or high (500 mg/kg/day) doses for 10 months. Locomotive 
and cognitive assessments were conducted throughout the treatment period to profile the longitudinal 
effects on behavior. Brain tissue was collected at the study end to quantitate deposition of pS129 α-
synuclein aggregates. 
Results: Thiamet-G treatment at both doses increased brain O-GlcNAc levels by approximately 5 folds. 
Both treatments also led to large and significant reductions of pS129 α-synuclein aggregates within 
dopaminergic brain regions. There was no significant reduction of total α-synuclein, indicating strong 
specificity in depleting α-synuclein aggregates. As early as one month of treatment, mice demonstrated 
improved locomotion in open field and pole descending tests with no observable cognitive abnormalities. 
Conclusions: Our findings align with the beneficial effects of OGA inhibitors observed in various 
neurodegenerative diseases including PD and support pursuing OGA inhibitors, which have now 
advanced into the clinic, as a novel disease modifying treatment for slowing progression of PD. Further 
research on the mechanism of action by which OGA inhibitors act in PD may uncover precise 
neuroprotective effects of this pharmacological approach.



 
Shift 2 - 0527 

INSULIN-DEGRADING ENZYME PLAYS A NEUROPROTECTIVE ROLE IN AN IN VITRO MODEL OF 
SYNUCLEINOPATHIES 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.A. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: A-SYNUCLEIN 

Luís Sousa, Mariana Guarda, Ana Rita Marçal, Ana Chegão, Paula Macedo, Hugo Vicente Miranda 
NOVA Medical School, Nms Research, Lisbon, Portugal 

Aims: Recent findings suggests that Insulin Degrading Enzyme (IDE) suppresses alpha-synuclein (aSyn) 
oligomerization and accumulation in vitro. In addition to its insulin degradation role, IDE plays chaperone, 
heat-shock protein, and proteasome modulator functions. Herein, we aimed to explore the therapeutic 
potential of genetically modulating IDE against aSyn pathology using an H4 cell culture model. 
Methods: H4 cells were co-transfected 24 hours post-seeding with aSyn or SynT, an aSyn aggregation-
prone variant, together with IDE-WT or IDE-E111Q, a catalytically inactive variant. At 48 hours post-
transfection, we collected cells and evaluated cytotoxicity via lactate dehydrogenase release, aSyn levels, 
and aSyn solubility at 1% Triton-X100. We evaluated the impact of IDE's degradative activity for its 
interaction with aSyn through co-immunoprecipitation and characterized SynT aggregates by 
immunocytochemistry. 
Results: We observed that IDE reduces aSyn-dependent neurotoxicity. IDE-E111Q exhibits reduced 
efficacy, suggesting that while aSyn is not a direct degradative substrate of IDE, degradative active IDE 
has a higher suppressing capacity. Furthermore, we observed a stronger interaction between aSyn and 
IDE-WT compared to the degradative-inactive IDE. Cells overexpressing IDE present higher levels of 
aSyn, and bigger aSyn aggregates, although aSyn solubility remained unaltered. 
Conclusions: This study showcases IDE's potential to attenuate aSyn-induced neurodegeneration in an 
activity-dependent manner. Notably, the observed reduction in toxicity, coupled with an increase in aSyn 
aggregate size but no solubility alterations, suggests IDE's potential chaperone role, possibly favoring 
monomer or high-weight aSyn fiber formation over oligomeric species. Future research should explore 
targeting brain IDE as a therapeutic avenue for Parkinson's disease (PD) progression. Given IDE's 
relevance in type 2 diabetes (T2D), a crucial PD risk factor, repurposing existing IDE-targeted drugs may 
hold promise in PD treatment.
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Aims: Develop small molecule therapeutics for PD that inhibit production of toxic α-synuclein oligomers, 
reduce aggregate formation, and improve neuronal functions, by targeting all sources of oligomer 
generation. α-synuclein oligomers bind membranes, receptors and organelles, and disrupt metabolic and 
neuronal pathways, resulting in dysfunction and neurotoxicity. We harness biophysics-based analytics to 
target two source mechanisms that produce these transient intermediates with high precision: (i) primary 
nucleation, catalysed by lipid membranes, and (ii) secondary nucleation, catalysed by α-synuclein fibrillar 
aggregates. 
Methods: Precision in vitro protein aggregation assays using recombinant α-synuclein along with 
advanced biophysics-based analytics were used to profile small molecule compounds, supported by 
analyses in multiple disease-relevant cellular and animal models, including iPSC-derived dopaminergic 
neurons, and seeded M83 transgenic mice. We leveraged a variety of oligomer and aggregate biomarker 
technologies to measure target engagement and disease progression. 
Results: Wavebreak’s compounds significantly inhibited both primary and secondary nucleation of α-
synuclein oligomer formation, blocking catalytic sites on fibrils with low stoichiometry. Lead optimisation 
further enhanced potency, oral pharmacokinetics and brain penetration. First generation inhibitors 
demonstrated efficacy across cell and mouse models, reducing oligomers and aggregates. Second 
generation inhibitors were even more potent in inhibiting the oligomer source mechanisms and 
demonstrated significant efficacy in aggressive seeded models in cells and in vivo. Importantly, second 
generation inhibitors also effected neuronal protection and attenuated atrophy in fibril-seeded M83 mice. 
Conclusions: Wavebreak’s small molecule α-synuclein oligomer inhibitors delivered robust in vitro, 
cellular and in vivo efficacy, demonstrating potent inhibition of oligomer production and aggregate 
formation. We are advancing these first-in-class molecules for the treatment of PD, initially, along with 
oligomer biomarker technology to measure both target engagement and the impact of oligomer inhibition 
on disease progression in human clinical trials.
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Aims: Parkinson's disease and related alpha-synucleinopathies are increasingly prevalent due to an 
aging population, lacking effective disease-modifying therapies. Alpha-synuclein, a key player in 
Parkinson's disease, forms aggregates in Lewy bodies and is linked to neurodegeneration in hereditary 
conditions. This study introduces a nuclease-dead S. aureus Cas9 (sadCas9) CRISPR interference 
(CRISPRi) system for alpha-synuclein downregulation, both in vitro and in vivo. 
Methods: In vitro, we screened 32 single guide RNAs (sgRNAs) targeting the human SNCA promoter. In 
vivo, we assessed a lead sgRNA in a humanized alpha-synuclein mouse model by delivering it through 
an all-in-one AAV9 construct, co-expressing sadCas9 and the sgRNA via unilateral stereotactic injections 
into the substantia nigra of four-month-old mice. 
Results: In vitro, several sgRNAs effectively downregulated alpha-synuclein in HEK cells and human 
iPSC models. Cas9-mediated alpha-synuclein downregulation in patient iPSC-derived neuronal cultures 
reduced oxidative stress and mitigated mitochondrial DNA damage. In vivo, we observed sustained 
sadCas9 expression and substantial reduction in alpha-synuclein mRNA and protein levels at one and six 
months post-surgery. Initial microglia activation subsided over time, with no significant differences in 
microglia markers Iba1 and CD16/32 between the groups at the six-month mark. 
Conclusions: This study showcases the efficacy of Cas9 interference technology in reducing alpha-
synuclein mRNA and protein levels in both in vitro and in vivo settings. These promising pre-clinical 
results suggest the potential for advancing towards a disease-modifying genetic therapy for Parkinson's 
disease and related alpha-synucleinopathies.
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Aims: To assess the cellular efficacy and potency of proprietary lead compound OT-003, an orally 
available small molecule Tropomyosin receptor kinase B (TrkB) modulator, in preclinical Parkinson’s 
disease models. 
Methods: OT-003 was tested at a broad range of concentrations in separate experiments on primary rat 
neuronal cell cultures of dopaminergic neurons either injured with MPP+ or alpha-synuclein preformed 
fibrils (PFF), respectively. To enable this, rat mesencephalic neuronal cultures enriched in dopaminergic 
neurons were prepared from embryos obtained from pregnant female Wistar rats. In both experimental 
settings, OT-003 and positive control agents were pre-incubated on day 6 of culture for 1h before MPP+ 
and alpha-synuclein PFF exposure, respectively. Subsequently, the number of TH-positive neurons, 
complexity of the neurite network, mitochondrial ROS and alpha-synuclein levels were assessed using 
immunostaining and quantified using automated image analysis. Statistical significance was tested using 
one-way ANOVA followed by Fisher’s LSD test. p<0.05 was considered significant. 
Results: In the MPP+ assay, OT-003 significantly reduced mitochondrial ROS generation in 
dopaminergic neurons after 4h of MPP+ application. After 48h of MPP+ application, OT-003 significantly 
increased the survival of TH-positive neurons, protected the neurite network and reduced the aggregation 
of alpha-synuclein. In the alpha-synuclein PFF experiments, OT-003 significantly and dose-dependently 
reduced TH-positive neuronal cell loss, loss of neurite network and alpha-synuclein aggregation 96h after 
addition of the alpha-synuclein PFFs. This positive cellular data was reproduced in a Parkinson’s disease 
mouse model in vivo, where chronic oral dosing of OT-003 significantly reduced PD pathologies and 
improved motor function. 
Conclusions: These results in conjunction with additional compelling in vitro and in vivo data are 
supportive of OT-003’s potential to be a novel disease-modifying therapy for patients suffering from 
Parkinson’s disease.
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Aims: Accumulation of alpha-Synuclein (aSyn) aggregates in specific brain regions is a hallmark of 
Parkinson’s disease (PD) and related synucleinopathies. The propagation of aSyn has been suggested to 
be the underlying mechanism by which aggregates spread throughout the brain. The human aSyn 
preformed fibril (PFF) striatal injection model is a widely used animal PD model that recapitulates key 
disease characteristics, including aSyn aggregation, propagation, dopaminergic cell loss, and behavioral 
deficits. Herein, we investigated the potential beneficial role of non-invasive endogenous aSyn down-
regulation via AAV.PHP.eB-GFP capsids on the spreading of aSyn-related pathology in vivo. 
Methods: PHP.eB-GFP AAVs carrying either short hairpin RNA (shRNAs) or microRNA sequences, both 
targeting endogenous murine Snca encoding for aSyn, or respective scrambled control sequenceswere 
intravenously administered to 8-week-old male C57/Bl6 mice. One week post-injection, human aSyn 
PFFs were unilaterally injected into the right dorsal striatum. Three months post-injection,behavioral and 
histochemical analyses were performed to evaluate the effects of endogenous aSyn down-regulation on 
the haSyn PFF-mouse model. 
Results: Intravenous administration of both types of PHP.eB-GFP AAVs was accompanied by 
widespread GFP transduction throughout the brain, including the substantia nigra, the area mainly 
affected in PD. Importantly, both Snca-targeted approaches (shRNA and microRNA), resulted in a 
significant reduction of endogenous aSyn levels within the transduced dopaminergic neurons, decreased 
the levels of pathology-related Ser129-phosphorylated aSyn and mitigated the dopaminergic celland 
terminal loss in the nigrostriatal axis. This amelioration of dopaminergic system degeneration was notably 
reflected in motor phenotype 
Conclusions: Our approaches employing thePHP.eB-GFP-shRNA- or microRNA-targeted Snca capsids 
enabled the efficient downregulation of endogenous aSyn and hampered the propagation of aSyn-related 
pathology, setting the stage for novel, non-invasive therapeutic interventions for PD and related 
synucleinopathies.
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ACI-7104.056, AN ACTIVE IMMUNOTHERAPY FOR SYNUCLEINOPAHTIES, INDUCES A STRONG 
AND SUSTAINED ANTIBODY RESPONSE AGAINST ALPHA SYNUCLEIN IN NON-HUMAN 
PRIMATES. 
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Aims: The accumulation of misfolded alpha synuclein (aSyn) and the cell-to-cell transmission of resulting 
aSyn aggregates propagate disease pathology in Parkinson’s disease (PD) and other synucleinopathies. 
Thus, aSyn is considered a target for disease modification. ACI-7104.056, an aSyn-targeting 
immunotherapy currently being tested in a phase 2 clinical trial (NCT06015841), is designed to trigger an 
antibody response specifically binding to aSyn aggregates to halt their propagation. Here, we have 
assessed the safety and immunogenicity of ACI-7104.056 in non-human primates (NHP) and further 
characterized the quality of induced antibodies. 
Methods: NHPs received multiple intramuscular injections of ACI-7104.056 and serum was collected at 
different time points. The animals were closely monitored for tolerability and safety throughout the entire 
in-life phase. Anti-aSyn aggregate-specific antibody levels in serum of immunized animals were analyzed 
by ELISA. The capacity of elicited antibodies to interfere with the accumulation of intracellular aSyn 
aggregates induced by human preformed fibrils was tested in rat primary cortical neurons using 
immunocytochemistry. 
Results: ACI-7104.056 was safe and well tolerated in NHP with only a few transient local injection site 
reactions. A strong IgG response against aSyn aggregates was observed already after two immunizations 
and maintained at a high level until study end. Elicited antibodies reduced the number of intracellular 
aSyn aggregates in a primary neuron seeding assay demonstrating efficient blockage of aSyn 
propagation. 
Conclusions: The evaluation of the phase 2 clinical stage ACI-7104.056 immunotherapy in a safety and 
immunogenicity study in NHP supports the use of this drug chronically in humans. The ability of elicited 
antibodies to interfere with the propagation of aSyn aggregates in living neurons further supports the 
development of ACI-7104.056 as a potential disease modifying therapy for PD and other 
synucleinopathies.



 
Shift 2 - 0533 

NOVEL WISIT PLATFORM-BASED NEOGLUCOCONJUGATE VACCINES AGAINST ALPHA-
SYNUCLEINOPATHIES: PRECLINICAL EVALUATION OF IMMUNOGENICITY AND THERAPEUTIC 
EFFICACY AS PRELUDE FOR CLINICAL STUDIES 
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Aims: Synucleinopathies, including Parkinson’s disease (PD), are believed to be primarily caused by the 
continuous build-up of misfolded alpha-Synuclein (aSyn) in the brain. Vaccines targeting aSyn represent 
a promising, innovative approach to treating these disorders. However, the immunogenicity of the current 
generation of PD vaccines remains a limiting factor. To enhance effectiveness and specificity of PD 
vaccination, we have developed a highly potent and adaptable platform termed WISIT (Win the Skin 
Immune System Trick). This novel class of neoglucoconjugate vaccines is designed to harness the 
capabilities of skin immune cells by targeting their C-type lectin receptors. This approach resulted in the 
production of several vaccine candidates with unprecedented immunological efficacy. 
Methods: The leading WISIT candidates, differing in B cell - and T helper epitopes, are evaluated in 
comparison for their immunological (titer, specificity for aggregated aSyn) and therapeutic potential 
(inhibition of in vitro and in vivo aSyn propagation). The objective is to identify the top three candidates for 
progression into clinical testing as part of the Nexgen-PD project funded by Horizon Europe. 
Results: The leading PD vaccine candidates from WISIT elicit robust and highly specific Ab responses 
with exceptional avidity for aSyn aggregates. Consequently, they significantly outperform conventional 
benchmark vaccines. Antibodies induced by chosen WISIT candidates have been demonstrated to inhibit 
aSyn aggregation in a dose-dependent manner, both in vitro and in vivo. The top candidates identified are 
set to undergo preclinical safety and tolerability studies. Additionally, their production process is currently 
being upgraded to GMP standards. 
Conclusions: Our studies validate the concept for our top three aSyn WISIT vaccine candidates, 
demonstrating their immunological and in vivo efficacy, as well as safety. These findings provide 
substantial support for their translation towards clinical development.
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Aims: Examine the association between the incidence of Parkinson’s Disease (PD) and anti-
inflammatory drug exposure, specifically anti-tumor necrosis factor (anti-TNF) and anti-interleukin (IL)-17, 
in patients diagnosed with autoimmune disease (rheumatoid arthritis, ulcerative colitis, Crohn’s disease, 
ankylosing spondylitis, or psoriasis/psoriatic arthritis). 
Methods: This retrospective cohort study analyzed data from the US Komodo Health claims database 
(2015-2022). Conditions and therapies were identified using established diagnosis and product codes. 
The comparative risk of PD associated with anti-TNF/anti-IL-17 exposure was examined by designing two 
cohorts of patients diagnosed with an autoimmune disease, exposed and unexposed to specified anti-
inflammatory treatment. Person-time incidence rates of PD were calculated, and incidence rate ratios 
(IRRs) derived. Person-time incidence rates (per 100 person-years [PY]) by anti-TNF/anti-IL-17-exposure 
quintiles were derived to evaluate for a potential treatment response. 
Results: Among 2,135,733 patients with an autoimmune disease, 122,319 received anti-TNF/anti-IL-17 
treatment and 2,013,414 were untreated. The incidence of PD among the exposed cohort was 0.709 per 
100-PY, whereas incidence in the unexposed cohort was 1.013 per 100-PY. The IRR between exposed 
and unexposed was 0.699 (95% CI: 0.675, 0.726). PD incidence rate by anti-inflammatory drug, anti-TNF 
or anti-IL-17 only respectively, was 0.713 (95% CI: 0.688, 0.739) and 0.558 (95% CI: 0.451, 0.683). The 
IRR between anti-IL-17 and anti-TNF therapy suggested anti-IL-17-treated patients have a lower risk of 
developing PD (0.782 [95% CI: 0.634, 0.965)]. Person-time incidence rates suggested a treatment-
response relationship, with an incidence in the lowest and highest exposure quintiles, respectively of 
6.221 (95% CI: 5.852, 6.608) and 0.153 per 100-PY (95% CI: 0.135, 0.172). 
Conclusions: A lower incidence of PD among anti-TNF/anti-IL-17-treated patients with autoimmune 
disease was observed. This may suggest that lowering levels of systemic inflammation can reduce the 
risk of PD.
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Aims: Parkinson’s disease (PD) is characterized by the loss of dopaminergic neurons (DNs) in the 
substantia nigra pars compacta (SNpc). The SNpc DNs have an exceptionally high energy demand due 
to high axonal arborization and autonomous pacemaker activity, which renders the SNpc DNs more 
vulnerable to mitochondrial dysfunction and oxidative stress. Mesencephalic astrocyte-derived 
neurotrophic factor (MANF) has been shown to have cytoprotective effects in DNs and other cell types. 
Although the neuroprotective effects of MANF show promise, MANF function at the cellular level is poorly 
understood. The aim of this study is to elucidate the cellular and neuroprotective mechanisms of 
endogenous MANF in the context of oxidative stress. 
Methods: In this study, we established an in vitro model to study human dopaminergic neurons. Wildtype 
and MANF knockout (KO) human embryonic stem cells (hESCs) were differentiated into DNs. Wildtype 
and MANF KO hESCs and DNs are compared using a wide range of functional assays. We used 
methods such as RNA sequencing, bioenergetic measurements, and electron microscopy to study the 
effects of MANF knockout on cell profiles at different developmental time points. 
Results: Our results show that MANF KO hESCs differentiate efficiently into DNs. However, the MANF 
KO hESCs and DNs show deficits in their bioenergetic and antioxidant profiles and increased vulnerability 
to oxidative stress. In addition, we observe ultrastructural differences between wildtype and MANF KO 
cells. 
Conclusions: Our data on MANF KO hESCs and DA neurons indicate a role for MANF in mitochondrial 
respiration and protection against oxidative stress.



 
Shift 2 - 0537 

NEUROIMMUNE MODULATION IN THE PATHOGENESIS AND THERAPEUTICS OF 
SYNUCLEINOPATHIES OF THE AGING POPULATION 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.F. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: ANTI-INFLAMMATORY, ANTI-OXIDANT 

Eliezer Masliah1, Michiyo Iba2, Changyoun Kim2 
1National Institute on Aging, Division Of Neuroscience And Lng, Bethesda, United States of 
America, 2National Institute on Aging, Laboratory Of Neurogenetics, Bethesda, United States of America 

Aims: Synucleinopathies of the aging population includes an heterogeneous group of neurodegenerative 
disorders with alpha-synuclein (alpha-syn) accumulation and includes Dementia with Lewy bodies (DLB), 
Parkinson’s disease (PD) and PD dementia. We have shown that extracellular ɑ-syn that propagates from 
neurons to glial cells triggers via the TLR2, LRRK2 and NFATc2 axis neuroinflammation and 
neurodegeneration. Aging is associated with increased accumulation of alpha-syn and 
neuroinflammation. These abnormal responses involve both adaptive and innate immunity leading to 
synaptic dysfunction and neurodegeneration involving signaling pathways such as p38MAPK. The main 
objective of this study is to evaluate the effcts of modulating these signaling pathways in developing novel 
therapeutics for DLB and PD. 
Methods: We investigated the effcts of Immunotherapy with antibodies that block selected T cell 
populations and NKT’s such as CD1d, we also investigated the effects of blocking NFAT signaling with 
11R compound, p38MAPK with SKF compounds and deleting microglia with PLX in models of 
synucleinopathy. We evaluated neuroinflammation, neurodegeneration, transcriptomics, behaviour, 
signaling, flow cytometry, and proteomics effects. 
Results: We have shown that passive immunization with an antibody against CD1d reduces 
neuroinflamation and neurodegeneration. Treatment with the anti-CD1d antibody did not have effects on 
CD3 (T cells), slightly decreased CD4 and increased CD8 lymphocytes in the mice. Treatment with CD1d 
antibody blunted this cytokine response that was associated with reduced astrogliosis and microgliosis in 
the CNS of the ɑ-syn tg mice treated with CD1d antibody. We have also investigated the effects of 
blocking NFAT signaling with 11R compound and and targeting p38 in models of synucleinopathy and 
found that neuroinflammtion is an important mediator of synaptic degeneration 
Conclusions: These results suggest that reducing inflammation might be a potential therapeutical 
approach for DLB/PD.
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BERRY GOOD NEWS: (POLY)PHENOL-RICH DIET AS A PREVENTIVE STRATEGY AGAINST 
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Aims: The rising global burden of chronic neurodegenerative disorders, particularly Parkinson's disease 
(PD), prompts the need for more effective preventive strategies and treatments. (Poly)phenols, natural 
compounds abundant in plant-derived foods, were studied for their role in preventing or mitigating 
neurodegenerative diseases. This research endeavored to delve the advantages of a (poly)phenols-rich 
diet in countering PD's key pathological markers in mice challenged by 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) and to unveil the metabolic fingerprint behind these effects. 
Methods: Mice were fed for 6 weeks with a mixture of (poly)phenol-rich foods (comprising blueberries, 
raspberries, and blackberries) before PD-like phenotype was induced following an acute protocol of 
MPTP. The study evaluated motor abilities, dopaminergic neurons damage, inflammatory response, and 
thiolome profile, aiming to develop an in-depth understanding of dietary phenolics' impact on PD brains. 
Results: We demonstrated that the berry-enriched diet was able to alleviate motor deficits in the MPTP-
intoxicated mice and delayed dopaminergic neuronal damage in the midbrain. Neuroinflammation was 
ameliorated by attenuating microglial reactivity in MPTP-treated mice fed with berries in midbrain, 
striatum, and motor cortex and decreasing mRNA levels of pro-inflammatory IL-6. The berry-enriched diet 
also interfered with the cysteine-related thiolome. Glutathione levels in MPTP-intoxicated mice fed with 
(poly)phenol-rich food approached those of control levels, indicating an enhanced capacity to manage the 
oxidative stress resulting from MPTP toxicity. 
Conclusions: These results support the potential of a (poly)phenol-rich diet in delaying and alleviating 
PD-like symptoms. This study contributes to the broader understanding of dietary interventions' role in 
neurodegenerative disorders, highlighting the potential role of dietary phenolics in preventing or delaying 
PD progression. Acknowledgments: To the European Research Council (ERC) - Grant Agreement No. 
804229; to FCT, for financial support of R.C. (PD/BD/135492/2018), and through the R&D unit 
iNOVA4Health (LISBOA-01-0145-FEDER-007344).
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Aims: Microglia are the most prevalent immune cell in the central nervous system (CNS) and interact with 
neurons in both physiological and pathological conditions. In multiple neurodegenerative diseases, 
including Parkinson’s Disease (PD), microglia become activated and relocate to the site of damage. In 
our studies we aim to study the roles of both adaptive and innate immunity in PD pathology. Our lab and 
others have shown that progranulin (PGRN) is important in multiple neurodegenerative diseases, 
including PD. As such, we aim to implement a PGRN microglial gene therapy approach in order to protect 
against neurodegeneration. 
Methods: We bilaterally injected α-synuclein PFFs into immunodeficient (Rag2-/-, IL2R-/-, human m-
CSFKI/KI) and C57Bl/6 mice. We performed behavioral analysis on these mice using the pole test to 
assess movement disorder phenotypes. For microglial cell replacement, we injected another cohort of 
immunodeficient mice with PBS or α-synuclein to induce Parkinsonian pathology in the striatum. Two 
weeks later, we treated mice with control or PLX-5622 diet to deplete microglia and after three weeks, we 
bilaterally injected PBS, wildtype HPCs, or PGRN-overexpressing HPCs. After four months, we performed 
similar behavioral analyses. 
Results: In examining the role of adaptive immunity in α-synuclein pathology, we found that the 
immunodeficient mice spent significantly more time completing the pole test than their wildtype controls. 
After four months, we observed that the spread of α-synuclein was significantly increased in the 
immunodeficient mice suggesting the necessity for an adaptive immune response to prevent α-synuclein 
spread. 
Conclusions: Using our model, we have demonstrated that microglia are an important component in the 
progression of neurodegeneration. Together, our results highlight the feasibility of a cell therapy approach 
to combat neurodegeneration in Parkinson’s Disease.
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Aims: Glucocerebrosidase (GCase) deficiency is linked to pathophysiological features in Parkinson’s 
disease (PD), including heightened endoplasmic reticulum (ER) stress. This dysregulation contributes to 
the accumulation of misfolded alpha-synuclein, leading to dopaminergic neuron degeneration. This study 
aims to uncover the mechanism by which GT-02287, Gain Therapeutics’ PD drug candidate, targets 
GCase and impacts the disease’s underlying biological processes. 
Methods: Gain Therapeutics applied its innovative proprietary drug discovery platform, SEE-Tx™, to the 
development of orally bioavailable and brain penetrant GT-02287. GCase functionality, ER stress and 
protein quality control were evaluated in patient-derived fibroblasts harbouring mutated GCase. A 
mutated GCase-HaloTag-HEK293 cell-based model was used to measure GCase transport to the 
lysosome. 
Results: The L444P GCase mutation delays its conformational maturation in the ER, shown by 
prolonged association with ER-resident lectin chaperone calnexin. GCase retention in the ER triggers an 
unfolded protein response, shown by overexpression of ER stress markers BiP and GRP94. GCase 
retained in the ER is eventually degraded by the ubiquitin-proteasome system. GT-02287 treatment 
accelerated conformational maturation of mutant GCase, thus promoting release from calnexin. Reduced 
retention of the mutant protein in the ER alleviated cellular stress, as shown by return to physiological BiP 
and GRP94 levels and enhanced lysosomal transport. Accordingly, GT-02287 increased lysosomal 
GCase activity which led to a reduction in levels of its substrate, glucosylceramide. 
Conclusions: Through interaction with GCase in the ER, GT-02287 aids correct GCase folding and 
prevents it undergoing protein quality control-mediated ER retention and ER-associated degradation. 
Enhanced stability of GCase promotes its release from the ER, alleviating cellular stress and allowing 
trafficking towards lysosomes, where GCase accomplishes its enzymatic activity. The enhanced 
lysosomal activity ensures that GCase substrate is efficiently processed, further contributing to cell health.
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Aims: Transthyretin (TTR) is a plasma protein known as a transporter of thyroxine and retinol but also 
can inhibit the formation of amyloid β-peptide (Aβ) fibrils and catalyze the proteolysis of apolipoprotein A-I 
and Aβ. Here, recombinant TTR is shown to have proteolytic activity against specific conformations of α-
synuclein (aSyn), a protein that accumulates in intraneuronal inclusions characteristic of Parkinson’s 
disease (PD). Our discovery stemmed from the observation of a marked decrease in aSyn aggregation in 
the presence of submicromolar concentrations of TTR. 
Methods: We integrate multiple biophysical approaches, including fluorescence spectroscopy, electron 
microscopy, gel electrophoresis and mass spectrometry to show that the conformation of aSyn must be 
changed before TTR-mediated proteolysis occurs. 
Results: We found that aSyn aggregation is prevented due to the proteolytic cleavage of free aSyn by 
TTR, in a reaction that is slower for S-glutathionylated TTR and faster for TTR preparations containing 
vestigial amounts of ∼70 kDa TTR oligomers (oTTR). Interestingly, this proteolysis-trigger effect is not 
unique to oTTR since it can also be induced by Teflon and glass surfaces independently of which TTR 
preparation is tested. 
Conclusions: The link between protein misfolding and the pathogenesis of PD, AD or TTR-related 
amyloidosis remains poorly defined especially in the non-hereditary forms of such disorders. Our study 
additionally shows that the proteolytic activity of TTR against aSyn is determined by conformational 
changes arising from physical interactions of aSyn with solid surfaces. On the side of TTR, S-
glutathionylation is shown to influence the proteolytic activity of TTR, probably due to the introduction of 
steric hindrances to substrate binding. The proteolysis of misfolded aSyn emerges as a possible TTR 
function with implications for the understanding of different neurodegenerative disorders.
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Aims: Parkinson’s disease (PD) is a progressive neurodegenerative disorder characterized by the 
degeneration of dopaminergic neurons in the substantia nigra and a deficiency of dopamine in the 
striatum. Pathogenic mutations in the Leucine-Rich Repeat Kinase 2 (LRRK2) gene are strong genetic 
risk factors for PD. The majority of disease-associated LRRK2 mutations lead to increased LRRK2 kinase 
activity that disrupts multiple aspects of normal cellular physiology. Our objective is to develop therapeutic 
agents capable of reducing LRRK2 mRNA to broadly lower PD-associated LRRK2 overactivation in the 
central nervous system (CNS). 
Methods: By performing in silico design and cellular screening, a series of antisense oligonucleotides 
(ASOs) against LRRK2 have been isolated. Here, we describe in vivo activities and safety assessments 
of SNP614, one of the leading candidates. 
Results: The candidate ASOs targeting different regions of LRRK2 effectively knocked down the LRRK2 
expression, reduced LRRK2 protein levels, and attenuated its downstream signaling, as demonstrated by 
reduced phosphorylation of a LRRK2 substrate, RAB10, in human cells. In both rodent and non-human 
primate (NHP), SNP614 substantially decreased LRRK2 mRNA and protein levels in broad CNS regions 
of therapeutic interest. Furthermore, the selected ASOs including SNP614 were well-tolerated in the 
tested animals. 
Conclusions: We report the discovery of ASOs that reduce LRRK2 mRNA levels to broadly lower PD-
associated LRRK2 overactivation in CNS. These ASOs are potent, efficacious, and well-tolerated, and 
have excellent potentials to be developed as therapeutic agents for PD.
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Aims: Recent works show that blood-brain barrier (BBB) leakage represents a disease-driving feature of 
PD, as shown by the reduction of tight junction proteins and the increased BBB paracellular permeability 
in animal models. Accordingly, BBB disruption was also shown in the substantia nigra of PD patients. 
Here, we screened the effect of a subcommissural organ-spondin-derived peptide (NX210c) known to be 
beneficial in PD models, on BBB integrity in vitro and in vivo. 
Methods: Mouse endothelial cell (EC) monolayers (bEnd.3) and human BBBs (EC, astrocytes, pericytes) 
in static or microfluidic conditions, were treated with NX210c (1-100μM), or its vehicle (water). 3- and 21-
month-old mice were treated intraperitoneally with NX210c at 10mg/kg or its vehicle for 5 days once a 
day and brains collected at day6. 
Results: In mouse EC, NX210c induced a transient increase in occludin levels after 24h treatment 
(+37%, 100µM; western-blot). Claudin-5 levels were also increased after 24h (+43%, 100µM) and 72h 
(immunocytochemistry). Accordingly, NX210c decreased by half the permeability to a 40 kDa-FITC-
Dextran and increased transendothelial electrical resistance (TEER). In the human static BBB model, 
NX210c increased by 30% the TEER at 100µM after 3 and 5 days. NX210c also increased TEER in the 
human 3D dynamic BBB model at 100µM after 4h, and reduced the permeability to a 4 kDa-FITC-
dextran. NX210c restored aging-induced reduction of claudin-5 and occludin levels in the cortex and/or 
hippocampus. This is in alignment with positive signals of BBB repair after repeated intravenous 
injections of NX210c in elderly healthy volunteers in a phase 1b clinical trial. 
Conclusions: NX210c is a promising drug candidate for modifying PD course, notably by reducing BBB 
leakage. Therefore, we are now evaluating if NX210c promotes BBB repair in a PD mouse model.
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Aims: Persons with Parkinson’s disease (PD) are often faced with difficulties performing dexterity-related 
activities of daily living (ADL) (such as buttoning, writing). The present study aimed to investigate the 
efficacy of combined excitatory intermittent theta burst stimulation (iTBS) over supplementary motor area 
(SMA) with video game-based dexterity training (VBT) to improve dexterity-related ADL in PD. 
Methods: This single-blinded, stratified (Hoehn & Yahr), randomized, sham-controlled trial included 30 
persons with PD (mean age: 67.2 years, duration of PD: 5.4 years, range: 0.3-18.25 years). They 
received either iTBS (n=15) or sham (n=15) stimulation over SMA (contra-lateral to most affected hand) 
followed by a 45-min VBT, three times a week for three weeks. The dexterity questionnaire 24 (DextQ-24: 
dexterity related ADL, primary outcome), the Parkinson's Disease Questionnaire 39 (PDQ-39: quality of 
life), coin rotation task (CRT) and the nine-hole peg test as secondary outcomes were assessed before 
and immediately after the intervention. 
Results: There were no drop-outs, and +-90% of the patients adhered to the training protocol. The 
analysis revealed some effects für dexterity-related outcome. Significant effects for quality of life were 
found, overall (p = .044). 
Conclusions: This is the first randomized sham-controlled combined iTBS video game-based 
intervention which evaluated the effects of a short three-week training program to improve dexterity-
related ADL in PD. Further larger well-powered RCT’s are needed, including more severely affected 
persons with PD, to further explore the impact of such combined approaches.
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Aims: We aimed to investigate if interferential current stimulation (IFS) through the skin of the neck could 
immediately improve dysphagia in patients with Parkinson’s disease (PD). 
Methods: We included patients who had a diagnosis of 14 idiopathic PD with dysphagic complaints in 
this study. We used a portable device to generate IFS by two different altering currents through both 
sides of the skin of the neck. To evaluate the effect of IFS on swallowing function, we performed the 
standardized videofluoroscopic swallowing examination protocol (thin and thick liquid, solid food, and 
liquid containing the contrast medium) in our hospital, before and immediately after electrical stimuli for 15 
min, sequentially. We analyzed the video images including vallecular and pyriform sinus residue, oral 
transit time, pharyngeal transit time, laryngeal penetration, and aspiration to compare the swallowing 
function before and after the stimulation in each patient respectively, together with self-evaluation during 
the study. 
Results: Among 14 PD patients with dysphagic complaints, 5 patients did not show swallowing 
dysfunction before and after IFS in this study. When compared with before IFS, patients revealed 
significant reduction in oral transit time after IFS. Among 9 patients with abnormal swallowing pattern 
detected by videofluoroscopic examination, 3 patients shortened the oral transit time for solid food after 
IFS. Besides, laryngeal penetration disappeared in a patient and aspiration did in another patient after 
IFS for 15 min. 
Conclusions: Although one-third of patients in this study did not show objective swallowing dysfunction, 
some patients showed immediate improvement in swallowing function in the videofluoroscopic swallowing 
study after IFS. Our results suggest that IFS through the percutaneous neck could produce an immediate 
therapeutic effect on dysphagia in some PD patients.
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Aims: The aggregation of α-synuclein protofibrils is a major pathological hallmark of Parkinson’s disease 
(PD), triggering lysosomal dysfunction, oxidative stress, and dopaminergic neuron loss, ultimately 
resulting in motor dysfunction. Here, we assess the impact of fosgonimeton, a small molecule positive 
modulator of the neurotrophic and neuroprotective hepatocyte growth factor (HGF) system, on these 
outcomes in preclinical models of PD. 
Methods: Rat primary mesencephalic neurons were challenged with α-synuclein preformed fibrils (α-syn-
PFF) in the presence or absence of the active metabolite of fosgonimeton (fosgo-AM). After 96 hours, 
immunostaining for tyrosine-hydroxylase (TH), mitochondrial ROS, and LAMP2 was performed to 
interrogate key aspects of PD pathology. In vivo, 18-month-old mice received a single bilateral substantia 
nigral injection of α-syn-PFF followed by administration of lysosomal disruptor conduritol B epoxide (CBE) 
3 times weekly for 6 weeks. The impact of daily treatment with vehicle, L-DOPA, or fosgonimeton on 
motor function in the ladder test was assessed. 
Results: α-syn-PFF injury resulted in lysosomal dysfunction, oxidative stress, and dopaminergic neuron 
loss in vitro. Treatment with fosgo-AM improved dopaminergic neuron survival and preserved neurite 
networks, as evaluated via TH staining. Fosgo-AM also significantly decreased lysosomal burden and 
oxidative stress, as indicated by reduced LAMP2 expression and mitochondrial ROS, respectively. In 
vivo, fosgonimeton significantly attenuated α-synuclein-mediated motor dysfunction after both 3 and 6 
weeks of treatment, as indicated by reduced time to cross and reduced errors in the ladder test. 
Conclusions: Our data highlight the ability of fosgonimeton to address cellular dysfunction associated 
with α-synuclein toxicity in vitro, which was consistent with improved motor function in an α-synuclein-
driven preclinical model of PD. Overall, the evidence presented here continues to support the therapeutic 
potential of fosgonimeton for people with PD.



 
Shift 2 - 0547 

BIOINSPIRED PEPTIDE FRATERNINE-14 EFFECTS ON 6-OHDA-INDUCED MOUSE AND RAT 
MODELS OF PARKINSON’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.M. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Maria Clara Resende1, Andréia Mayer2, Henrique Amaral2, Danilo De Oliveira2, Adolfo Carlos De 
Souza2, Gabriel Campos2, Solange Rego2, Raffael De Castro2, Anamélia Bocca2, Márcia Renata 
Mortari2,3 
1Institute of biological sciences/ University of Brasilia, Department Of Physiological Sciences, Brasília, 
Brazil, 2University of Brasilia, Institute of Biological Sciences, Department Of Physiological Sciences, 
Laboratory Of Neuropharmacology, Asa Norte, Brasília, Brazil, 3Institute of Biological Science, 
Department Of Physiology, Brasília, Brazil 

Aims: The peptide fraternine, present in the venom of the wasp Parachatergus fraternus, has shown 
neuroprotective capacities against 6-OHDA dopaminergic lesions. However, such peptide has a very low 
bioavailability. In light of these findings, the aim of this work is to synthesize the peptide Fraternine-14 
inspired by the natural fraternine, analyzing its effects over motor coordination, levels of TH+ neurons in 
the substantia nigra pars compacta (SN), and inflammation mediators TNF-α, IL-6, and IL-1ß in the 
cortex. 
Methods: Maldi TOF/TOF mass spectrometry (MS/MS) was used to determine Fraternine-14's sequence 
and molecular mass. The 6-OHDA Parkinsonism model was employed for in vivo experiments with male 
Swiss mice (Mus musculus) and Wistar rats in order to investigate the therapeutic efficacy of the peptide. 
A guide canula was used for its administration, with doses of 10, 5 and 1 μg/animal. Rotarod and 
apomorphine-induced rotational behavior tests were used to analyze the lesion and motor coordination. 
TH-reactive cells were counted comparing the 6-OHDA lesion side and non-lesion side to quantify 
neuronal depletion. 
Results: Fraternine-14 reduced the intensity of the lesion caused by 6-OHDA. In the apomorphine 
rotation test, animals treated with Fraternine-14 at a dose of 5 μg/animal showed a longer stay in the 
equipment, which may be linked to the reduction of the severity of motor incoordination of the animals. 
Conclusions: Motor coordination in 6-OHDA lesioned animals was improved by Fraternine-14. However, 
the peptide did not reduce inflammatory mediators. It also exhibited toxic effects when in higher doses. 
These results show that Fraternine-14 is a promising peptide in regards to Parkinson’s Disease 
treatment, but further research is necessary in order to improve its effectiveness and toxicity. This work 
was supported by FAPDF, CAPES and CNPq.
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Aims: - To test the early brain stimulation model in the rodent model of Parkinson's disease (PD) induced 
by 6-hidroxidopamine (6-OHDA). 
- To develop a deep brain stimulation device to be used in mice after induction of hemiparkinsonism by 
injection of 6-OHDA. 
- Evaluate the motor response in different behavioral tests (rotarod test, apomorphine and cylinder test). 
- To evaluate the impact of deep brain stimulation on the animals clinical condition. 
Methods: Animals: Swiss mice (20 to 35g) were allocated to 3 experimental groups by simple 
randomization. Each group consisted of 8 individuals and was structured as follows: Group 1: DBS 
implants, activated, and left nigrostriatal lesion (6-OHDA + DBS). Group 2: DBS implants, inactive, and 
left nigrostriatal lesion (6-OHDA). Group 3: No DBS implant and no nigrostriatal lesion (Naive). 
Parkinsonism was induced by injecting 6-hydroxydopamine (6-OHDA) into the left striatum, and at the 
same time, a deep brain stimulation electrode was implanted in the ipsilateral subthalamic nucleus. 
High-frequency deep brain stimulation (DBS) using constant current square waves (130 Hz, 60 μs, 100 
μA) were delivered for a period of 3 hours a day, for four days. To quantify DBS impact, we performed the 
Cylinder test and Rotarod test, as well as corporal mass changings. 
Results: We found favorable responses in the animals submitted to DBS when compared to parkinsonian 
mice without brain stimulation, in terms of recovery of body mass and motor performance recorded by the 
cylinder and rotarod tests. 
Conclusions: Early DBS in the rodent model of Parkinson's Disease shows effectiveness in corporal 
mass recovery, as well as motor performance improvement.
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1Cellular and Molecular Neurobiology of Parkinson´s disease, Research Center for Molecular Medicine 
and Chronic diseases (CIMUS), Idis, Santiago de Compostela, Spain, 2CIBERNED, Networking Research 
Center On Neurodegenerative Diseases, Madrid, Spain, 3University Hospital of Ourense, Neurology 
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Aims: Metabolic syndrome (MetS) is associated with chronic peripheral inflammation and is related to 
Parkinson’s disease (PD). Previous studies have involved the brain renin-angiotensin system (RAS) in PD 
progression and the angiotensin receptor type 1 (AT1) has been revealed as a major marker of 
dopaminergic vulnerability in humans. Tissue RAS dysregulation is a key common mechanism for all 
MetS components. Circulating AT1 agonistic autoantibodies (AT1-AAs) have been observed in several 
inflammation-related peripheral processes, and activation of AT1 of endothelial cells, dopaminergic 
neurons, and glial cells has been observed to disrupt blood-brain barrier and induce neurodegeneration, 
respectively. in this work, we studied if AT1-AAs and ACE2-AAs (antagonist Angiotensin-converting 
enzyme II autoantibodies) are increased in MetS and if these autoantibodies may mediate an enhancing 
effect of MetS on dopaminergic death and PD. 
Methods: Experiments were carried out in an animal model of MetS and results were confirmed in 
humans. 
Results: MetS causes overactivity of the nigral pro-inflammatory RAS axis, increasing oxidative stress 
and neuroinflammation and accelerating dopaminergic neurodegeneration. AT1 receptor blockers (ARBs) 
prevented the dopaminergic neurodegeneration. MetS increased the levels of 27-hydroxycholesterol, 
LIGHT, and major pro-inflammatory cytokines in rat serum which also showed a significant increase in 
levels of AT1-AAs and ACE2-AAs. AT1-AAs and ACE2-AAs were also found in CSF. Chronic infusion of 
AT1-AAs, which disrupted the blood-brain barrier, increased pro-inflammatory RAS activity and 
dopaminergic neuron death. Observations in rat models were confirmed in a cohort of Parkinsonian and 
non-parkinsonian patients with or without MetS. 
Conclusions: The present results show that peripheral chronic inflammatory processes, such as those 
observed in the MetS, can induce the production of AT1 and ACE2 autoantibodies in serum and CSF, 
which may disrupt the blood-brain barrier and increase the progression of neuroinflammation and 
dopaminergic neurodegeneration.
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Aims: Repositioning disease-modifying approaches is imperative to achieve meaningful translational 
gains in Parkinson’s Disease (PD) research. Under this concept, two drugs have demonstrated promising 
effects in dopaminergic system preservation and PD mechanistic modulation, namely N-acetylcysteine 
(NAC) and Felodipine (FEL). Therefore, this study aimed to target PD major hallmarks using a multimodal 
approach combining NAC and FEL's potential neuroprotective/disease-modifying abilities, rather than 
establishing an isolated approach to modulate PD brain parenchyma and compromised DAn in affected 
brain regions. 
Methods: To better understand the impact of NAC and FEL on DAn functional recovery, a specific cell 
model of PD (Lund Human Mesencephalic (LUHMES)-derived dopaminergic neurons) was characterized. 
For recovery studies, cells were treated with 10μM of NAC, 100nM of Felodipine and the combination. As 
readouts, we evaluated the main mechanisms associated with PD pathology and how our drugs could 
modulate them. Following this step, we analyzed the most effective therapeutic approach for PD. An in-
house PD rat model was used, mimicking PD symptoms and pathology. NAC (1200mg/kg) and FEL 
(20mg/day) were administered individually or conjugated to study their effect on multiple PD dimensions. 
Results: Preliminary in vitro and in vivo studies revealed promising findings. Notably, the treated group 
appeared to modulate specific mechanisms associated with PD degeneration compared to controls. 
Indeed, modifications in DAn networks/signaling pathways, functional outcomes, and histological and 
molecular-cellular features were observed. 
Conclusions: In retrospect, with the pilot results acquired in this study, we provided an important proof-
of-concept milestone regarding therapeutical combinatorial applications. Following such research 
approach will allow the development of a targeted-based strategy that can generate clinical benefits, 
including a novel treatment opportunity for individuals in prodromal stages, potentially delaying clinical 
manifestation in high-risk patients.
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Aims: Heterozygous mutations in the gene GBA1, which encodes for glucocerebrosidase (GCase), are a 
major risk factor for Parkinson’s disease (PD) accounting for 7-13% of all PD cases. GBA1 mutations 
result in reduced enzymatic activity in the lysosome and have detrimental effects on lysosomal function 
and neuronal health. Here we evaluate VQ-101, a novel small molecule allosteric activator of GCase, that 
activates lysosomal GCase in a live cell assay in vitro, ex vivo and in vivo, demonstrates pathway 
engagement and blocks the accumulation of insoluble alpha synuclein (aSyn). 
Methods: VQ-101, a selective, CNS-penetrant small molecule activator of GCase, was evaluated using in 
vitro and in vivo models to assess target engagement and downstream effects of GCase activation. In 
vitro, dopaminergic neurons (DaNs) differentiated from GBA-PD patient-derived induced pluripotent stem 
cells (iPSCs) were used to assess changes in GCase activation, GCase substrates, and accumulation of 
insoluble aSyn. In vivo target engagement was directly assessed by measurement of GCase activation 
following oral administration of VQ-101 across preclinical species. 
Results: GCase activation of 50-100% above baseline was achieved in iPSC-derived DaNs 
carrying GBA1 mutations treated with nanomolar concentrations of VQ-101. Treatment at concentrations 
that activate GCase by 50-100% resulted in a reduction in GCase lipid substrates and significantly 
blocked the accumulation of insoluble aSyn. In vivo, dose- and time-dependent GCase activation was 
observed in peripheral blood across preclinical species after oral administration of VQ-101. 
Conclusions: VQ-101 demonstrates significant GCase activation and neuroprotection in DaNs from 
GBA-PD subjects. The robust GCase target engagement observed in preclinical species is readily 
translatable to target engagement of GCase activators in clinical studies. These findings support the 
continued development of VQ-101 for GBA-PD and other synucleinopathies.
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Aims: The objective of this study was to investigate the potential of novel doxycycline (DOX) derivatives 
as neuroprotective agents for Parkinson's disease (PD). Specifically, we aimed to design non-antibiotic 
tetracycline (TC) derivatives with improved efficacy against PD-related pathomechanisms while 
minimizing cytotoxicity. 
Methods: To achieve our objectives, we designed 18 novel DOX derivatives. The design involved 
reducing the dimethyl-amino group at C4 to reduce antimicrobial activity and conducting multiple coupling 
reactions at position C9 of the aromatic D ring, known for its reactivity in introducing substituents. We 
assessed the effectiveness of these derivatives using the Thioflavin-T assay to inhibit α-Synuclein (α-Syn) 
aggregation. Additionally, we evaluated their anti-inflammatory effects in a microglial cell culture system 
modeling PD-related neuroinflammation. We measured membrane integrity and metabolic activity using 
LDH and MTT assays to assess potential cytotoxicity. 
Results: Our study revealed that seven TC compounds among the derivatives were more effective than 
the parent compound, DOX, in inhibiting α-Syn aggregation. Notably, two of these derivatives, 
compounds 6 and RDOX, demonstrated superior anti-inflammatory effects compared to DOX. 
Furthermore, these compounds exhibited no adverse effects on membrane integrity or metabolic activity, 
as evidenced by the LDH and MTT assays. 
Conclusions: Based on our current findings, we conclude that novel 4-des-N-dimethylaminodoxycycline 
derivatives functionalized at position C9 show greater efficacy in inhibiting pathological α-Syn aggregation 
compared to DOX. Compound 6 and RDOX emerge as promising drug candidates for the treatment of 
Parkinson's disease. Their non-cytotoxic nature and potent anti-inflammatory properties make them 
attractive candidates for further exploration in PD therapy.
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Aims: Alpha-synuclein (α-Syn) aggregation is a hallmark of neurodegenerative diseases like Parkinson's. 
Doxycycline (DOX), a tetracycline, has shown potential in inhibiting α-Syn aggregation, but its antibiotic 
properties limit its therapeutic use. To address this, we developed a non-antibiotic tetracycline derivative, 
DDox, which aimed to mitigate α-Syn aggregation and offer a safe alternative for disease models. 
Methods: DDox was synthesized through the removal of the dimethylamino substituent at position 4 on 
ring A and the reduction of the hydroxyl group at C12a. We assessed DDox's antibiotic activity against 
Gram(+) and (-) bacterial strains and evaluated its toxicity on the SHSY5Y cell line using MTT assay. The 
capability of DDox at interfering with α-Syn aggregation was assessed through: fluorescent spectroscopy, 
TEM and immunofluorescence in SHSY5Y cells. Additionally, we studied DDox effects on α-Syn seeding 
in SH-SY5Y-aS-RFP cells treated with α-Syn preformed fibrils (α-Syn-PFF), its impact on the uptake of 
fluorescently-labeled α-Syn-PFF and on α-Syn-PFF-triggered lysosomal stress by confocal microscopy. 
Results: The chemical modifications that gave rise to DDox effectively diminished antibiotic activity 
against both Gram (+) and Gram (-) bacterial strains while reducing its toxicity on the SHSY5Y cell line. It 
outperformed DOX at inhibiting α-Syn amyloid aggregation. In cellular models, DDox reduced α-Syn 
aggregate formation induced by α-Syn-PFF. Notably, DDox exhibited previously unreported properties by 
inhibiting α-Syn-PFF uptake and α-Syn-PFF-triggered lysosomal stress, demonstrating its potential in PD 
models. 
Conclusions: In summary, DDox, a novel tetracycline, is non-toxic and exhibited limited antibiotic 
activity. It also improved α-Syn associated phenotypes and showed anti-inflammatory abilities. These 
findings position DDox as a promising candidate for preclinical studies of synucleinopathies like PD, 
offering a potential solution to the antibiotic hurdle associated with DOX.
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Aims: Parkinson's disease (PD) is a chronic neurodegenerative disorder that involves the loss of 
dopaminergic neurons and is triggered by toxic amyloid aggregates of αS, predominantly phosphorylated 
at Serine 129 (S129). Several tetracyclines (TCs) have shown neuroprotective effects in preclinical 
models, but their antibacterial activity limits their use. The study aimed to evaluate the potential of Double 
Reduce Chlortetracycline (DCT), a novel modified TC without antibiotic activity, at interfering with αS-
driven pathological features in transgenic PD cell models. 
Methods: The novel TC DCT was synthesized by eliminating the dimethylamino substituent at position 4 
in ring A and reducing the hydroxyl group at C12a. Toxicity was tested in SH-SY5YWT cells by MTT 
assays and in SH-SY5Y-CytochromeC-GFP cells. Ability of DCT to modify αS aggregation was assessed 
through fluorescent spectroscopy, transmission electron microscopy, and immunofluorescence in SH-
SY5Y-αS-RFP cells. The effects of DCT on αS seeding were studied in-vitro, and in SH-SY5Y-αS-RFP 
cells treated with α-Syn preformed fibrils (αS PFF). The impact of DCT on αS PFF-induced lysosomal 
stress was studied with Lysotracker. Antioxidant properties were revealed using CellROX. DCT influence 
on phosphorylation of αSS129 was discovered using immunostainings. All studies were performed in SH-
SY5Y-αS-RFP and visualized by confocal microscopy. 
Results: DCT showed no toxicity and conserved important antioxidant properties present in TCs. In 
addition, DCT inhibited amyloid aggregation, modified the kinetics, and altered the morphology of αS 
amyloid fibrils. DCT also diminished the ability of exogenous αS-PFF to seed endogenous αS-RFP. 
Surprisingly, DCT also inhibited the phosphorylation of αSS129 and lysosomal stress induced by αS-PFF. 
Conclusions: These results poise DCT as an attractive drug candidate for further in vivo tests and 
uncover hidden properties of TCs that could be harnessed for further drug development.
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Aims: Advanced Parkinsons Disease (PD) is associated with auxiliary symptoms including cognitive 
decline, apathy, and increased frequency of falls, in great need of improved treatment. Emerging data 
suggests falls in PD are linked to impairment of noradrenergic pathways impinging on cortical areas 
involved in postural control. Pirepemat is a small molecule compound, enhancing cortical noradrenergic 
transmission, in clinical development for advanced PD. A phase IIa trial indicated improvement of balance 
and reduced falls assessed by MDS-UPDRS. REACT-PD is a Phase IIb study with the primary objective 
to evaluate the effect of pirepemat on falls frequency in people with PD. Secondary objectives include 
evaluation of safety, tolerability, and effects on apathy, cognition, and general PD symptoms. 
Methods: Patients with PD, HY-stage ≥ 2.5, experiencing recurrent falls, are eligible, aiming for a total of 
165 subjects. Participants are assigned randomly to 100 or 200 mg of pirepemat or placebo, administered 
t.i.d day for 12 weeks. Falls are monitored using a falls diary. Other efficacy assessment include MOCA, 
MDS-UPDRS part I-IV, Neuropsychiatric Inventory (NPI, Apathy/Indifference part), CGI. The analysis of 
the primary endpoint, falls frequency, will be performed using negative binomial regression. 
Results: The study is currently active at 38 study sites across six European countries. A first DSMB 
meeting was held in July 2023. Top-line results are expected in H1 2024. 
Conclusions: Recruitment is ongoing and the study is making good progress. Details on study 
procedures and early results, as available, will be presented during the meeting. Pirepemat has the 
potential to become the first treatment in a new class of drugs designed to improve balance and reduce 
falls and associated injuries in people with Parkinson's disease.
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Aims: We have previously reported that one year treatment with investigational ND0612 infusion was 
generally safe and well-tolerated. Adjusted mean daily ‘Good ON’ time (sum of ON time without 
dyskinesia + ON time with non-troublesome dyskinesia) increased from baseline by 2.3 hours at Month 3 
and was maintained for at least 12 months (Poewe et al. Mov Disord 2021; 36: 2687-2692). Here we 
evaluate the efficacy of subcutaneous levodopa/carbidopa infusion with ND0612 in reducing OFF time in 
people with Parkinson’s disease (PwP) experiencing motor fluctuations. 
Methods: The BeyoND study is an ongoing open-label study (NCT02726386) of ND0612 treatment 
conducted in PD patients (n=214) with Hoehn & Yahr score of ≤3 during ON experiencing ≥2 hours daily 
OFF-time. In these analyses of daily OFF time (patient home diaries), a responder was conservatively 
defined as a patient who achieved ≥50% reduction from baseline in adjusted mean daily OFF time. 
Results: Using the last observation carried forward, 44.0% patients were classified as treatment 
responders, and this level of response was maintained over the 12 months of follow-up. Moreover, 63.5% 
of patients achieved a >25% reduction in OFF time from baseline and 26.9% of patients achieved a >75% 
reduction in OFF time. Additionally, 12.8% of patients had their OFF time reduced by 100%. Using only 
observed cases (i.e., not LOCF), the percentage of ND0612 treatment responders increased from 44.0% 
at Month 1 (N=150) to 53.3% at Month 6 (N=107), and 56.7% at Month 12 (N=90). 
Conclusions: This open-label study provides preliminary support for the 12-month efficacy of treatment 
with ND0612 in reducing OFF time in PwP experiencing motor fluctuations.
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Aims: Disruption of theta oscillations within the fronto-parietal network (FPN) contributes to working 
memory deficits in the elderly population. The aim of this study was to test the efficacy of different unifocal 
and multifocal transcranial alternating current stimulation (tACS) protocols to modulate theta oscillations 
within the FPCN, which could compensate for working memory loss due to aging. 
Methods: In a randomized, placebo-controlled trial, we tested four theta-tACS protocols with 
simultaneous working-memory task (Twenty seniors aged 60-80): a monofocal frontal, a monofocal 
parietal, and a bifocal in/out-of-phase fronto-parietal protocol. Electrodes were placed at individualized 
coordinates of the middle frontal gyrus (MFG) and/or the inferior parietal lobule (IPL) based on functional 
magnetic resonance imaging (fMRI) activations. The individual theta band stimulation frequency was 
based on the task-EEG recording. All participants underwent pre-post resting fMRI. Behavioral online 
data and rs-fmri connectivity data (pre-post stimulation changes) were analyzed using linear mixed 
models (LMMsfixed factors: stimulation protocol, block number, task difficulty). 
Results: LMMs showed a statistically significant interaction between stimulation protocol and task 
difficulty (p < 0.0001) on performance in the N-back task. Subsequent analyses revealed the largest effect 
of frontal monofocal theta-tACS (p = 0.004, effect size d = 0.30). Analyses of rs-fMRI data showed a 
change in connectivity between the right anterior prefrontal cortex (raPFC) and the right dorsolateral 
prefrontal cortex (rdlPFC) compared to placebo stimulation (p=0.022). 
Conclusions: Monofocal frontal theta stimulation resulted in small but statistically significant changes in 
working-memory task performance with a higher degree of difficulty, outperforming other stimulation 
protocols. The changes produced by tACS frontal monofocal stimulation were accompanied by changes 
in functional connectivity within the stimulated fronto-parietal network. Our study demonstrated the 
possibility of modulating working memory by externally influencing the fronto-parietal network using theta-
tACS.
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BRAIN MRI VOLUME PERCENTILES ARE ASSOCIATED WITH FUTURE MOTOR AND COGNITIVE 
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Aims: In Parkinson’s disease (PD), predicting motor and cognitive decline is important for optimal 
treatment. Previously [1], we identified brain regions-of-interest (ROI) that correlate with future motor and 
cognitive scores based on voxel-based morphometry (VBM). Here, we aim to validate those findings 
based on brain volume percentiles calculated for those ROI. 
Methods: Brain structures (Tables 1, 2) were segmented with the regulatory cleared icobrain software 
applied on baseline 3D-T1 MRI scans of 726 patients with PD from the Parkinson’s Progression Markers 
Initiative (n=592) and Stanford (n=134) studies. Associations with cognitive and motor scores were 
assessed with linear mixed effect models. The worst MoCA/MDS-UPDRSIII score in the next 5 years was 
set as the dependent variable. Brain volume percentile scores (based on an age- and sex-matched 
healthy reference population) in an ROI, sex, disease duration and age were used as independent 
variables. 
Results: MDS-UPDRSIII was significantly associated with brain volume percentiles of the caudate, 
putamen, frontal lobe GM, white matter and cerebellar WM. MoCA was significantly associated with the 
whole brain, gray matter, midbrain, cerebellar WM, temporal lobe, hippocampus and thalamus. Disease 
duration had a significant effect on MoCA and MDS-UPDRSIII, with longer duration associated with worse 
clinical scores. Older age was associated with worse MoCA scores and being male with worse MDS-
UPDRSIII. 

 



 

 
Conclusions: In line with our previous studies [1, 2], results indicate that brain volume percentile scores, 
compared to a healthy reference population, can have predictive value for future motor and cognitive 
decline. 
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Aims: Parkinson's disease (PD) is a common neurodegenerative disease characterized by motor 
impairments resulting from midbrain dopamine (DA) neuron loss. Mutations in LRRK2 cause genetic PD 
and contribute to sporadic PD. Here, we used LRRK2-G2019S transgenic mouse model to investigate 
abnormalities in arteriolar cerebral blood volume (CBVa) in various brain regions using the inflow-based 
vascular-space-occupancy (iVASO) MRI technique. 
Methods: CBVa was measured in the substantia nigra (SN), olfactory cortex and prefrontal cortex. 
Alterations in the blood volume of small arteries and arterioles (CBVa) were detected in the G2019S-
LRRK2 mouse model of PD. 
Results: Compared to non-transgenic mice, G2019S-LRRK2 mice at clinical stage showed decreased 
CBVa in the SN, but increased CBVa in olfactory and prefrontal cortex in both male and female groups. 
On contrast, WT-LRRK2 mice showed no change in CBVa in the SN (male and female), the olfactory 
(female) and prefrontal (female) cortex, but a slight increase in CBVa in the olfactory and prefrontal cortex 
in the male group only. These changes in CBVa in the SN and the cortex in G2019S-LRRK2 mice was 
corresponding with PD pathology. 
Conclusions: Our studies suggest the potential value of CBVa as a marker for clinical PD studies.
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Aims: [11C]MK-7337 is a potent binder for α-synuclein, with first-in-human testing planned. To facilitate 
translational imaging in PD drug development, we investigate the feasibility of using [11C]MK-7337 PET 
for imaging the synucleinopathy in both A30P and PFF-A30P mouse models. A30P is a transgenic PD 
mouse model and PFF-A30P is a seeding model with the pre-formed fibrils (PFF) of recombinant, human 
α-synuclein administered in A30P mouse brains. 
Methods: Longitudinal scans are performed on ten A30P mice, including both homozygous and age-
matched wild-type, from 12- to 24-month-old. Standardized uptake value ratio (SUVR) changes were 
determined for several brain regions-of-interest (ROIs) using cerebellum as reference. Next, four 3-
month-old A30P mice are imaged 25-days after intra-striatal administration of both 133 μM α-synuclein 
PFFs (right-side) and monomers (left-side), with controls injected with only vehicles. Both bilateral striatal 
SUVR and right/left striatal uptake ratio are measured. 
Results: Compared to wild-type, longitudinal imaging of A30P homozygous mice did not reveal elevated 
SUVR in any brain ROIs until after 16-month-old. Between 16- and 20- months, most homozygous mice 
showed heterogeneous brain uptake with higher SUVR in midbrain/brainstem which increased 
aggressively in the following months, concomitant with deteriorating health of the mice. In the young PFF-
A30P mice, the PFF-injected (right) striatum, but not the monomer-injected (left) striatum showed 
significantly higher SUVR (average right/left ratio = 1.5) relative to control mice. 
Conclusions: [11C]MK-7337 PET can be used for imaging synucleinopathy in both A30P and PFF-A30P 
mouse models. The longitudinal changes of synucleinopathy in A30P were typically only detectable in 
mice aged >16 months. The PFF-induced synucleinopathy were detectable shortly after injections in 
younger mice, providing a more practical model for translational imaging.
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Aims: Parkinson’s disease(PD) is among the most common neurodegenerative diseases of the elderly. 
The etiology of PD is still unknown. Positron emission tomography(PET) is an up-to-date and promising 
method in diagnosing PD and other diseases. Our aim was to examine patients using PET for the 
analysis of development and degradation of dophaminergic neurons in PD and also examine their 
olfactory function. 
Methods: 18F-DOPA is the optimal radiopharmaceutical(RP) for studying the dopaminergic system. All 
patients initially underwent MRI of the brain to exclude structural changes and compare the MRI and PET 
images. Fifty minutes after the administration of 18F-DOPA, static 3D scanning was performed for 20 
minutes on a PET scanner. We analysed the max and mean(ave) values of activity, as well as ratio of the 
activity of the shell/visual cortex(SOR), caudate/visual cortex(COR), posterior shell/front shell(PAR) and 
in-shell activity to the activity in the caudate nucleus (SCR). An examination procedure of olfactory 
function was based on extended olfactory Sniffin' sticks test. 
Results: The level of RP uptake in the rear part of the shell is the most diagnostically significant indicator 
among all relative indices. SOR is the most diagnostically valuable indicator. It is associated with the most 
significant difference in RP accumulation in the shell and the visual cortex. The diagnostic value of SCR 
and COR is slightly lower because of the minor difference between the accumulation in the shell and 
them. Two separate clusters appear in constructing elastic maps using eight selected relative. We also 
got a three clusters of patients by olfactory test. 
Conclusions: Here we present the reference values of the indices for brain PET investigation. The 
informative indices are determined from the observed PET data. Also, high efficiency of PET for 
Parkinson’s disease was approved.
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Aims: The pathological spreading hypothesis of Parkinson’s disease (PD) has been modeled preclinically 
using a preformed fibril (PFF) seeding model. Detection of this synucleinopathy has previously only been 
possible via post-mortem histological or biochemical evaluations. A PET tracer for alpha synuclein would 
further validate that the pathology induced by the PFF seeding model is similar to the pathology present 
in patients and provide a clinically translatable biomarker of efficacy for therapeutic targets of 
synucleinopathy. 
Methods: Young A30P mice (9-10 weeks old) were injected unilaterally into the striatum with varying 
concentrations of PFF or monomeric synuclein. Animals were imaged with an [18F] labeled synuclein PET 
tracer 15-16 days following injection. SUVR changes were determined for the striatum using cerebellum 
as reference, and both bilateral striatal SUVR and right/left striatal uptake ratio were measured. 
Results: We observed a dose response related relationship in SUVR in the striatum of animals injected 
with PFF compared to monomer with higher SUVR for animals injected with higher concentrations of PFF. 
Further, we also observed elevated SUVR in the right (injected) striatum compared to the left (uninjected) 
striatum. The ratio of right/left SUVR was greater for higher concentrations of PFF compared to monomer. 
Conclusions: As the PFF seeding model is widely used in the field, this data validates that the 
synucleinopathy induced by PFF is relevant to human PD. This model can also help accelerate the 
evaluation of novel PET tracers, as PFF seeding induces pathology in young mice in as short as 2 weeks 
rather than relying on aged transgenic models. As a whole, this platform will be critical for the evaluation 
of preclinical to clinical translatable biomarkers of disease progression and therapeutic efficacy.
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Aims: We report a unusual case of SCA3 showing presynaptic DAT uptake loss without initial 
parkinsonism. 
Methods: A 29-year-old female presented with posture imbalance and gait disturbance. Her neurologic 
examination showed bidirectional gaze evoked nystagmus, dysarthria, ataxia, spasticity but no 
parkinsonism for 2years. Her family history was usual. 
Results: Brain MRI demonstrated ponto-cerebellar atrophy and 18F FP-CIT PET imaging demonstrated 
definite presynaptic dopamine transporter (DAT) uptake loss. Molecular analysis revealed an 
expanded SCA3 allele of 15/74 expansion. Figure 1. Brain MRI of the patient. T2-saggital (A) and T2-
FLAIR (B, C) images shows mild ponto-cerebellar atrophy (arrowheads). After 7 months, a follow-up brain 
MRI (D, E, F) also shows similar findings without significant change. Figure 2. FP-CIT PET of the patients. 
Diffuse uptake loss of presynaptic dopamine transporter (DAT) binding in Both putamen and caudate 
nucleus Figure 3. Cardiac 123I-MIBG of the patients. Cardiac meta-iodobenzylguanidine (MIBG) uptake 
is assessed using the heart-to-mediastinum (H/M) activity ratio. This image shows cardiac sympathetic 
denervation in Cardiac 123I-MIBG scan. (A) early anterior image of the patient (H/M ratio = 1.61). (B) 
early lateral anterior oblique image of the patient (H/M ratio = 1.86). (C) late anterior planar of the patient 
(H/M ratio = 1.66). (D) late lateral anterior oblique image of the patient (H/M ratio = 1.93) Table 1. , 
UPDRS(united PD rating scale) and SARA (Scale for the assessment and rating of ataxia) of the patients 
for 2 years 
Conclusions: In SCA 2 and 3, parkinsonism may rarely presenting as the disease progresses, early 
diagnosis by DAT scan, L-dopa therapy can improve the patient's QOL. 1. Ludger Scho¨ ls, et al. No 
parkinsonism in SCA2 and SCA3 despite severe neurodegeneration of the dopaminergic substantia 
nigra. BRAIN 2015:138;3316–26.
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Aims: F-18-DOPA is a PET agent for presynaptic dopaminergic assessment. PET can be analyzed 
qualitatively or semiquantitatively using standardized uptake ratio (SUR). SUR of F-18-DOPA PET 
showed to differentiate subjects with and without parkinsonian syndromes (PS), but 10-minutes post-
injection (tenPI) ratios have not been evaluated. We studied the accuracy of semiquantitative analysis of 
tenPI PET in predicting the visual interpretation of 90-minutes post-injection (ninetyPI) PET in subjects 
with suspected PS. 
Methods: PET was acquired at 2 time-points, 10 minutes and 90 minutes, post-injection of F-18-DOPA; 
image reconstruction using OSEM. SUVmax was recorded in each basal ganglia and in the occipital 
cortex, at both time-points. SUR was calculated as SUVmax of basal ganglia/SUVmax of the occipital 
cortex. The results of the visual analysis of ninetyPI PET, as reported by the nuclear medicine physician, 
were used for evaluating the accuracy of the semiquantitative analysis in predicting the visual 
interpretation. 
Results: Sixteen subjects include; nine male, 7 female; median age: 63±10 years. As per qualitative 
analysis, 6 exams were considered to show decreased uptake (DU) in the basal ganglia and 10 exams 
were interpreted as presenting normal uptake (NU). In tenPI PET, SUR was significantly different 
between subjects with DU and NU ((p = 0.016); 1.2 (1.1-1.3) and 1.4 (1.3-1.5), in DU and NU, 
respectively). In ninetyPI PET, SUR was not significantly different between subjects with DU and NU ((p = 
0.118); 3.1 (2.5-3.1) and 3.2 (2.9-3.3), in DU and NU, respectively). In tenPI PET, sensitivity, specificity, 
positive predictive value, and negative predictive value of SUR were 83.3%, 80%, 71.4% and 88.9%, 
respectively. 
Conclusions: For the diagnosis of PS, SUR in tenPI F-18-DOPA PET seems to predict the visual 
interpretation of ninetyPI F-18-DOPA PET with good accuracy.
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Aims: Interobserver variability affects the overall accuracy of imaging and less assertive interpretation 
generates diagnostic doubt, increases costs, delays treatment decisions, and causes anxiety to patients. 
We evaluated the interobserver variability of F-18-DOPA PET visual interpretation in subjects with 
suspected early-stage parkinsonian syndromes (EPS) and assessed how the assertiveness on imaging 
interpretation impacts interobserver variability. 
Methods: Were included F-18-DOPA PET of subjects with clinical suspicion of EPS. Five nuclear 
medicine physicians interpreted qualitatively the exams and categorized it in 4 categories of striatal 
uptake: “definitively normal uptake”, “probably normal uptake”, “probably decreased uptake” and 
“definitively decreased uptake”; this categorization was considered non-assertive. For assertiveness, 
interpretation was further catagorized into three types: assertive interpretation balanced for sensitivity and 
specificity (“definitively normal uptake” and “probably normal uptake” were categorized as “normal 
uptake”, and “definitively decreased uptake” and “probably decreased uptake” were categorized as 
“decreased uptake”); assertive interpretation favoring sensitivity (only “definitively normal uptake” were 
categorized as “normal uptake”); assertive interpretation favoring specificity (only “definitively decreased 
uptake” were categorized as “decreased uptake”). Interobserver reliability (IR) was analyzed regarding 
the non-assertive categorization and assertive categorizations. 
Results: Sixteen subjects included. Regarding the non-assertive categorization, the IR was very high 
(average measurements = 0.95 (95% CI 0.89-0.98), p<0.00001). Regarding the assertive categorizations, 
the IR was perfect when assertiveness pended for increased specificity, very high when assertiveness 
was balanced for sensitivity and specificity (average measurements = 0.93 (95% CI 0.86-0.97) 
p<0.00001), and regular when assertiveness pended for increased sensitivity (average measurements = 
0.72 (95% CI 0.44-0.89), p<0.00001). 
Conclusions: Interobserver variability in the visual interpretation of F-18-DOPA PET for evaluation of 
EPS is influenced by the type of assertiveness, with higher interobserver variability being associated with 
assertiveness pending for increased sensitivity.
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Aims: Amyloid fibril is an important pharmaceutical target for diagnostic and therapeutic treatment of 
neurodegenerative diseases. However, rational design of chemical compounds that interact with amyloid 
fibrils is unachievable due to the lack of mechanistic understanding of the ligand–fibril interaction. 
Methods: Here we used cryoelectron microscopy to survey the amyloid fibril-binding mechanism of a 
series of compounds including classic dyes, (pre)clinical imaging tracers and newly identified binders from 
high-throughput screening. 
Results: We obtained clear densities of several compounds in complex with an α-synuclein fibril. These 
structures unveil the basic mechanism of the ligand–fibril interaction, which exhibits remarkable difference 
from the canonical ligand–protein interaction. In addition, we discovered a druggable pocket that is also 
conserved in the ex vivo α-synuclein fibrils from multiple system atrophy. 
Conclusions: Collectively, these findings expand our knowledge of protein–ligand interaction in the 
amyloid fibril state, which will enable rational design of amyloid binders in a medicinally beneficial 
way. 
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Aims: Imaging biomarkers of cortical neurodegeneration bear great promise for improving diagnosis and 
prognosis of cognitive impairment in Parkinson’s disease (PD). We compared the accuracy of three 
commonly used neuroimaging modalities for detecting cortical changes associated with mild cognitive 
impairment (MCI) and dementia in PD. 
Methods: 42 cognitively normal PD patients (PD-CN), 23 with MCI (PD-MCI), and 31 with dementia 
(PDD) underwent structural MRI (sMRI), diffusion-weighted MRI (dMRI) and FDG-PET. Grey matter 
volumes (GMV, sMRI), mean free water fraction (FW, dMRI), and standardized uptake value ratios 
(SUVR, FDG-PET) were extracted for all brain regions included in the Harvard-Oxford neuroanatomical 
atlas. An exhaustive cross-validated feature selection process was used to identify the regions that are 
most predictive of cognitive status for each modality. Modality-specific diagnostic accuracies for 
distinguishing PD-MCI and PDD from PD-CN were assessed using bootstrapped receiver operating 
characteristics (ROC) analyses. 
Results: In PDD, sMRI revealed significant atrophy in medial temporal and posterior-parietal areas, while 
dMRI showed a brain-wide increase in FW (Figure 1). Only subtle effects were observed in PD-MCI for 
both modalities. FDG-PET revealed significant hypometabolism in posterior cortical regions in both PDD 
and PD-MCI (Figure 1). FDG-PET SUVR (area under the curve (AUC) =0.90±0.05) and dMRI FW 
(0.89±0.05) provided significantly higher diagnostic accuracies for distinguishing PDD vs PD-CN 
compared to sMRI GMV (0.77±0.08, p’s<0.001). Only FDG-PET provided notable diagnostic accuracy for 
detecting PD-MCI (0.80±0.08), which was significantly higher compared to both sMRI (0.61±0.12, 
p<0.001) and dMRI (0.68±0.09, p=0.028) (Figure 
2). 



 



 

 
Conclusions: FDG-PET hypometabolism was the most sensitive imaging biomarker for detecting cortical 
changes associated with cognitive impairment in PD, especially at early stages. In the absence of FDG-
PET, dMRI-measured FW represents a promising MRI-based alternative.
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Aims: Neuronal homeostasis heavily relies on the lysosomal pathway to remove protein aggregates and 
damaged organelles. Although altered lysosomal acidification and perturbed autophagy have been linked 
to both familial and sporadic Parkinson's disease (PD), these features are not currently utilized in 
diagnostic approaches. Esya's objective is to develop a multiparametric biomarker platform that integrates 
lysosomal and autophagic function along with transcriptomic changes at the cellular level, ultimately 
leading to more accurate diagnosis, disease subtyping, and treatment. 
Methods: Lysosomal, autophagic and transcriptomic data were acquired from peripheral cell samples 
across multiple cohorts including healthy and genetic or sporadic PD samples. We 
assessed: a) lysosomal dysfunction using our patented two-ion mapping probes that ratiometrically 
measure H+ and Ca2+ concentrations with single lysosome resolution; b) autophagic alterations by 
transduction with tandem LC3-autophagy sensors, and c) transcriptomic changes through an RNA panel, 
identified through RNA-seq. 
Results: Lysosomal Ca2+ and pH are affected in PD patients carrying an LRRK2 mutation, and 
Ca2+ levels are altered in sporadic PD. Defects in the autophagic pathway are identified in PD patients 
carrying GBA, LRRK2, or Vps35 mutations and sporadic PD, with autophagic dysfunction strongly 
correlated with lysosomal ionic status. Lastly, we identified differentially expressed gene clusters in PD 
patients compared to healthy controls, most of which are involved in organellar functions. Finally, 
integration of these features through principal component analysis allowed us to separate PD from 
healthy individuals and stratify PD into two distinct 
populations. 



 

 
Conclusions: We identified disease subclass-specific transcriptomic changes that may be linked to 
underlying lysosomal and autophagic dysfunction. Moreover, our multiparametric approach accurately 
distinguishes PD from healthy individuals, and sub-classes PD into distinct populations. This innovative 
biomarker platform paves the way for improved PD diagnosis and personalized medicine.
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Aims: Defects in mitophagy, the process for recycling damaged mitochondria, are a major pathological 
driver of Parkinson’s disease (PD) and other neurodegenerative disorders. The protein Miro1 must be 
released from mitochondria for normal mitophagy to proceed. Interestingly, Miro1 retention was 
discovered in post-mortem PD brain tissues and PD patient iPSC dopaminergic neurons. Additionally, 
Miro1 retention was observed in PD patient fibroblasts, serving as a novel peripheral biomarker to 
distinguish healthy from PD subjects. This study has two objectives: 1. Determine whether the Miro1 
biomarker is detectable in more clinically tractable peripheral blood mononuclear cells (PBMCs) from PD 
subjects. 2. Evaluate the efficacy of Acurex's therapeutic compound CU-00048 to trigger Miro1 release 
from damaged mitochondria in PBMCs from PD subjects. 
Methods: Establish a robust ex vivo mitophagy assay to quantify Miro1 protein levels in PBMCs obtained 
from PD patients and age- / sex-matched healthy controls. 
Results: The Miro1 biomarker was observed in PBMCs collected from both sporadic and genetically 
defined (G2019S LRRK2) PD subjects. Treatment with Acurex's best-in-class CaV3 calcium channel 
antagonist, CU-00048, effectively rescued Miro1 levels in both PD subgroups. 
Conclusions: Preliminary findings suggest that the PBMC Miro1 assay is a high-fidelity clinical 
biomarker, enabling the rapid identification and segmentation of PD subjects. Miro1 rescue by CU-00048 
could identify potential clinical responders and determine their optimal drug dosage, thereby significantly 
reducing risk in early clinical trials. Through larger longitudinal studies, the Miro1 biomarker will improve 
our understanding of disease progression in pre-symptomatic PD subjects, enabling targeted treatment at 
the earliest disease stages. The innovative PBMC Miro1 biomarker test is poised to advance a new era of 
precision medicine, significantly boosting the likelihood of therapeutic efficacy and improving the quality of 
life for PD patients.
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Aims: Parkinson’s disease (PD) is the most common neurodegenerative disorder characterized by motor 
symptoms. The deposition of fibrillary aggregated alpha-synuclein (aSyn) in Lewy bodies (LB) and Lewy 
neurites (LN) is considered a main neurotoxic event in the brain of patients affected by PD. Of note, 
several lines of evidence support that mature aSyn aggregates contain elevated levels of Ser129-
phosphorylated aSyn (pSer129-aSyn), supporting that this post-translationally modified form of the 
protein may serve as a biormarker for PD. Recent studies showed that pSer129-aSyn is increased in the 
serum/plasma of PD patients and suggested that pSer129-aSyn levels correlate with motor severity and 
progression in patients with PD. Here, we aimed at evaluating the relative amount of pSer129-aSyn in the 
plasma of PD, dementia with LB (DLB) patients and age-matched healthy controls (HC). 
Methods: We developed a novel enzyme-linked immunosorbent assay (ELISA) to evaluate the relative 
amount of pSer-aSyn in plasma, coupled with a standard ELISA protocol for the detection of total aSyn 
(taSyn). 
Results: We found that the ratio p-Ser129-aSyn/taSyn was significantly higher in PD patients when 
compared with DLB and age-matched HC. While both PD and DLB patients exhibited lower levels of 
taSyn, only PD patients showed a significant increase of pSer129-aSyn when compared to HC. Notably, 
taSyn and pSer129-aSyn levels were found to correlate with UPDRS III scores only in the PD group, 
while no significant correlation was found in the DLB group. 
Conclusions: Taken together, these results support that plasma p-Ser129-aSyn/taSyn ratio may enable 
to discriminate patients affected by PD and DLB and that combined plasma taSyn and pSer129-aSyn 
levels may serve as biomarkers of PD severity.
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Aims: Cerebrospinal fluid (CSF) concentrations of homovanillic acid (HVA) and 5-hydroxyindole acetic 
acid (5-HIAA), the dopamine and serotonin metabolites, had been shown to decrease in Parkinson’s 
disease (PD). The aim of this study was to evaluate the relationships between these CSF biomarkers and 
imaging biomarkers, striatal dopamine transporter (DAT) SPECT using 123I-ioflupane and cardiac 
scintigraphy using 123I-MIBG (MIBG), in PD patients. 
Methods: We retrospectively reviewed 58 patients with drug-naïve PD receiving DAT SPECT, MIBG, and 
lumbar puncture from September 2021 to August 2023. The Z-score of the bilateral averaged striatal DAT 
standard binding ratio (averaged-SBR Z-score) was measured with DAT SPECT, and MIBG was judged 
as positive or negative results by expert readings. 
Results: Mean age was 75.5 ± 8.7 years old. Thirty-one were male and 27 were female. Thirty-four were 
MIBG-positive and 24 were MIBG-negative. Averaged-SBR Z-score was -3.41±1.01. HVA was 25.2±12.5 
ng/ml and 5-HIAA was 14.2±5.3 ng/ml. Significant difference was observed in 5-HIAA (t=3.80, p<0.001) 
between MIBG-positive and MIBG-negative groups. Logistic regression analysis with MIBG-negative or 
MIBG-positive as the dependent variable and age, sex, HVA and 5-HIAA as independent variables 
showed no significant difference in age, sex and HVA, but a significant difference in 5-HIAA (odds 
ratio=0.747, p=0.005). Averaged-SBR Z-score correlated with HVA (r=0.484, p<0.001) and 5-HIAA 
(r=0.365, p=0.005). Multiple regression analysis with averaged-SBR Z-score as the dependent variable 
and age, sex, HVA and 5-HIAA as independent variables showed no correlation in age, sex and 5-HIAA, 
but a correlation in HVA (t=3.539, p<0.001). 
Conclusions: Our study showed that striatal DAT binding associated with HVA and cardiac MIBG 
associated with 5-HIAA. These results suggest some pathophysiological links between serotonin 
concentration in the central nervous system and degeneration of the cardiac sympathetic systems.
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Aims: Heterozygous loss-of-function mutations in the gene GBA1, which encodes for glucocerebrosidase 
(GCase), are a major risk factor for the development of Parkinson’s disease (PD). Vanqua Bio has 
developed novel, small-molecule allosteric activators that significantly increase GCase activity. Current 
methods to assess GCase activity fail to evaluate GCase activity within the lysosomal environment, where 
an allosteric activator functions. We aimed to develop and test a novel assay to assess lysosomal GCase 
activity in fresh blood samples, in order to measure target engagement by the Vanqua GCase activator, 
VQ-101, in Phase 1 clinical studies. 
Methods: An assay to assess lysosomal GCase activity was developed and transferred to two 
independent labs. Intra-day, before and after food, and inter-day assessment of GCase activity was 
measured to determine natural fluctuations in GCase activity and to understand potential food effects in a 
Phase 0 study of healthy volunteers (HV) and GBA-PD patients. Activation of GCase by VQ-101 in 
peripheral blood from HV, iPD, and GBA-PD subjects was assessed by spiking VQ-101 into blood 
samples and assessing GCase activity. Finally, non-human primates (NHPs) were dosed with VQ-101 
and GCase activity was assessed longitudinally. 
Results: The GCase activity assay was successfully transferred to independent labs with consistent 
measurements obtained across both sites. Minimal intra- and inter-day fluctuations in GCase activity was 
observed with no evidence of a food effect. Concentration-dependent activation of GCase was observed 
after spike of VQ-101 into fresh blood samples from HV, iPD, and GBA-PD subjects. Lastly, NHPs dosed 
with VQ-101 demonstrated robust activation of GCase over 24 hours. 
Conclusions: We have developed a robust assay to measure live-cell GCase activity in humans that will 
enable assessment of target engagement by GCase activators in early clinical development.
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Aims: The detection of alpha-synuclein phosphorylated at serine129 (pS129Syn) in human biofluids 
remains challenging considering its low abundance and the complexity of alpha-synuclein diversity in the 
pathology of synucleinopathies. However, the potential of pS129Syn as a biomarker of synucleinopathy is 
established in tissues. Our work describes a novel Simoa Homebrew immunoassay for detection of 
pS129Syn in human cerebrospinal fluid (CSF) using a monoclonal antibody (mAb) pair with documented 
specificity. 
Methods: Specificity of the pS129Syn mAb (code#RD-091) and pan alpha-synuclein mAb (code#RD-
006) was assessed by mapping the epitopes using (phosphorylated) synthetic peptides. For the novel 
assay, a number of analytical performance parameters were evaluated, i.e.: measuring range, precision, 
LLOQ and specificity, using commercially sourced non-clinical CSF. 
Results: The pS129syn antibody was mapped in the region aa128-138 (not containing tyrosine125), 
suggesting a different (phospho-)specificity when compared to reference mAb MJF-R13 that maps in the 
aa125-131 region. Pan alpha-synuclein mAb RD-006 has an epitope in the aa 99-110 region. The Simoa 
Homebrew assay displayed an average intra- and inter-assay variability of 1.3%CV and 12.9%CV, 
respectively, for a 3-member CSF QC-panel. For all samples measured (CSF: n=21; plasma: n=19), the 
pS129syn concentrations were within the measuring range of the assay (0.25 to 25 pg/mL). The assay 
was specific for pS129Syn up to 10.000 pg/mL of spiked recombinant alpha-synuclein in remnant CSF. 
Conclusions: A prototype Simoa Homebrew pS129Syn assay was established, based on an antibody 
pair characterized for pS129Syn specificity. Our results suggest that this novel pS129Syn prototype 
assay may detect pathological pS129Syn species. Further clinical exploration of this assay is warranted, 
e.g., by testing a cohort of paired CSF-plasma samples characterized by an alpha-synuclein seed 
amplification assay.
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Aims: Our aim was to investigate plasma neurofilament light chain (NfL) level variations in patients with 
Dementia with Lewy Bodies (DLB) and their correlation with manifested symptoms. 
Methods: We assessed NfL levels in plasma samples from patients at prodromal (pDLB) and dementia 
(dDLB) stages of DLB, along with healthy controls (HC) assessed between 2017 and 2022 at the Sant 
Pau Memory Unit in Barcelona. Considering the association between NfL concentrations and age in HC, 
we adjusted NfL by age in DLB patients. We compared concentrations between groups and evaluated 
their association with the presence of Alzheimer's co-pathology (identified via cerebrospinal fluid 
biomarkers), core clinical symptoms (cognitive fluctuations, hallucinations, REM sleep behaviour disorder, 
parkinsonism), and disease severity. 
Results: We included 312 participants, comprising 56 with pDLB, 70 with dDLB, and 186 HC. The mean 
age in our cohort was 63.7±13.6 years, 57.7% female. NfL concentrations were higher in DLB patients 
(+0.41SD, p=0.002) compared to HC (+0.36SD in pDLB and +0.44SD in dDLB). Having co-existing 
Alzheimer's pathology had no significant effect on NfL concentration. Likewise, we found no differences 
based on core symptom presence (neither number nor duration). dDLB patients in the highest quartile of 
NfL concentrations exhibited poorer cognitive performance on the MMSE, compared to those in the 
lowest quartile (x̄25.7±2.8 Vs x̄21.3±5.7; 
p=0.013). 



 

 



 

 
Conclusions: Our results suggest that plasma NfL concentrations increase in DLB patients as early as in 
prodromal disease stages and may be linked to cognitive performance in dementia stages.
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Aims: Amyloid-β (Aβ) is a major neuropathological hallmark in Alzheimer’s disease (AD) and commonly 
co-exist in Lewy body disease (LBD). Aβ may play an important role in developing neuropsychological 
symptoms such as a cognitive decline in patients with LBD. As a non-invasive technique, the 
development of a reliable plasma biomarker detecting Aβ allows us to predict the brain Aβ burden in 
patients with AD. However, it is not well evaluated whether the plasma Aβ biomarker is associated with 
neuropsychological symptoms of LBD. The purpose of our study was to investigate the relationship 
between plasma Aβ biomarker and neuropsychological symptoms in patients with Parkinson’s disease 
(PD). 
Methods: Plasma Aβ biomarker composite score, calculated from plasma Aβ precursor protein (APP)669-

711/ Aβ1-42 and Aβ1-40/ Aβ1-42, originally reported by Nakamura et al. in 2018, were measured in 32 patients 
with PD. A retrospective review of medical records was performed to identify the comorbidity of the major 
neuropsychological symptoms in PD, including cognitive decline, delusion, and hallucination, of these 
patients in the clinical course. We conducted a Chi-squared test to evaluate the association between the 
plasma Aβ biomarker and neuropsychological symptoms. 
Results: Among 32 patients with PD, 10 patients showed the abnormal plasma Aβ biomarker composite 
score. Chi-squared test with Yates’ continuity correction revealed that abnormal composite plasma Aβ 
biomarker score was significantly associated with the development of both dementia (χ2(1)=7.13, 
p=0.0076) and hallucinations (χ2(1)=3.85, p=0.0498) in the clinical course, but delusion was not 
(χ2(1)=0.0831, p=0.773). 
Conclusions: In our cohort, abnormal plasma Aβ biomarker composite score predicts the development 
of cognitive decline and hallucination in patients with PD. Further validation studies are required to 
confirm these findings.
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Aims: Heterozygous glucocerebrosidase 1 (GBA1) pathogenic variants are the most common genetic 
risk factor for Parkinson's disease (PD). The aim of this study was to assess whether glucocerebrosidase 
(GCase) enzyme activity and glucosylsphingosine (GlcSph) levels (enzyme substrate) differs between 
GBA-PD and idiopathic PD patients compared to healthy volunteers (Toetsing Online number: 
NL79102.100.21). 
Methods: GCase activity in dried blood spots (DBS) and GlcSph levels in plasma were analyzed from 
healthy volunteers (n=8), idiopathic PD patients (n=8) and GBA-PD patients (n=8). 
Results: No statistically significant intra- and inter-day variability in GCase activity in DBS was observed. 
GCase activity in DBS was statistically significantly lower in GBA-PD compared with idiopathic PD 
patients and healthy volunteers [-2.30 (0.67) and -2.70 (0.67) µmol/L mean (SE) difference, p=0.003 and 
0.001 respectively], whilst plasma GlcSph levels were statistically higher in GBA-PD patients compared 
with idiopathic PD patients and healthy volunteers [0.45 (0.15) and 0.54 (0.15) pmol/mL mean (SE) 
difference, p=0.007 and 0.002 respectively]. No statistically significant differences for GCase activity and 
plasma GlcSph levels between idiopathic PD patients and healthy volunteers were detected. 
Conclusions: Heterozygous GBA1 mutations had a relevant functional impact on GCase activity in DBS 
and on GlcSph in plasma. Further studies are being conducted to refine their use as biomarkers in clinical 
trials targeting GBA-PD.
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Aims: Different studies concerning untargeted proteomics analysis of CSF samples of patients with PD 
can be found in the literature, yielding different regulated protein candidates. But only few of the reported 
proteins could be reproduced in other proteomics studies. This might be due to multiple factors 
(demographical, analytical and statistical differences). Concerning non-CNS specific proteins, 
simultaneous quantification of paired serum and CSF samples could give further information on the 
variance of CSF levels dependent on correlating serum levels / correlating individual blood brain barrier 
dysfunction, but this was not considered in the majority of studies. Therefore, we plan to analyze a 
selection of promising non-CNS specific protein candidates using paired serum and CSF samples of 
patients with PD, controls and atypical conditions for comparison. 
Methods: Paired samples of 23 PD patients, 23 control patients and 15 atypical Parkinsonian patients 
(PSP, CBD) will be analyzed concerning the levels of Apolipoprotein A1, Gelsolin, Human Zinc Alpha 2 
Glycoprotein and Pigment Epithelium Derived Factor (PEDF) levels, applying commercially available 
ELISA systems. Additionally, the CSF/serum albumin ratio (QAlb) as a marker for blood brain dysfunction 
is calculated. 
Results: For Apolipoprotein A1, no group difference (p > 0.05) but a highly significant correlation (p < 
0.0001) between CSF levels and the corresponding QAlb values could be detected. Analysis of further 
candidates is in progress and results will be demonstrated at the AD/PD congress. 
Conclusions: The individual blood brain barrier dysfunction - as reflected by QAlb - is an important factor 
concerning the interpretation of CSF levels of non-CNS specific biomarker candidates and could explain 
some part of the variance of the results of proteomics studies as reported in the literature.
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Aims: Background: Parkinson's disease (PD) is a neurodegenerative disease that affects millions of 
people worldwide. The diagnosis of PD can be challenging due to the lack of specific biomarkers and the 
reliance on clinical symptoms and medical history. 
Methods: This study sheds light on the past, present, and future of biomarkers in PD research. 
Results: In the past, researchers have identified several potential biomarkers, including dopamine 
transporter imaging, CSF biomarkers, and genetic markers. However, these biomarkers lacked the 
sensitivity and specificity required for accurate diagnosis and monitoring of PD. Currently, significant 
progress has been made in the field of PD biomarkers, and biomarkers such as alpha-synuclein have 
shown promise as potential diagnostic and prognostic markers. Imaging techniques, such as PET scans, 
utilizing ligands that bind to alpha-synuclein aggregates may be useful in diagnosis. CSF biomarkers, 
including alpha-synuclein, tau, and DJ-1, have shown some potential in detecting PD pathology. 
However, further validation and standardization are required for their use in clinical practice. 
Conclusions: Recent advancements in genomics, proteomics technologies and bioinformatics, may lead 
to the identification of genetic markers that can predict an individual's risk of developing PD or their 
disease progression. While the field of PD biomarkers has made significant progress, several challenges 
need to be addressed. The role of biomarkers in PD diagnosis, risk, and progression has been discussed. 
The future of PD biomarkers holds great potential, with the development of novel imaging techniques, 
genetic, and protein biomarkers.
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Aims: Parkinson’s disease (PD) is characterized by prodromal gastrointestinal (GI) inflammatory 
symptoms. Acumulating evidence points to a gut-to-brain spread of PD associated mediators. Analyzing 
patient stool offers a unique, non-invasive approach to uncover GI-tract changes. This study delved into 
whether gut content affects the brain through investigating the response of astrocytes to PD stool 
extracts. Moreover, we explored alterations in PD stool samples by focusing on i) the quantity of 
eukaryotic and prokaryotic cells, ii) calprotectin levels as a GI inflammation marker, iii) protein acetylation 
(PA) linked to gut inflammation, and iv) microbiota composition. 
Methods: To assess astrocytic responses, primary mouse astrocytes were exposed to stool extracts, and 
glutamate transporter 1 (GLT1) expression was assessed via RT-PCR. Cell composition in the stool was 
analyzed by estimating prokaryotic and eukaryotic cells using PCR for 16S and 18S rRNA genes, 
respectively. Calprotectin and PA levels were measured through immunoblotting. Microbiome analysis 
was performed using 16S rRNA sequencing. 
Results: Astrocytes exposed to PD stool extracts exhibited significantly reduced GLT1 expression 
compared to controls. PD stool samples showed an increase of prokaryotic cells and a significant 
decrease in eukaryotic cells. Elevated calprotectin levels and reduced PA levels were observed in PD 
stool. Altered microbiota in PD stool were observed, with Faecalibacterium consistently decreased. 
Conclusions: Our findings suggest that PD stool contains mediators affecting astrocytes differently 
compared to control stool extracts. We also observed significant changes in stool cell composition, 
protein patterns, and microbiota in PD-derived stool. While stool composition may not fully reflect GI 
alterations, our data supports the potential of stool analysis as a surrogate and stratification method for 
PD patients.
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Aims: 1) To evaluate the diagnostic performance of a seed amplification assay for misfolded alpha-
synuclein (αSyn SAA) in antemortem CSF of patients with a neuropathological diagnosis. 2) To study the 
relationship between SAA kinetic parameters, the number of αSyn brain seeds and the LBD burden 
assessed by immunohistochemistry. 
Methods: We tested 269 antemortem CSF samples and 138 serially diluted brain homogenates from 
patients with LBD in different stages by the αSyn Real-Time Quaking-Induced Conversion (RT-QuIC) 
SAA. Moreover, we looked for LB pathology by αSyn immunohistochemistry in a consecutive series of 
604 Creutzfedt-Jakob disease (CJD)-affected brains. 
Results: CSF αSyn RT-QuIC showed 100% sensitivity in detecting LBD in limbic and neocortical stages. 
The assay sensitivity was significantly lower in early stages (37.5% in Braak 1 and 2, 73.3% in Braak 3) or 
focal pathology (50% in amygdala-predominant). The number of CSF αSyn RT-QuIC positive 
quadruplicate fluorescence curves significantly correlated with the LBD stage. Brain αSyn RT-QuIC 
showed higher sensitivity than immunohistochemistry for detecting misfolded αSyn. In the latter, the 
kinetic parameter lag phase (time to threshold) strongly correlated with the αSyn seed concentration. 
Finally, incidental LBD prevalence was 8% in the CJD cohort. 
Conclusions: The present results indicate that (a) CSF αSyn RT-QuIC has high specificity and enough 
sensitivity to detect all patients with LB pathology at Braak stages >3 and most of those at stage 3; (b) 
Brain deposition of misfolded αSyn precedes the formation of LB and Lewy neurites; (c) αSyn RT-QuIC 
provides "quantitative" information regarding the LB pathology burden, with the lag phase and the number 
of positive replicates being the most promising variables to be used in the clinical setting.
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Aims: Misfolded alpha-Synuclein aggregates underlie the pathology of Parkinson's Disease (PD), 
dementia with Lewy bodies (DLB), and multiple system atrophy (MSA), collectively known as alpha-
synucleinopathies. These diseases exhibit distinct misfolded alpha-synuclein strains, with MSA 
characterized by two unique MSA-fold strains and PD/DLB sharing a Lewy-fold strain. Current alpha-
synuclein seed amplification assays (SAAs) lack the necessary specificity to differentiate between these 
strains, posing a challenge for clinical diagnosis. This study aimed to develop a refined SAA with 
enhanced strain specificity for precise detection of Lewy-fold alpha-synucleinopathies. 
Methods: We designed and implemented an improved SAA and optimized the expression and 
purification of alpha-Synuclein. 180 cerebrospinal fluid samples of patients with a broad spectrum of 
clinically diagnosed neurodegenerative diseases from the LMU Munich Department of Neurology were 
analysed in a blinded fashion, including alpha-Synucleinopathies (MSA, PD, DLB), mixed 3-repeat/4-
repeat Tauopathies (Alzheimer disease), 4-repeat Tauopathies (progressive supranuclear palsy), 
frontotemporal dementia and healthy controls. To further validate strain specificity, brain homogenates 
from 30 neuropathologically diagnosed cases with Lewy body disease, multiple system atrophy, and 
progressive supranuclear palsy were employed. 
Results: Blinded analysis yielded a high sensitivity and specificity for neuropathologically diagnosed 
Lewy-fold alpha-Synucleinopathies identifying clinically diagnosed PD and DLB samples correctly but not 
cases with clinically diagnosed MSA, progressive supranuclear palsy, and frontotemporal dementia. 
Consistent with previous research, a part of Alzheimer's disease cases showed a copathology. 
Conclusions: Our refined SAA is characterized by a unique Lewy-fold specificity. It may assist with 
the ante mortem clinical-biological diagnosis of the Lewy-fold alpha-synucleinopathies PD and DLB and 
the differential diagnosis from multiple system atrophy as well as other parkinsonian syndromes, such as 
progressive supranuclear palsy.
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Aims: Objectives: The Parkinson Associated Risk syndrome (PARS) study is designed to identify a 
Parkinson disease (PD) biomarker/clinical marker derived cohort enriched to develop typical symptoms of 
PD. Background: PARS participants were enrolled from the community using a sequential clinical 
marker/biomarker strategy testing olfactory function remotely followed by dopamine transporter (DAT) 
imaging. About 4800 individuals returned a University of Pennsylvania Smell Identification test (UPSIT), 
and 203 hyposmic (<15% UPSIT by age and sex) and 100 normosmic participants were evaluated with 
extensive clinical evaluation and DAT imaging. Individuals with hyposmia were enriched for DAT deficit 
and were likely to develop symptoms of PD within four years. 
Methods: Methods: PARS participants in clinic were followed longitudinally for up to six years with DAT 
imaging every two years. 99 of the 303 participants (27 normosmic, 72 hyposmic) underwent lumbar 
puncture during the 6-year follow-up. CSF were blindly analyzed using Amprion’s α-synuclein seed 
amplification assay (αS-SAA). 
Results: Results: Among the hyposmic participants 34/72 (47.2%) are αS-SAA positive, 36/72 (50%) are 
αS-SAA negative and 2 are inconclusive. Among normosmic participants 1/25 (4%) are αS-SAA positive. 
The majority of both α-syn SAA positive (74%) and α-syn SAA negative (92%) hyposmics had no DAT 
deficit at the baseline visit. During the study, there was a strong trend for α-syn SAA positive hyposmics 
to be more likely have a DAT deficit compared to α-syn SAA negative hyposmics (12/34 (35%) vs. 4/36 
(11%). Among DAT deficit hyposmic SAA positive 8/11 participants developed PD symptoms compared 
to 0/3 DAT deficit hyposmic SAA negative. 
Conclusions: Conclusion: Hyposmics in the PARS cohort demonstrate widespread synuclein pathology 
that precedes DAT deficit. These data may enable therapeutic PD studies to prevent the onset of clinical 
PD syndromes.
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Aims: Parkinson's disease (PD) is a neurodegenerative disorder characterized by the loss of 
dopaminergic neurons of substantia nigra pars compacta due to the formation of alpha-synuclein 
aggregates. Currently, only symptomatic therapies are available, and long-term treatments are associated 
with adverse effects. It is demonstrated that circulating lipids may mirror the alteration of cellular 
pathways. In this study, we explored whether long-term treatment of PD patients induced altered lipid 
metabolism. 
Methods: Untargeted lipidomics strategy using ultra performance liquid chromatography was performed 
to obtain lipidomic signature. We also used multiplex ELISA assay to measure circulating biomarkers 
such as leptin, ghrelin, FABP3, FABP7, TNF-alpha, Gro-alpha, BDNF and GFAP. The study cohort 
included three groups of PD patients: the first treated with standard L-Dopa-based therapy, the second 
with deep brain stimulation (DBS) and L-Dopa-based maintenance therapy, and the last of untreated 
patients in the early stage of PD. A group of matched controls was also investigated. 
Results: We found an extensive dysregulation of lipid profile in PD patients compared to controls. 
Specifically, we found elevated triglycerides (TG) levels in all PD patients, increased phosphatidylcholine 
(PC-O) only in untreated patients and lower levels of sphingomyelin (SM) in two treated groups compared 
to healthy subjects. Interestingly, we also observed a downregulation of Ether-linked Lyso-phosphatidyl-
ethanolamine (LPE-O) and fatty acid (FA) in DBS compared to L-Dopa-treated patients. Furthermore, 
untreated patients showed a decreased level of FABP3 and FABP7 markers of lipid mobilization and 
catabolism, while only DBS patients showed an increase in TNF-α, marker of neuroinflammation. 
Conclusions: These data, although preliminary, may be encouraging to extent this analysis to a larger 
cohort of patients to discover new biomarkers for therapeutic drug monitoring and identify novel targets 
that will improve long-term treatments for PD.
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Aims: The role of neurofilament light chain (NFL) as a potential biomarker for Parkinson's disease (PD) 
severity and progression has yielded varying findings. This study seeks to examine serum NFL levels at 
the time of PD diagnosis and their correlation with disease progression during the first ten years of 
disease. 
Methods: Serum NFL was measured in up to 172 PD patients and 194 healthy controls from the 
Norwegian ParkWest cohort at baseline, three years, and five years. Linear mixed-effects regression 
analysis was employed to assess changes in NFL levels from baseline to year 5 and the association 
between NFL and repeated measures of MMSE and UDPRS part III scores up to 9.6 years. 
Results: PD patients exhibited higher serum NFL levels compared to controls at all time points, and NFL 
increased more rapidly over five years than in the control group. Elevated baseline NFL in PD correlated 
with accelerated cognitive and motor decline. Moreover, higher rates of change in serum NFL were linked 
to faster disease progression. 
Conclusions: This study underscores the association of serum NFL with PD and the severity and change 
of cognitive and motor impairment. The findings suggest that serum NFL holds promise as a biomarker to 
predict and track disease progression in PD, warranting inclusion in future biomarker panels for the 
disease.



 
Shift 2 - 0585 

LONG-TERM DEMENTIA PREVALENCE IN PARKINSON’S DISEASE: GLASS HALF-FULL? 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.H. IMAGING, 
BIOMARKERS, DIAGNOSTICS: COGNITIVE, PSYCHOMETRIC, BEHAVIORAL AND MOTOR TESTS 

Julia Gallagher1, Janel Fedler2, Caroline Gochanour3, Roseanne Dobkin4, Dag Aarsland5, Roy 
Alcalay6,7, Matthew Barrett8, Chelsea Caspell-Garcia2, Ryan Cho2, Lana Chahine9, Alice Chen-
Plotkin1, Christopher Coffey2, Nabila Dahodwala1, Jamie Eberling10, Alberto Espay11, James 
Leverenz12, Irene Litvan13, Eugenia Mamikonyan14, James Morley15, Irene Richard16, Liana 
Rosenthal17, Andrew Siderowf1, Tanya Simuni18, Michele York19, Allison Willis1, Sharon Xie20, Daniel 
Weintraub14 
1University of Pennsylvania, Neurology, Philadelphia, United States of America, 2University of Iowa, 
Clinical Trials Statisitcal & Data Management Center,, Iowa City, United States of America, 3The 
University of Iowa, Neurology, iowa City, United States of America, 4Rutgers University, Psychiatry, New 
Brunswick, United States of America, 5Institute of Psychology, Psychiatry & Neuroscience (IoPPN), King's 
College London, Department Of Old Age Psychiatry, London, United Kingdom, 6Laboratory of biomarkers 
and genomic of neurodegeneration,, Tel-aviv Medical Center, Tel Aviv, Israel, 7Columbia University, 
Department Of Neurology, New York, United States of America, 8Virginia Commonwealth University, 
Neurology, Richmond, United States of America, 9University Pittsburgh, Neurology, Pittsburgh, United 
States of America, 10Michael J Fox Foundation, Research Resources, New York, United States of 
America, 11University of Cincinnati, Neurology, Cincinnati, United States of America, 12Cleveland Clinic, 
Neurology, Cleveland, United States of America, 13University of California San Diego, Neurology, San 
Diego, United States of America, 14University of Pennsylvania, Psychiatry, Philadelphia, United States of 
America, 15Philadelphia Veteran's Affairs, Parkinson's Disease Research, Education And Clinical Center, 
Philadelphia, United States of America, 16University of Rochester, Neurology, Rochester, United States of 
America, 17Johns Hopkins University, Neurology, Baltimore, United States of America, 18Northwestern 
University, Neurology, Chicago, United States of America, 19Baylor College of Medicine, Section Of 
Neurology, Houston, United States of America, 20University of Pennsylvania, Biostatistics And 
Epidemiology, Philadelphia, United States of America 

Aims: To determine long-term, cumulative dementia prevalence rates in PD using data from two large, 
ongoing, prospective observational studies. 
Methods: The Parkinson’s Progression Markers Initiative (PPMI) and a longstanding PD research clinical 
core at the University of Pennsylvania (Penn) were observed. PPMI enrolls de novo, untreated PD 
participants at baseline, and Penn enrolls a convenience cohort from a large clinical center. For PPMI a 
cognitive battery and MDS-UPDRS Part I are administered annually, and the site investigator assigns a 
cognitive diagnosis annually. At Penn a comprehensive cognitive battery is administered either annually 
or biennially, and a cognitive diagnosis is made by consensus. Kaplan-Meier (KM) survival curves were fit 
for time from PD diagnosis to stable dementia diagnosis for each cohort, using assigned cognitive 
diagnosis of dementia as the primary endpoint, and MoCA score <21 and MDS-UPDRS Part I cognition 
score ≥3 as secondary endpoints (for PPMI). Cumulative dementia prevalence by PD disease duration 
was tabulated for each study and endpoint. 
Results: For the PPMI cohort, 417 PD participants were seen at baseline; estimated cumulative 
probability of dementia at year 10 disease duration were: 7% (site investigator diagnosis), 9% (MoCA) or 
7.4% (MDS-UPDRS Part I cognition). For the Penn cohort, 389 PD participants were followed over time, 
with 184 participants (47% of cohort) eventually diagnosed with dementia. The KM curve for the Penn 
cohort had median time to dementia diagnosis =15 years (95% CI: 13-15) disease duration; the estimated 
cumulative probability of dementia was 27% at year 10, 50% at year 15, and 74% at year 20. 
Conclusions: Results from two large, prospective studies suggest that dementia in Parkinson disease 
occurs less frequently, or later in the disease course, than often-cited previous research studies have 
reported.
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Aims: Gait alterations are prominent features of Parkinson’s disease (PD), whereas their onset and 
progression is still theme of debate. Idiopathic REM sleep behavioral Disorder (iRBD) is the condition with 
the highest risk of conversion into PD and other alpha-synucleinopathies, and might present with subtle 
gait alterations. Aim of the study was to analyze gait temporal and spatial parameters in PD spectrum 
from the prodromal to the overt phase and to compare these to treated PD and healthy controls. 
Methods: The prospective multicenter study included consecutively individuals with PSG-confirmed iRBD 
without parkinsonism, drug-naïve PD patients (nPD), early-stage treated PD (tPD) patients and healthy 
controls (HC). Each individual underwent assessment of motor and non-motor symptoms and cognitive 
status. All individuals underwent supervised gait assessment using mobile health technology (MHT) at 
normal, fast pace and during dual-task performances. 
Results: The study included 208 subjects, namely 23 iRBDs, 60 nPD, 60 tPD and 65 HC. In normal gait, 
nPD and iRBD, but not tPD showed increased step time compared to HC. In gait at fast speed, nPD and 
tPD, but not iRBD exhibited increased step time compared to HC. In dual task gait, iRBD, nPD and tPD 
showed increased step time in comparison to HC. In all gait tasks, both nPD and tPD, but not iRBDs 
exhibited shorter step length compared to HC. 
Conclusions: This study showed that gait temporal parameters are more sensitive to change especially 
in dual-task conditions in prodromal phases of the disease. Conversely, step length is a good parameter 
in detecting the overt phase. The findings also suggest an impact of treatment on parameters in normal 
gait with less impact on fast and dual task gait. Further studies are warranted to confirm these findings.



 
Shift 2 - 0587 

REDUCED VARIABILITY IN CARDIAC R-R INTERVAL AS A PREDICTOR OF PARKINSON’S 
DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Laura Vacca1, Daniele Bravi2, Margherita Torti1, Stefania Proietti1, Maria Francesca De Pandis3, Rossella 
Rotondo3, Fabiana Radicati1, Miriam Casali1, Giuseppe Rosano4, Fabrizio Stocchi2 
1IRCSS HSR La Pisana, Ctc, Rome, Italy, 2IRCSS HSR La Pisana, Ctc, Rome, Italy, 3San Raffaele 
Cassino, Neurology, Cassino, Italy, 4IRCSS HSR La Pisana, Cardiology, Rome, Italy 

Aims: Non Motor Symptoms in Parkinson's disease are resulting from neurodegerative processes that 
also involves the peripheral autonomic nervous system. Cardiovascular changes have been recognised 
to affect all stage of ethe disease plus suggested as potential prodromal sign. The aim of the present 
study was to evaluate the changes in the heart rate variability as predictor of disease onset 
Methods: Fisrt Degree relatives, with age between 50 to 75 years, of individuals with established 
diagnosis of Parkinson's disease underwent a 10 min electrocardiogram and followed up over 10 years by 
phone check to report any changes in their health status Primary objective was to evaluate Heart rate 
variability . Subjects were also clinically investigated about the presence of depression, constipation, 
hyposmia and RBD like sleep disorders 
Results: 324 subjects have been enrolled. 204 subjects eligible for analyss (44 screening failure, 76 
excluded to to poor ECG output) . Outcome data did not reveal any significant abnormalities in heart rate 
variability in such population. A subgroup of 31 participants with heart rate variability papameter below the 
5th percentile was identified, however no-one from this subgroud expereinced the occurence of 
parkinsons's disease symptoms. Study confirmes previous data showing a reduction of heart rate 
variability with increasing age. 
Conclusions: The Heart rate Variability of first degree relatievs of parkinson's disease patients did not 
differ from the reference ranges of healthy population, therefore such parameter does not seem to 
represent a reliable biomarker for prodromal Parkinson's disease. However , given the heterogeneicity of 
teh disease, lack of clinical and imaging biomarkers , additional studies involving more accurate and 
sensitive EEg methdologies associated to confirmatory imaging and or biofluid markers are needed
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AUTORADIOGRAPHY CHARACTERIZATION OF NOVEL ALPHA-SYNUCLEIN RADIOLIGANDS 
[3H]TG1-90B,[3H]M503-1619 AND [3H]HY-2-15 IN HUMAN POST MORTEM BRAIN. 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Dinahlee Saturnino Guarino1, Kuiying Xu2, Guilong Tian1, Ho Young Kim1, Virginia Lee3, Kelvin 
Luk4, Robert Mach1 
1Perelman School of Medicine, University of Pennsylvania, Radiology, Philadelphia, United States of 
America, 2Adesis, Chemistry, Wilmington, United States of America, 3University of Pennsylvania, 
Pathology & Lab Medicine, Philadelphia, United States of America, 4University of Pennsylvania, 
Pathology And Laboratory Medicine, Philadelphia, United States of America 

Aims: To examine region- and substrate-specific autoradiographic patterns of alpha-synuclein 
radioligands targeting Sites 2 and 9, and to determine whether there is off-target binding to other 
amyloid/non-amyloid proteins. 
Methods: We applied [3H]Tg1-90B (Site 2), [3H]M503-1619 (Site 9) and [3H]HY-2-15 (Site 9) in vitro real-
time autoradiography and immunohistochemistry studies to postmortem samples from patients with a 
definite pathological diagnosis of Parkinson disease, dementia with Lewy Bodies, Multiple system 
atrophy, Alzheimer disease, frontotemporal lobar degeneration-tau (progressive supranuclear palsy and 
corticobasal degeneration) and elderly controls free of pathologic changes of neurodegenerative disease. 
Brain tissue sections were stained for a-syn, Aβ, tau and compared to [3H]Tg1-90B, [3H]M503-1619 and 
[3H]HY-2-15 autoradiography on adjacent sections. 
Results: Our data indicate that [3H]Tg1-90B displayed specific binding in PD, DLB and MSA tissue. 
[3H]M503-1619 binds to a-syn inclusions found in PD, DLB brain but not in MSA; conversely [3H]HY-2-15 
autoradiography showed the opposite pattern. However, specific binding of the radioligands was also 
observed in tissue from AD, PSP, CBD cases indicating binding to tau pathology, that was confirmed by 
tau immunostaining. 
Conclusions: Our observations derived from combined autoradiography and immunohistochemistry, 
indicate that the Site 2 ligand Tg1-90B is able to detect α-syn inclusions present both in PD and MSA 
patient. M503-1619 preferentially recognize α-syn aggregates in PD, and DLB brain tissue over α-syn 
lesions in MSA patients. In contrast, HY-215 autoradiography support its potential use for imaging α-syn 
in MSA patients. Our results suggest that compounds targeting Site 2 ligands may be a “pan-a-syn” 
radiotracer (i.e., targeting both PD and MSA), whereas radiotracers targeting Site 9 show specificity for 
PD or MSA. The reason for the disease specificity of Site 9 ligands is not clear at this time
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COMPARISON BETWEEN P2X7R, MAO-B AND TSPO IMAGING BIOMARKER IN ALZHEIMER'S 
DISEASE AND TAUOPATHY BRAINS 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Yanyan Kong1, Cinzia Maschio2, Fang Xie1, Uwe Konietzko2, Hongjun Jin3, Yihui Guan1, Roger 
Nitsch2, Ruiqing Ni2 
1Fudan University, Pet Center, shanghai, China, 2University of Zurich, Institute For Regenerative 
Medicine, Zurich, Switzerland, 3Sun Yat-Sen University, Guangdong Provincial Engineering Research 
Center Of Molecular Imaging, Zhuhai, China 

Aims: Neuroinflammation plays an important role in Alzheimer’s disease and primary tauopathies include 
progressive supranuclear palsy (PSP), corticobasal degeneration (CBD). The aim of the current study is 
to compare the patterns of purinergic P2X7R tracer [18F]GSK1482160 with monoamine-oxidase B (MAO-
B) tracer [18F]SMBT-1 and translocator protein (TSPO) tracer [18F]DPA-714 in the brain of disease 
models. 
Methods: MicroPET scans were performed using [18F]GSK1482160, [18F]SMBT-1, [18F]DPA-714, as well 
as [18F]flobetapir (amyloid-beta) and [18F]PM-PBB3 (tau) in widely used mouse models of Alzheimer’s 
disease (including APP/PS1, 5×FAD and 3×Tg mice), 4-repeat tauopathy mice (rTg4510), and age-
matched wild-type mice at young and middle ages. Immunofluorescence staining was performed on the 
postmortem brain tissues from non-demented controls, patients with AD, PSP and CBD, as well as from 
the aforementioned mouse models. 
Results: We found increased P2X7R levels by [18F]GSK1482160 in the cortex, basal forbrain, amygdala 
of 7-month-old rTg4510 mice compared to wild-type mice, but not in the other models (APP/PS1, 5XFAD, 
3XTg mice) at both young and middle ages. In comparison, increased regional MAO-B levels indicated by 
[18F]SMBT-1 was observed in the middle aged rTg4510, APP/PS1, 5XFAD mice compared to wild-type 
mice but not in 3xTg mice, Increased regional TSPO levels indicated by [18F]DPA-714 was observed n 
the middle aged rTg4510 and 5XFAD mice compared to wild-type mice, but not in APP/PS1 and 3xTg 
mice. Postmortem studies showed increased levels of P2X7R, glial fibrillary acidic protein (GFAP) and 
Iba1 in the brain tissues from the hippocampus from AD, striatum from PSP and CBD. 
Conclusions: The findings provide in vivo imaging evidence for diverse patterns of P2X7R using [18F] 
GSK1482160 compared to MAO-B and TSPO imaging in the brain of Alzheimer's disease and tauopathy 
models.
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OPTIMAL DIGITAL ENDPOINT SELECTIONS OF MOVEMENT IN PARKINSON’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.I. IMAGING, 
BIOMARKERS, DIAGNOSTICS: OTHER 

Kristen Sowalsky, Vrutangkumar Shah, Fay Horak 
Clario, Medical & Scientific Affairs, Portland, United States of America 

Aims: Wearable sensors enable precise, sensitive, and reliable digital endpoint capture of movement 
impairment in Parkinson’s disease (PD). As there are thousands of digital movement endpoints available 
for use in clinical trials, selecting those most optimal per each unique study can be challenging. We offer 
guidelines, aligned with regulatory guidance, and supported by the latest scientific evidence. 
Methods: An approach to selecting the best digital movement outcome for a clinical trial is outlined 
considering the following criteria: 1) meaningfulness to participants 2) sensitivity/specificity to disease 3) 
related to the conventional stage of disease/progression and patient-reported scales 4) reflective of 
pathophysiology and 5) sensitivity to change. A review of the literature on gait and balance digital 
outcomes for newly diagnosed PD was performed. 
Results: Digital endpoints of gait captured with inertial sensors on the feet, lower back, and wrists have 
the most scientific supported. The majority of evidence is available from short walking and standing tasks 
performed in a controlled setting, while evidence for passive, real-world data is growing. Specifically, 
measures including foot strike angle, turn velocity, arm swing reduction/asymmetry, gait variability, and 
sway jerkiness reflect the outlined criteria for early PD. Measures of bradykinesia and tremor, while 
having more limited evidence, are also promising. However, the hypothesized effect of the therapy under 
investigation must also be considered, as the sensitivity of specific gait and balance endpoints to change 
differ by treatment due to the underlying pathophysiology. 
Conclusions: Digital endpoints of movement impairment specific to early PD are meaningful to patients, 
more sensitive to disease progression than conventional clinical scales, and a critical tool in the future 
success of clinical trials to provide effective treatments for PD patients.
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BLACK AND AFRICAN AMERICAN CONNECTIONS TO PARKINSON’S DISEASE STUDY 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C05.A. GENETICS, 
EPIDEMIOLOGY: WHOLE GENOME SEQUENCING 

Peter Wild Crea1,2, Mary Makarious2,3, Kristin Levine1,4, Dan Vitale5,6, Mathew Koretsky7, Michael 
Nalls1,8, Zih-Hua Fang9, Deborah Hall10, Tao Xie11, Mahesh Padmanaban11, Ejaz Shamim12,13,14, David 
Standaert15, Marissa Dean15, Elizabeth Disbrow16, Ashley Rawls17, Justin Solle18, Naomi 
Louie18, Oluwadamilola Ojo19, Njideka Okubadejo19,20, Gauthaman Sukumar21,22, Clifton 
Dalgard22,23, Raquel Real3,24, Huw Morris24,25,26, Kimberley Billingsley2,27, Pilar Alvarez Jerez2,3, Dena 
Hernandez2, Sampath Arepalli2, Laksh Malik1, Abigail Miano-Burkhardt1,2, Hampton Leonard28,29, Hirotaka 
Iwaki1,8, Cornelis Blauwendraat2,30, Andrew Singleton2,30, Sara Bandres Ciga1 
1National Institutes of Health, Center For Alzheimer's And Related Dementias, Bethesda, United States of 
America, 2National Institute on Aging, Laboratory Of Neurogenetics, Bethesda, United States of 
America, 3UCL Movement Disorders Centre, University College London, London, United Kingdom, 4Data 
Tecnica International, Data Tecnica International, Washington, United States of America, 5DataTecnica 
LLC, Datatecnica, Washington, DC, United States of America, 6National Institutes of Health, Center For 
Alzheimers And Related Dementia, Rockville, United States of America, 7National Institutes of Health, 
Center For Alzheimer's And Related Dementias, Rockville, United States of America, 8Data Tecnica LLC, 
Data Tecnica Llc, Washington, United States of America, 9German Center for Neurodegenerative 
Diseases, Dzne, Tübingen, Germany, 10Department of Neurological Sciences, Rush University Medical 
Center, Chicago, United States of America, 11University of Chicago Medicine, Department Of Neurology, 
Chicago, United States of America, 12National Institute of Neurological Disorders and Stroke, Human 
Motor Control Section, Bethesda, United States of America, 13Kaiser Permanente Mid-Atlantic States, 
Department Of Neurology, Largo, United States of America, 14Kaiser Permanente, Midatlantic 
Permanente Research Institute, Rockville, United States of America, 15University of Alabama at 
Birmingham, Department Of Neurology, Birmingham, United States of America, 16Department of 
Neurology, LSU Health Shreveport, Lsu Health Shreveport Center For Brain Health, Shreveport, United 
States of America, 17University of Florida Norman Fixel Institute for Neurological Diseases, Neurology 
Movement Disorders, GAINESVILLE, United States of America, 18Michael J. Fox Foundation for 
Parkinson’s Research, Department Of Clinical Research, New York, United States of America, 19College 
of Medicine, University of Lagos, Idi Araba, Nigeria, 20Lagos University Teaching Hospital, Idi Araba, 
Nigeria, 21Uniformed Services University of the Health Sciences, Department Of Anatomy, Physiology 
And Genetics, School Of Medicine, Idi Araba, Nigeria, 22Henry M. Jackson Foundation for the 
Advancement of Military Medicine, Uniformed Services University Of The Health Sciences, Bethesda, 
United States of America, 23The American Genome Center, Collaborative Health Initiative Research 
Program,, Uniformed Services University Of The Health Sciences, Bethesda, United States of 
America, 24UCL Queen Square Institute of Neurology, Department Of Clinical And Movement 
Neurosciences, London, United Kingdom, 25National Hospital for Neurology and Neurosurgery,, London, 
United Kingdom, 26Royal Free Hospital, Department Of Neurology, London, United Kingdom, 27Bldg T44, 
9000 Rockville Pike, Center Of Alzheimer’s And Related Dementias, Card, Nih, Bethesda, United States 
of America, 28Center for Alzheimer's and Related Dementias, National Institutes Of Health, Bethesda, 
United States of America, 29DataTecnica, Na, Washington, United States of America, 30National Institute 
on Aging and National Institute of Neurological Disorders and Stroke, National Institutes of Health, Center 
For Alzheimer's And Related Dementias, Bethesda, United States of America 

Aims: BLAAC PD is a multi-center study recruiting Black and African American individuals with 
Parkinson’s Disease (PD) and healthy controls. BLAAC PD aims to provide a platform for replication 
studies to explore the relevance of genetic findings reported in other populations and investigate 
genotype-phenotype correlations. The ultimate goal is to create a foundational cohort to assess diverse 
aspects of PD in this historically excluded population and serve as a model for diversity and equity in 



 
research. 
Methods: BLAAC PD collects samples from six sites across the United States. A total of 167 cases and 
220 controls have been collected. Following DNA extraction, samples are genotyped and imputed, 
followed by ancestry assessment through a pre-trained machine learning model based on reference 
sample series. A comprehensive assessment was conducted to investigate known and novel genetic 
contributors 
Results: Our analyses showed consistent differences in variant frequencies, magnitude of effects and 
risk alleles for disease-causing mutations in PD known genes including SNCA, VPS35, LRRK2, PRKN, 
PINK1, DJ1 and GBA. Additionally, we screened genetic risk loci known to be associated with PD in 
multiple ancestral populations including over 100 loci. We also assessed structural variants in early-onset 
and familial PD cases. 
Conclusions: These findings highlight the need for diverse representation in genetic research. 
Insufficiently diverse genetic data may exacerbate health disparities once translated to the clinic. BLAAC 
PD will help resolve the cross-ancestry applicability of drug targets, treatments and preventative 
measures by elucidating the genetic architecture of disease in African and African admixed ancestries 
and also providing a platform for replication studies of previous work in other populations. Looking ahead, 
BLAAC PD plans to continue recruiting and genotyping participants to serve as a foundational cohort for 
diverse genetic studies.
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RARE VARIANT PATHWAYS: ANALYZING GENE SET BURDEN OF BIOLOGICAL PATHWAYS 
ASSOCIATED WITH RARE VARIANTS IN PARKINSON’S DISEASE. 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C05.B. GENETICS, 
EPIDEMIOLOGY: DISEASE-CAUSING MUTATIONS 

Vanessa Pitz1, Allen Fu2, Sara Bandres Ciga3, Andrew Singleton4, Mary Makarious5, Cornelis 
Blauwendraat6 
1National Institutes of Health, Integrative Neurogenomics Unit, Laboratory Of Neurogenetics, Bethesda, 
United States of America, 2National Institutes of Health, Molecular Genetics Unit, Laboratory Of 
Neurogenetics, Bethesda, United States of America, 3National Institutes of Health, Center For Alzheimer's 
And Related Dementias, Bethesda, United States of America, 4National Institutes of Health, Molecular 
Genetics Unit, Laboratory Of Neurogenetics, Center For Alzheimer's And Related Dementias, Bethesda, 
United States of America, 5National Institute on Aging, Laboratory Of Neurogenetics, Bethesda, United 
States of America, 6National Institutes of Health, Integrative Neurogenomics Units, Laboratory Of 
Neurogenetics, Center For Alzheimer's And Related Dementias, Bethesda, United States of America 

Aims: This study aims to elucidate the biological pathways associated with Parkinson's disease 
(PD) by analyzing rare genetic variant classes and their cumulative burden within gene sets. 
Exploring rare genetic variants (frequency <1%) as potential causes or significant risk factors for 
PD has been challenging. Burden tests assess the combined burden of rare and protein-altering 
variants in specific gene sets, shedding light on crucial biological pathways related to PD. 
Methods: Using data from AMP-PD and the UK Biobank, we categorized variant classes based on 
SnpEff and LOFTEE predictions regarding impact and prediction scores. Statistical analyses 
utilized burden test algorithms, with adjustments specific to each dataset. Variant classes were 
defined based on SnpEff and LOFTEE predictions, including missense, moderate or high impact, 
high confidence loss of function, and Combined Annotation Dependent Depletion (CADD) PHRED 
score>20 variants. We used gene-sets from the Molecular Signatures Database (MSigDB) and 
applied custom burden test scripts (SKAT-O and CMC WALD) to each variant class and MAFs <1% 
and <0.01%. 
Results: We conducted rare and ultra-rare variant pathway analyses on 3,090 canonical pathway 
gene sets: UKB contributed most gene sets with all 3,090 being present, 2,679 of which were 
found in AMP-PD. We report pathways significantly associated with PD, based on: passing 
multiple test correction at P<1.6e-05, generating robust statistical outputs, and remaining 
significant in a meta-analysis of both data sets. 
Conclusions: Despite numerous gene associations with PD, our understanding of biological 
processes and networks remains incomplete. This extensive rare variant burden pathway analysis 
provides a valuable tool for identifying crucial biological pathways in PD. The results hold 
potential for guiding functional prioritization and discovering potential therapeutic targets for PD.
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DISSECTING THE GENETIC INTERACTIONS CONTROLLING Α-SYNUCLEIN ACCUMULATION IN 
PARKINSON’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C05.C. GENETICS, 
EPIDEMIOLOGY: GWAS, GENETIC ASSOCIATIONS, SUSCEPTIBILITY & PROTECTIVE GENES 

Esther Muñoz Pedrazo1, Carles Calatayud Aristoy1, Sandra Fernandez Gallego1, Suresh Poovathingal2 
1VIB Center for Brain & Disease Research - KU Leuven, Department Of Neurosciences, Leuven, 
Belgium, 2KU Leuven, Neuroscience, Leuven, Belgium 

Aims: Genetic risk constitutes complex interactions among numerous genomic loci to affect disease 
susceptibility. Given the simultaneous involvement of numerous genetic factors, and the difficulty to 
identify the relevant genes affected by genome-wide association studies (GWAS), it has been notoriously 
difficult to define the most critical pathways for further functional testing. In this project I will use novel 
technology to define, in a high throughput and unbiased manner, which GWAS associated genes cause 
risk in Parkinson’s disease (PD) and how their functional and complex genetic interactions are shaped. 
Methods: The most recent GWAS of PD identified 90 risk variants across 78 genomic loci. I will use to a 
novel dual CRISPR inhibition/activation tool that we recently developed to up- and downregulate 
combinations of genes associated with these GWAS signals in human dopaminergic neurons, the 
preferentially affected cell type in PD. 
Results: We have generated a stable iPSC line that successfully express our CRISPRi/a system in 
hiPSC- derived neurons The CRISPRi/a system succesfully increase and decrease the expression of 
genes in hiPSC-derived neurons. 
Conclusions: This project takes a conceptual new approach and brings functional insight into GWAS 
and complex human genetic interactions in a major neurodegenerative disease.
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POPULATION FRACTION OF PARKINSON’S DISEASE ATTRIBUTED TO AVOIDABLE RISK 
FACTORS 
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EPIDEMIOLOGY: OTHER 

Charles Murchison1, Timothy Sampson2, David Standaert1, Haydeh Payami1 
1University of Alabama at Birmingham, Department Of Neurology, Birmingham, United States of 
America, 2Emory University, Department Of Cell Biology, Atlanta, United States of America 

Aims: Parkinson’s disease (PD) is the fastest growing neurological disease with seemingly no means for 
prevention. While intrinsic risk factors (age, sex, genetics) are inescapable, environmental risk factors are 
not. This study sought to estimate the fraction of PD which could be reduced if modifiable risk factors 
were eliminated. 
Methods: Several potentially avoidable PD risk factors were simultaneously assessed in a large cohort of 
persons with PD (N=808) and neurologically healthy controls (N=415). Associations between risk factors 
and PD were calculated in the presence of, and adjusting for, other risk factors using multivariable logistic 
regression. Using the adjusted odds ratio, population attributable fraction (PAF) quantified the excess 
proportion of PD which could have been potentially eliminated if these preventable risk factors had not 
been present. 
Results: Several evaluated risk factors were found to be operative and independently associated with 
PD, including pesticide/herbicide exposure, repeated blows to the head, and military-related chemical 
exposure. In addition to identifying repeated blows to the head in sports or military as a potential new risk 
factor, PAF estimated that 23% of cases of PD in females and 30% in males were attributable to these 
modifiable risk factors. 
Conclusions: Roughly 1/3 of PD cases in men and 1/4 of cases in women were attributed to preventable 
risk factors and therefore could have been potentially avoided. Critically, sex stratification showed women 
had no exposure to repeated blows to the head and military-related chemicals when this cohort was 
growing up. This is no longer the case today and these estimates will change, for better or worse, unless 
actions are taken to improve environmental and safety standards.
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OVEREXPRESSION-INDUCED NUCLEAR ALPHA-SYNUCLEIN ACCUMULATION 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C06.A. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: A-SYNUCLEIN 

Angela Rollar, Eva Szegö, Shirley Lee, Ayse Ulusoy, Donato Di Monte 
DZNE (German Center for Neurodegenerative Diseases), Neurodegeneration And Neuroprotection In 
Parkinson’s Disease, Bonn, Germany 

Aims: Pathological accumulation of alpha-synuclein (αSyn)-containing inclusions is a hallmark of 
Parkinson’s disease. αSyn is a synaptic protein and, under normal conditions, is predominantly detected 
in the form of immunoreactive puncta corresponding to synaptic boutons. The purpose of this study was 
to assess changes in αSyn localization triggered by increased neuronal αSyn expression. In particular, 
overexpression-induced changes were investigated within neuronal perikarya as well within neuronal 
nuclei; the latter analysis was facilitated by a newly developed assay that detected interactions between 
αSyn and histones. 
Methods: Experiments and analyses were carried out in the substantia nigra pars compacta of rats in 
which αSyn overexpression was triggered by a unilateral intranigral injection of adeno-associated viral 
vectors delivering human αSyn DNA. Midbrain tissue sections were stained with anti-human-αSyn to 
detect neuronal protein accumulation. Nuclear αSyn localization was evaluated in situ using a proximity 
ligation assay (PLA). Immunoprecipitation was carried out to detect αSyn-histone interactions in nuclear 
preparations from rat midbrain tissue. 
Results: Neither cytosolic nor nuclear αSyn was detected in non-injected control animals. Quite in 
contrast, overexpression of human αSyn was associated with robust neuronal accumulation of the 
exogenous protein. Under this condition, human αSyn could be detected in both neuronal perikarya and 
nuclei by immunohistochemistry. PLA confirmed this overexpression-induced nuclear accumulation and 
also indicated interactions of human αSyn with histones. These interactions were confirmed by 
immunoprecipitation using midbrain nuclei. 
Conclusions: Our results provide clear evidence of a relationship between increased αSyn expression, 
cytosolic protein accumulation and αSyn access into neuronal nuclei. Data also reveal that, once in the 
nucleus, αSyn closely interacts with histones, indicating a mechanism for potential long-lasting 
deleterious transcriptional consequences.
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INVESTIGATION OF THE ROLE OF NIPSNAP3A AND NIPSNAP3B IN A PARKINSON'S DISEASE 
CELL MODEL 
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Kristina Losse1, Matthias Höllerhage1, Claudia Moebius2, Marc Bickle3, Günter Höglinger4 
1Hannover Medical School, Neurology, Hanover, Germany, 2Max Planck Institute of Molecular Cell 
Biology and Genetics, Ht-technology Development Studio (tds), Dresden, Germany, 3Institute of Human 
Biology (IHB), Roche, Research & Early Development, Basel, Switzerland, 4Ludwig-Maximilian-University, 
Neurology, munich, Germany 

Aims: In recent years, several risk genes for Parkinson’s disease (PD) have been reported to directly or 
indirectly influence alpha synuclein (aSyn) pathology. In order to discover novel potential genes that 
modulate aSyn-mediated-neuronal toxicity, we performed a genome-wide siRNA screening in a PD cell 
model based on aSyn-induced toxicity in human dopaminergic neurons. We found that knockdown 
of NIPSNAP3A and NIPSNAP3B protected in this model. Using RNAi and a CRISPR/Cas9 mediated 
knockout approach, we aimed to confirm the findings from the primary screening, and to explore the 
protective mechanisms involved. 
Methods: For studying the protective efficacy, we performed LDH measurements of medium from the 
cells as well as Caspase3/7 staining after NIPSNAP3A and NIPSNAP3B knockdown. For investigating, 
the intra- and extracellular distribution of aSyn and its aggregation propensity, Western blot analyses 
were performed. To elucidate possible interactions between aSyn and the identified genes, we 
investigated the subcellular localisation of NIPSNAP3A and NIPSNAP3B by biochemical fractionation. 
Results: LDH measurements and Caspase 3/7 stainings confirmed the protective efficacy 
of NIPSNAP3A and NIPSNAP3B downregulation. Western blot analyses indicated higher expression of 
total and aberrantly phosphorylated aSyn (pS129) after NIPSNAP3A and NIPSNAP3B knockdown, but no 
changes of the quantity of aSyn high molecular weight species. One possible explanation for the 
observed increases in cell viability would be that the intracellular accumulation of pathogenic aSyn 
prevents spreading of toxic aSyn species to neighbouring cells. Results from biochemical fractionation, 
revealed a NIPSNAP3A and NIPSNAP3B enrichment in the mitochondrial, nuclear, and membrane 
fractions. 
Conclusions: In conclusion, our results indicate a protective effect against aSyn toxicity 
of NIPSNAP3A and NIPSNAP3B downregulation in our PD cell model, and provide preliminary data 
about the location of NIPSNAP3A and NIPSNAP3B protein in human dopaminergic neurons.
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IDENTIFYING INSTRINSIC DYSFUNCTION IN IPSC-DERIVED MEDIUM SPINY NEURONS FROM 
PARKINSON’S PATIENTS HARBOURING GBA N370S 
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Humaira Noor1,2, Kaitlyn Cramb1,3, Lahiru Handunnetthi2, Richard Wade-Martins1,3 
1Aligning Science Across Parkinson's (ASAP) Collaborative Research Network, (asap), Washington D.C., 
United States of America, 2University of Oxford, Nufflied Department Of Medicine, Oxford, United 
Kingdom, 3University of Oxford, Department Of Physiology, Anatomy & Genetics, Oxford Parkinson’s 
Disease Centre, Oxford, United Kingdom 

Aims: Parkinson’s disease (PD) is a movement disorder caused by age-related progressive 
neurodegeneration. The cardinal motor symptoms are caused by striatal dysfunction and are attributed to 
the loss of dopamine release by Substantia Nigra pars compacta dopaminergic neurons which heavily 
innervate the striatum. The medium spiny neurons (MSNs) representing about 90-95% of the striatum are 
the main postsynaptic afferents of dopaminergic neurons. Despite representing an integral component of 
the network responsible for movement modulation that is compromised in PD, our understanding of the 
role of MSN in PD pathophysiology and network dysfunction remains limited. Use of iPSC-derived human 
MSNs from patients provides a unique opportunity to investigate these human striatal neurons in 
monoculture and detect early intrinsic dysfunction in PD. 
Methods: iPSCs from patients harbouring PD-associated N370S mutation in the GBA gene (n=3) and 
healthy controls (n=3) have been differentiated into GABAergic MSNs using a 70-day protocol and 
characterised using immunocytochemistry and RT-qPCR. With the aid of functional analyses like 
ratiometric fluorescent dye Fura-2 for calcium imaging, seahorse assay for mitochondrial health and multi-
electrode array for extracellular electrical activity, we will identify the impact of PD on the health and 
activity of iPSC-derived MSNs. 
Results: iPSC-derived MSNs express specific markers, DARPP32 and GAD67, as early as Day 40, as 
observed from qPCR and immunocytochemistry data which persisted throughout the maturation period. 
Preliminary results point to an intrinsic dysregulation in iPSC-derived MSN from PD patients insinuating 
GBA N370S affects health and function of MSNs. 
Conclusions: The highly efficient differentiation protocol results in functional iPSC-derived GABAergic 
MSN. Preliminary data suggests intrinsic dysregulation in iPSC-derived MSNs from patients that may 
contribute to PD pathology. Further studies will explore the mechanisms underlying the cell-autonomous 
dysfunction in these striatal neurons in the context of PD.
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USING NETRAAI TO DISCOVER PARKINSON’S DISEASE SUBTYPES: GENERATIVE AI REVEALS 
TRANSCRIPTOMIC PERSONALITIES LINKING MITOCHONDRIAL, MICROBIOME, AND IMMUNE 
SIGNALING 
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AND SYSTEMS BIOLOGY: NETWORK BIOLOGY, CONNECTOME, PROTEIN-PROTEIN 
INTERATIONS 

Bessi Qorri, Mike Tsay, Larry Alphs, Joseph Geraci 
NetraMark, Biotechnology, Toronto, Canada 

Aims: Parkinson’s disease (PD) and Alzheimer’s disease (AD) are two major neurodegenerative 
disorders with complex and poorly understood etiology. To address the clinical variability of PD and 
elucidate its underlying mechanisms, we leverage the power of NetraAI, a novel machine learning (ML) 
system. Our primary objective is to identify genetic drivers within specific PD patient subpopulations and 
uncover pivotal disease pathways, ultimately enhancing our understanding and treatment strategies. 
Methods: Using a transcriptomic dataset consisting of 191 controls and 397 PD patients obtained and 
assembled from the Michael J. Fox Foundation, we employed NetraAI, powered by its unique Attractor AI 
algorithms, to identify causal clusters, or variables termed hypotheses explaining specific subpopulations. 
Cross-hypothesis integration revealed significant variables and pathways linked to PD. 
Results: We report on several different hypotheses about the disease, linking mitochondrial function, the 
microbiome, and the immune response to PD. Importantly, we identify three key 
genes: GPATCH2L, CLEC1B, and IRAK3. Protein-protein interaction networks were used to derive novel 
proteins of interest, all closely linked to immune-mediated functions. This underscores the pivotal role of 
the immune system and the immune response in PD pathogenesis, showcasing NetraAI’s ability to 
uncover key variables in disease pathogenesis. 
Conclusions: This study highlights the potential of ML to untangle the intricate web of factors 
contributing to PD, offering insights applicable to other neurodegenerative disorders, including AD. By 
identifying causal clusters and significant genes in disease pathogenesis, we open new avenues for the 
diagnosis and treatment of these debilitating conditions. This research not only advances our 
understanding of the disease but also offers a scientific foundation for future investigations into the role of 
immune-related factors in neurodegenerative disorders, promising new opportunities for therapeutic 
interventions.
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PROBING IRON AND LIPID CHANGES IN NEURODEGENERATIVE DISEASES USING 
METABOLOMICS ON HUMAN POST-MORTEM TISSUE 
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AND SYSTEMS BIOLOGY: METABOLOMICS, TRANSCRIPTOMICS, LIPIDOMICS, PROTEOMICS 

Holly Spence, Fiona Read, Fergal Waldron, Jenna Gregory 
Institute of Medical Sciences, University of Aberdeen, Institute Of Medical Sciences, Aberdeen, United 
Kingdom 

Aims: Disruption of inflammation, iron and lipid metabolism pathways have all been implicated to have a 
role in neurodegenerative diseases including Alzheimer’s disease and Parkinson’s disease. We therefore 
hypothesise that iron-mediated lipid peroxidation may act as a cross cutting mechanism underpinning 
protein misfolding, where those with multi-morbidity proteinopathy may exhibit more generalised iron-
mediated lipid peroxidation disruption compared to more specific triggers of single proteinopathies. 
Methods: Here, 10 patients with pure AD pathology, 10 patients with pure PD pathology and 10 patients 
with pure ALS pathology were assessed alongside 10 patients with multi-morbidity proteinopathy (at least 
2 of ALS, AD or PD) and 20 age and sex matched controls without any neurological disease. Over 2000 
metabolites were assessed in central white matter and motor cortex (BA4) post-mortem tissue. 
Results: This large-scale metabolomics study of AD, PD and ALS characterises cross-cutting metabolic 
dysregulation underpinning neurodegenerative disease. 
Conclusions: This could be used as therapeutic targets as well as identifying pathways which could be 
used for differential diagnosis.
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SINGLE NUCLEUS MULTIOME OPTIMIZATIONS FOR POSTMORTEM HUMAN BRAIN AND LARGE 
SCALE MULTIOME PROFILING OF PARKINSON'S DISEASE PROGRESSION REVEAL NOVEL 
GENE REGULATORY MECHANISMS 
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Adam Turner, Shreya Menon, Ryan Corces 
Gladstone Institutes, University of California, San Francisco, Gladstone Institute Of Neurological 
Diseases, San Francisco, United States of America 

Aims: Parkinson’s disease (PD) pathogenesis involves changes to cellular state across many cell types 
and brain regions. However, the cell-type specific molecular mechanisms involved in PD pathogenesis 
remain elusive. To enable characterization of these cell type-specific disease alterations, we must 
develop methods to profile the transcriptomic and gene regulatory landscapes in primary human tissues. 
Here, we optimized the isolation of nuclei from frozen postmortem brain tissue and the generation of 
corresponding single-nucleus multi-omic data sets. We highlight key advances on the experimental and 
computational aspects of large-scale single-nucleus data generation. 
Methods: We benchmarked different nuclear isolation protocols and single-nucleus methodologies. We 
considered standard QC metrics as well as often overlooked metrics such as levels of ambient RNA that 
confound scRNA-seq analysis. We generated a large multi-omic single-nucleus atlas from 101 individuals 
(80 PD, 21 control) and 5 brain regions (including the substantia nigra) progressively involved in PD 
pathogenesis. 
Results: Through protocol optimizations, we (1) reduced the presence of ambient RNA in single-nucleus 
RNA-seq data and (2) reduced the percentage of nuclei corresponding to oligodendrocytes and increased 
the percentage of nuclei corresponding to neurons. To mitigate batch effects, we implemented an 
experimental strategy that allows for profiling of multiple individuals simultaneously, leveraging the 
genotype of each donor to deconvolve donor identity in silico, and benchmarked computational tools to 
perform this deconvolution. We have also systematically compared data sets generated from freshly 
isolated nuclei (from frozen brain tissue) and cryopreserved nuclei, finding that cryopreservation 
substantially reduces data quality. 
Conclusions: We have made key optimizations to improve single-nucleus multi-omic data quality from 
postmortem frozen human brain and applied these optimizations to the generation of a massive-scale 
dataset with more than 3.5 million nuclei.
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SPATIAL TRANSCRIPTOMICS IN DOWN SYNDROME IDENTIFIES KEY PATHWAYS OF 
ALZHEIMER’S DISEASE 
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Aims: Alzheimer's disease (AD) exhibits substantial molecular heterogeneity, influenced by a complex 
interplay of environmental and genetic factors. The study aims to unravel the cell-type specific and spatial 
transcriptomic changes in AD, with a special focus on a subset of Down Syndrome (DS) patients suffering 
from AD (AD in DS). We intend to explore the congruencies and divergences between sporadic AD (sAD) 
and AD in DS, thereby providing insights that may bridge current gaps between mouse models and 
human conditions. 
Methods: This investigation employed spatial transcriptomics (ST, 10x genomics visium) along with 
single-nucleus RNA sequencing (snRNA-seq) to examine cortical tissue samples from early-stage AD, 
late-stage AD, and AD in DS donors. Concurrently, amyloid plaque and fibril imaging were conducted on 
the same tissue samples to directly correlate gene expression alterations with pathological features. 
Results: Our comprehensive analysis reveals pronounced spatial and cell-type specific changes in gene 
expression across the spectrum of AD pathology. Notably, the transcriptomic signatures shared 
remarkable similarities between sAD and AD in DS, indicating potential commonality in disease pathways. 
Furthermore, integration of amyloid imaging data with ST permitted the establishment of direct 
associations between shifts in gene expression and the spatial distribution of pathological aggregates. 
Conclusions: The findings illuminate the utility of spatial transcriptomics in elucidating the intricate 
molecular mechanisms underlying AD. Importantly, the study uncovers converging molecular pathways 
between sAD and AD in DS, reinforcing the utility of AD in DS as an informative model for advancing our 
understanding of AD pathogenesis at the molecular level.
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IDENTIFICATION OF PARKINSON’S DISEASE-ASSOCIATED REGULATORY VARIANT ALTERING 
SCARB2 EXPRESSION IN HUMAN DOPAMINERGIC NEURONS 
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Institute Of Neurogenetics, Lübeck, Germany, 5Luxembourg Institute of Health, Transversal Translational 
Medicine, Luxembourg, Luxembourg, 6Centre Hospitalier de Luxembourg, Parkinson Research Clinic, 
Luxembourg, Luxembourg 

Aims: Parkinson's disease (PD) is marked by the degeneration of midbrain dopaminergic neurons 
(mDANs) situated in the substantia nigra. PD risk has been linked to common single nucleotide 
polymorphisms (SNPs) through genome-wide association studies (GWAS), but the underlying 
mechanisms remain largely undiscovered. SNPs associated with various traits and diseases are enriched 
within gene regulatory regions. Alterations in transcription factor binding sites (TFBS), caused by variants 
located within accessible TFBS, can induce changes in gene expression, contributing to cis-regulatory 
variation. 
Methods: To better understand how PD-associated SNPs might impact mDANs, we generated time-
series transcriptome and chromatin accessibility profiles of purified mDNAs and astrocytes differentiated 
from human iPSC-derived neural precursor cells. We integrated these epigenomic profiles with 17 million 
PD-associated SNPs from PD GWAS repository, employing our novel approach to predict SNPs affecting 
TF binding in a cell type-specific manner. 
Results: An intriguing finding involved a PD-associated SNP that introduced a proximal TFBS for NR2C2 
at the promoter of lysosomal membrane protein 2 (SCARB2) in mDANs. SCARB2 is a transporter for 
glucosylceramidase (GBA), a gene frequently associated with PD. Luciferase assays in human neurons 
confirmed a reduction in transcriptional activity in the presence of the PD-associated SCARB2 allele that 
also exhibited reduced chromatin accessibility in mDNAs. Moreover, eQTL analysis of human brain 
regions revealed a lower expression of SCARB2 in the presence of the PD-associated allele, especially in 
substantia nigra. Consistently, a knockdown of NR2C2 resulted in increased SCARB2 expression that 
was accompanied by an increase in the number of mDANs within the neuronal population. 
Conclusions: In summary, these findings suggest that NR2C2 may function as a repressor of mDAN 
differentiation, targeting SCARB2 in the presence of a PD-associated regulatory variant.
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ASSESSING THE EFFECT OF THERAPEUTIC FASTING ON THE GUT-BRAIN AXIS IN 
PARKINSON'S DISEASE 
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Aims: The human gut microbiome is a complex ecosystem that profoundly impacts the immune, 
metabolic and neural systems. In diseases with inflammatory signatures such as Parkinson’s disease 
(PD), these can be influenced by numerous factors, including host genetics, lifestyle and diet. A study 
with a cross-sectional and a longitudinal arm was designed. The cross-sectional arm sets out to leverage 
multi-omic strategies to understand the relationship between the gut microbiome and the immune system 
in the context of neuroinflammation. The longitudinal arm investigates the impact of up to 7 days of 
fasting (maximum 400 kcal/day) followed by 12 months of time-restricted eating on PD patients. 
Methods: For the cross-sectional arm, a total of 120 stool samples were collected from individuals with 
PD (n=60) and concomitant healthy controls (n=60). The longitudinal arm involved stool samples 
collected from 30 PD patients at regular intervals throughout the course of one year. The flash-frozen 
stool samples were cryomilled and the extraction of the biomolecular fractions was performed for the 
different multi-omics analyses. 
Results: Using microbiome multi-omics data and contextualized prior knowledge in the Expobiome Map 
(https://expobiome.lcsb.uni.lu/), we identified several molecules of interest in PD. These include, but are 
not limited to, β-glutamate, ceramides and flagella-related proteins. Moreover, we are currently tracking 
the signatures of the identified microbiome-derived molecules in the longitudinal arm to make disease-
related predictions and assess the effect of the treatment to alleviate PD-related symptoms. 
Conclusions: Our study has identified relevant microbiome-derived molecules that could be of interest as 
biomarkers for PD and for evaluating the treatment’s efficacy. The insights generated through this study 
will not only expand the knowledge on the PD-associated microbiome but also broaden the number of 
available therapeutic targets against the disease.
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OPTIMISATION OF A MOUSE MODEL FOR PARKINSON’S DISEASE BASED ON THE 
COMBINATION OF ΑSYN OVEREXPRESSION WITH ΑSYN FIBRIL SEEDS 
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Eline Vonck1, Chris Van Den Haute2, Tom Cornelissen3, Veerle Baekelandt1 
1KULeuven, Neuroscience, Leuven, Belgium, 2KULeuven, Neurosciences, Leuven, Belgium, 3reMYND, 
Cro, Leuven, Belgium 

Aims: A-synuclein (αSyn) has been identified as a key protein in the pathophysiology of Parkinson’s 
disease (PD). Since, this protein has gained a lot of interest as a possible biomarker and therapeutic 
target. Multiple αSyn-based rodent models have been developed, each reproducing specific features of 
the disease. However a more encompassing model mimicking the full spectrum of pathological and 
behavioural changes is needed. Therefore, we aim to create an αSyn-based model with increased 
construct validity by combining two established approaches to model PD, namely AAV-mediated 
overexpression of human αSyn with addition of human αSyn preformed fibrils (hPFFs). 
Methods: Our first combination strategy is based on our established vector model where AAV2/7-
CMVeSynapsin-hαSyn is injected in the substantia nigra of wild type mice. We build upon this by either 
co-injecting or sequentially injecting hPFFs in the striatum four weeks post-injection when stable 
transgene expression is achieved. Secondly, we are creating a peripheral model by administering vector 
and hPFFs either intracerebroventricularly (ICV) or intravenously (IV) via tail vein injections. To obtain 
robust transgene expression in the entire CNS we performed a study comparing different vector capsids 
using both administration routes. 
Results: In our experimental design, local co-administration of hPFFs with vector did not lead to 
enhanced Lewy-like αSyn pathology or neurodegeneration. Therefore we administered striatal hPFFs 
when local overexpression is established. Behavioural changes and PD-like pathology will be assessed. 
In addition, IV administration of self-complementary vector PHP.eB-CMVeSynapsin-GFP was identified 
as most robust and efficient for targeting the entire CNS including spinal cord. 
Conclusions: As current treatment options for PD are symptomatic and cannot halt disease progression 
or cure it, these αSyn-based models can be valuable in identifying novel therapeutic strategies 
intervening with human αSyn pathology in PD.
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CELL CYCLE DYSREGULATION IN NEURONS FROM C9ORF72 CARRIERS 

POSTER SHIFT 02 (MARCH 8-9): THEME D: TDP43, TMEM106B AND C9ORF72-RELATED 
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Rodrigo Lopez Gonzalez, Imran Ali 
Cleveland Clinic Lerner research Institute, Neurosciences, Cleveland, United States of America 

Aims: The GGGGCC (G4C2) repeat expansion in C9ORF72 is the most common genetic cause of 
amyotrophic lateral sclerosis (ALS) and frontotemporal dementia (FTD). Previous data shows an increase 
in DNA damage and the generation of reactive oxygen species (ROS) in iPS derived neurons from 
C9ORF72 carriers. Dysregulation of cell cycle suppression in post-mitotic neurons caused by DNA 
instability and chronic insults including oxidative stress, may lead to cell cycle re-entry and neuronal 
death. Cyclin and CDK over expression have been observed in several neurodegenerative disorders 
including Alzheimer’s disease (AD), Parkinson’s disease (PD), and ALS. Here, we analyzed cell cycle 
markers in post-mitotic iPSC-derived neurons from C9ORF72 carriers. 
Methods: We differentiated induced pluripotent cells (iPSs) from C9ORF72 carriers and controls into 
high-yield post-mitotic neurons. All the iPS lines were previuosly fully characterized. We differentiated 3 
controls and 3 C9ORF72 iPS-lines and analyzed cell cycle markers by qPCR and western blot at different 
time points: 1, 1.5 and 2-month-old iPS derived neurons. 
Results: We found a significant age dependent increase in Ki67 and Geminin (GMNN), in 2- month-old 
iPS-derived neurons from C9ORF72 carriers as compared to controls, but no significant differences on 1-
month and 1.5-month-old MN cultures. We further analyzed the expression of several cyclins and CDKs 
by qPCR. We found that cyclin A2 (CCNA2), cyclin B1 (CCNB1), cyclin B2 (CCNB2), CDK1, CDK2 and 
CDK4 are significantly upregulated in 1.5-month-old, and 2-month-old C9ORF72 neurons as compared to 
controls. we found a similar increase in the blot cyclin A2 and cyclin B2 proteins by western blot in 2-
month-old C9ORF72 neurons. 
Conclusions: Age-dependent increase in cell division markers, cyclins and CDKs in iPSC derived post-
mitotic neurons from C9ORF72 carriers as compared to controls in gene expression and protein levels.
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TDP-43 CONDENSATION DYNAMICS BEHAVIOUR INFLUENCES PATHOLOGY-RELATED TDP-43 
PHOSPHORYLATION 
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Aims: TDP-43 is the major aggregating protein in ALS and FTD, as well as 50% of AD patients. The 
deposited TDP-43 aggregates are hyperphosphorylated, and C-terminal S409/S410-phosphorylation is 
considered to be a pathological hallmark of these disorders. Our previous work showed that C-terminal 
TDP-43 phosphorylation, as seen in patients, causes a more liquid-like behaviour of TDP-43 condensates 
and renders TDP-43 less prone to aggregation. Based on these findings, we proposed that C-terminal 
TDP-43 phosphorylation could be a protective mechanism against TDP-43 aggregation. Therefore, we 
now aim to understand what triggers C-terminal TDP-43 phosphorylation in cells and how the TDP-43 
condensation/aggregation status influences this pathology-related modification. 
Methods: We use rationally designed mutations to tune TDP-43 phase separation and aggregation. In a 
cellular model system with stable expression of the different GFP- or MYC-tagged TDP-43 variants with 
different condensation properties, we quantify TDP-43 S409/S410-phosphorylation induced by cellular 
stress. Additionally, we use phosphoproteomics to identify the induced phosphorylation sites. In an in vitro 
kinase assay with recombinant TDP-43 and CK1d, we determine how the efficiency of TDP-43 
phosphorylation is influenced by TDP-43 condensation status. 
Results: In the cellular model system, aggregation-prone TDP-43 variants show slightly reduced 
S409/S410 phosphorylation levels in comparison to TDP-43 wild-type (WT), whereas liquid-like variants 
show a stronger decrease in S409/S410 phosphorylation. In vitro, CK1d-mediated hyperphosphorylation 
of TDP-43 is strongly accelerated upon phase separation of TDP-43. In line with the cellular data, 
aggregation-prone TDP-43 variants showed slower TDP-43 phosphorylation kinetics, and liquid-like or 
monomeric variants showed little to no hyperphosphorylation. 
Conclusions: C-terminal TDP-43 phosphorylation can be induced by specific cellular stressors. TDP-43 
hyperphosphorylation is favoured by the formation of physiological TDP-43 condensates, whereas 
condensates with altered dynamics reduce kinase efficiency.



 
Shift 2 - 0607 

THE GUT-BRAIN AXIS IN ALS: A SYSTEMATIC REVIEW AND META-ANALYSIS ASSESSING THE 
ROLE OF THE GUT AND ITS MICROBIOME IN AMYOTROPHIC LATERAL SCLEROSIS 
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Aims: To investigate the role of the gut and it's microbiome in amyotrophic lateral sclerosis by carrying 
out a systematic review and meta-analysis of relevant studies from the clinical and pre-clinical literature. 
Methods: Here we present a systematic review and meta-analysis assessing the role of the gut-brain 
axis in ALS including preclinical and clinical studies examining both the microbiome, and non-microbial 
related pathological pathways. Database searches of Medline, PubMed, and Embase were performed 
using pre-determined search terms, and both qualitative and quantitate data were extracted for 
systematic literature review and meta-analysis respectively. 
Results: Studies examining differences in the microbiome constituents between (i) people with ALS and 
healthy controls, and (ii) animals of preclinical models of ALS and controls, largely show no significant 
differences, noting relatively small sample sizes and both inter- and intra-study heterogeneity. However, 
interventions targeting the gut microenvironment and/or gut-resident pathologies demonstrate a 
significant improvement in disease outcomes, such as motor function and survival. 
Conclusions: Our findings suggest that interventions either targeting the gut microenvironment or 
alleviating gut pathology offer a promising therapeutic route for treatment of ALS.
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DECIPHERING THE HYPE OF EIF5A: MECHANISMS THAT DRIVE TDP-43 NEUROPATHOGENESIS 
IN ALZHEIMER DISEASE AND RELATED DEMENTIA. 
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Aims: TAR DNA-binding protein 43 (TDP-43) pathology is associated with clinical dementia in 
Alzheimer’s disease (AD) patients and limbic-predominant TDP-43 encephalopathy (LATE). Regional 
decline in glucose metabolic rate linked to tau and amyloid-beta pathologies suggest that impaired brain 
metabolism is one of the earliest and most consistent features of AD. Despite decade-long efforts, the 
impact of TDP-43 pathology on neurometabolic dysregulation remain poorly understood. eIF5A is the only 
protein undergoing hypusination (eIF5AHyp) via deoxyhypusine synthase (DHS) and deoxyhypusine 
hydroxylase (DOHH) activity converting a single lysine to a hypusine moiety. Considering the role of 
eIF5AHyp in mitochondrial function, we investigated how exacerbated hypusination affects brain metabolic 
profile in a TDP-43 animal model. 
Methods: Heterozygous wtTDP-43 mice (TARhet) expressed rAAV-DHS/DOHH or rAAV-eIF5A for 2 
months. We applied biochemical and immunohistochemical analysis to assess cerebral TDP-43 
pathology and neuronal loss. Comprehensive metabolome coverage via GCMS was performed to 
measure cerebral metabolite levels. RNAseq and NanoString analysis were applied to identify 
transcriptomic profiles. 
Results: Biochemical analysis demonstrated increased phosphorylated TDP-43 levels following 
DHS/DOHH expression. Interestingly, metabolome analysis revealed significant reduction of cortical 
pyruvate, lactate and several other metabolite levels following induced neuronal eIF5AHyp. In agreement, 
bulk RNAseq and the NanoString analyses identified upregulation of genes in mitochondrial OXPHOS 
pathway, carbohydrate metabolism, and oxidative stress uniquely pertinent to DHS/DOHH. Notably, DHS 
and hypusine levels are increased in AD and AD+LATE-NC brain, also corroborated in TDP-43 brain 
tissue. 
Conclusions: Our study suggests that hypusination drives the cerebral metabolic dysregulation observed 
in rAAV-DHS/DOHH expressing mice, suggesting eIF5AHyp as a metabolic switch in controling pyruvate 
supply and ATP production. Our findings provide pioneering evidence for eIF5AHyp regulation of brain 
glucose hemostasis and mitochondrial impairment under energy-demanding TDP-43 proteinopathy state 
in ADRD.
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METHYLOME ANALYSIS OF FRONTOTEMPORAL LOBAR DEGENERATION PATIENTS WITH TDP-
43 PATHOLOGY 
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Aims: In the last decade, numerous studies have highlighted the importance of DNA methylation in the 
functioning of the central nervous system, yet the genome-wide contribution of epigenetic changes to the 
development of FTLD remains largely unexplored and constitutes the aim of the present study. 
Methods: We performed the largest FTLD methylation study to date, focused on patients with TDP-43 
pathology (FTLD-TDP), where we included 192 matched pairs of frozen post-mortem tissue samples from 
frontal cortex (FCX) and cerebellum (CER) regions (N=394; Mayo Clinic Brain Bank). Samples were 
divided into 6 groups: FTLD-TDP types A, B and C, GRN mutation carriers, C9ORF72 repeat expansion 
carriers (N=25 per group); and neurologically normal controls (N=42). For each sample, DNA methylation 
was profiled using reduced representation bisulfite sequencing. MethylKit, DMRFinder and EdgeR tools 
were employed to compare patient groups versus controls at the CpG level as well as differentially 
methylated regions, either including all genomic locations or focusing specifically on promoters. 
Results: We identified differentially methylated CpGs both unique and shared between patient groups 
and/or brain regions. Importantly, we found multiple CpGs within NFATC1 across all patients, possibly 
impacting gene transcription and neuroinflammation. At the DMR level, we identified 93 loci in FCX 
(FDR<0.05; 53 hypomethylated; 40 hypermethylated versus controls) and 138 loci in CER (79 
hypomethylated; 59 hypermethylated versus controls). Results were prioritized for functional follow-up 
using an in-house built scoring system, which highlighted an important role for the hexosamine 
biosynthetic pathway in FTLD-TDP. Integration of the methylome data with already existing genome, 
transcriptome and proteome data is currently ongoing. 
Conclusions: Overall, our results suggest that epigenetics plays a role in FTLD-TDP pathophysiology 
and highlights the need for further studies to profile additional epigenetic layers.
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Aims: Cytoplasmic TDP-43 inclusions are a hallmark of ALS/FTD pathology. Here, we aim to investigate 
the molecular mechanisms underlying the recognition of aberrant TDP-43 condensates/aggregates by the 
cellular degradation machinery. A further aim is to check whether the biophysical state of TDP-43 
condensates influences TDP-43 degradation and recognition by the degradation machinery. 
Methods: In doxycycline-inducible stable cell lines expressing GFP-tagged C-terminal fragments (CTFs) 
of 25 kDa (TDP-43220-414) or mutant variants (more liquid-like or more aggregation-prone), we examine 
TDP-43 CTF condensates upon inhibition of the proteasome or autophagy. Using an unbiased 
proteomics approach, we identify differential interactors of more liquid-like versus more solid-like TDP-43 
CTF condensates. Furthermore, we examine colocalization of autophagy-related factors with TDP-43 
CTF condensates. 
Results: We demonstrate that TDP-43 CTFs form large cytosolic condensates upon inhibition of the 
proteasome, e.g. with MG132 or Bortezomib. TDP-43 CTF condensates do not colocalize with stress 
granule marker proteins, e.g. G3BP1 or ATXN2, demonstrating that they are distinct from stress granules. 
TDP-43 CTF condensates exhibit distinct dynamic behavior at different timepoints after inhibitor treatment 
and show distinct degradation kinetics. TDP-43 CTF condensates colocalize with autophagy-related 
factors, such as p62/SQSTM1, UBQLN2, and NBR1. These and other factors were also found to 
associate with TDP-43 CTF condensates in an unbiased proteomics experiment. 
Conclusions: Our study suggests that TDP-43 CTFs are degraded by the proteasome, but upon 
proteasome inhibition accumulate to high levels and then form cytosolic condensates that are distinct 
from stress granules. The formed TDP-43 CTF condensates co-localize with autophagy-related factors, 
suggesting that they are recognized by specific autophagy receptors and cleared by autophagy. Future 
studies will test the hypothesis that the biophysical state of TDP-43 condensates governs their 
degradation mechanism.
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Aims: Amyotrophic lateral sclerosis, ALS, is a fatal disease with not fully understood disease 
mechanisms. Therefore, phenotypic disease models are needed for the development of new therapies. 
The disease occurs in familial and sporadic forms, fALS and sALS. Although only about 10% of cases are 
familial with a known hereditary origin, they are important for disease modeling. Known fALS forms have 
mutations in the SOD1, C9orf72, TDP-43, FUS, and other genes. 
Methods: Human induced pluripotent stem cells with fALS mutations can be differentiated toward spinal 
motor neurons. They are canonical disease models that reflect phenotypic disease symptoms. In our 
hands, iPSC-derived spinal motor neurons with SOD1 D90A, SOD1 A4V, three C9orf72 mutations, 
TDP43 G298S, and TDP43 A384V mutation could be cultivated on microelectrode array plates for 14 to 
28 days. 
Results: First electrophysiological activity can be observed after 7 days and lasts more than 5 weeks. 
After 14 days in vitro, a reliable hyperexcitation of the disease motor neurons compared to the wild-type 
neurons can be observed for C9orf72 and SOD1 mutated forms but not for the TDP43 mutated forms. 
Measurement of NF-L and an MTT assay delivered complementary results. We tested riluzole, TUDCA, 
and spermidine in these assays. Riluzole demonstrated in all assays a robust effect. 
Conclusions: Observation of cells from 14 to 28 div delivers significant information on compound action 
profiles.
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Aims: Around 10% of all frontotemporal lobar degeneration patients display neuronal inclusions 
containing the fused in sarcoma protein (FTLD-FUS). Atypical FTLD-U (aFTLD-U) is the most common 
FTLD-FUS subgroup and is associated with a uniform presentation of a very early-onset, severe 
behavioral FTD phenotype, often without a family history. The etiology of FTLD-FUS is still largely 
unknown, hampering the development of effective therapies. To unravel the molecular mechanisms 
driving the disease and enable translational studies, we aim to generate and characterize human induced 
pluripotent stem cell (iPSC)-derived models from patients diagnosed with FTLD-FUS. 
Methods: Initially, we reprogrammed four independent lymphoblastic lines (3 aFTLD-U, 1 healthy control) 
originating from the International Consortium on FTLD-FUS. Subsequently, we guided their differentiation 
into neuronal progenitor cells and eventually into cortical neurons. One line containing a genetically 
engineered mutation in FUS (p.Arg495X) that leads to amyotrophic lateral sclerosis (ALS) with FUS 
pathology and the corresponding isogenic control line were also included to compare and contrast 
pathological hallmarks in FTLD-FUS with ALS-FUS. 
Results: We confirmed the expression of distinct pluripotency markers in all iPSC lines. To validate the 
success of neural induction and establish the cortical identity of the neural tissue, we characterized these 
lines using well-established markers. Our next steps will focus on exploring whether cortical neurons 
derived from aFTLD-U patients manifest pathological features associated with FTLD. Specifically, we will 
investigate FUS mislocalization or aggregation, as well as the deposition of other proteins known to co-
accumulate with FUS in FTLD-FUS patients, including EWS, TAF15 and TNPO1. 
Conclusions: By developing a human iPSC model of FTLD-FUS using patient-derived cells, we expect 
to initiate efforts for targeted therapies to be developed, ultimately leading to clinical trials and new 
treatment options for patients.
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Aims: Loss of function mutations in the progranulin gene (GRN), are the second most common genetic 
cause of frontotemporal lobar degeneration (FTLD), a disorder that accounts for 10-20% of all young-
onset dementias. GRN, as other risk genes associated with dementia, is primarily expressed in microglia, 
the immune cells of the brain. However, the functional consequences of granulin deficiency on human 
microglia biology remain unknown. 
Methods: Using CRISPR/Cas9 genome editing technology, we generated a GRN knockout (KO) induced 
pluripotent stem cell (iPSC) line. We confirmed the knockout using sanger sequencing and immunoblot. 
We have differentiated the GRN-KO line into microglia using our MIGRATE protocol. We have performed 
a series of in vitro experiments exploring whether GRN deficiency leads to functional alterations. 
Results: We found that GRN-deficient microglia show altered transcriptomic and functional features 
associated with phagocytosis and lysosomal dysfunction. To better understand the effect of microglial 
GRN deficiency in vivo, we xenotransplanted the iPSC-derived microglia progenitors into the mice brain 
and performed histological assessment of the mouse brain. 
Conclusions: Overall, our results reveal an essential role of GRN in regulating microglial physiology and 
potentially highlighting disease mechanisms contributing to GRN-FTLD.
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Aims: C9orf72 repeat expansion mutation (C9) is the most common genetic cause of sporadic and 
familial Amyotrophic Lateral Sclerosis(ALS) and Frontotemporal Dementia (FTD). The aim of this study 
was to determine why cell death is triggered only in specific neuronal populations, while others remain 
'protected' or are less susceptible to disease is still an open question. In particular, whether it’s the way 
neurons respond to the accumulation of toxic insults or the initial neuronal transcriptional state that 
determines their vulnerability is still unknown. 
Methods: We have carried out a large scale profiling of single cell transcription signature throughout 
disease development in a Drosophila model of C9 toxicity. 
Results: We followed transcriptional changes across the development of disease and tracked cell 
populations during disease progression. We have identified cell populations which are depleted in 
response to C9 repeat expression, and therefore vulnerable to toxicity. On the other hand, other 
populations are resistant to toxicity, and maintain their cell number during disease progression. We find 
that a major determinant of vulnerability is the transcriptional state of the cell before it’s exposed to C9 
repeat expression and that this resistant transcriptional state is conserved. We identify Xbp1 as a key 
transcription factor in regulating the trascriptional state of a resistant population and we show that 
upregulating Xbp1 can rescue C9 toxicity in our fly models. 
Conclusions: We find that a major determinant of vulnerability is the transcriptional state of the cell 
before it’s exposed to C9 repeat expression and that this resistant transcriptional state is conserved, we 
also show that cells resistant to disease have a higher expression of pathways involved in maintenance of 
proteostasis.
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Aims: ALS’s complex pathophysiology necessitates a multifactorial therapeutic strategy targeting various 
pathways. PrimeC, a novel formulation combining ciprofloxacin and celecoxib, synergistically targets key 
pathologies to impede ALS progression. The synergistic effect between ciprofloxacin, a Dicer gene 
regulator, and celecoxib, a neuroinflammation regulator was demonstrated preclinically. Rodent studies 
demonstrated improved pharmacokinetics when the two were combined, with significant beneficial effects 
for the combination utilizing synaptoneurosomes and iPSC ALS models. PrimeC was evaluated clinically 
in a 12-month, open-label, Phase 2a study. 15 patients with ALS treated with PrimeC were compared to 
propensity-matched, untreated ALS patients. Significant changes in ALS-related biomarkers following 
treatment (TDP43 p=0.002, PGJ2 p<0.001, CATD p=0.015, LC3 p=0.05) indicated PrimeC's biological 
activity. Clinical outcomes demonstrated an 18% and 30% improvement, as measured by ALSFRS-R and 
FVC, respectively. NeuroSense’s PARADIGM trial reflects a pioneering approach to spotlighting blood-
based biomarkers. Primary outcomes include analyzing TDP-43 and PGJ2. Exploratory endpoints include 
additional biomarker-driven assays, potentially elucidating PrimeC’s biological activity and target 
engagement. 
Methods: PARADIGM is a prospective, randomized, double-blind, placebo-controlled Phase 2b study 
evaluating PrimeC. A multicenter trial on 69 patients was commenced. A large battery of biomarkers will 
be screened using mass spectrometry-based Proteomics Discovery and validated via Targeted 
Proteomics Assay. Additionally, miRNA profiling in PrimeC-treated patients’ blood will map differentially 
expressed miRNAs. PrimeC’s ability to alter NfL elevation, a promising biomarker for neuronal 
degeneration and death, and its correlation to key clinical outcomes, will also be assessed. 
Results: would elucidate PrimeC’s effects on target biomarkers and miRNAs, and their correlation with 
clinical outcomes and efficacy. 
Conclusions: Consolidating this battery of biomarkers will enhance our understanding of PrimeC's MoA 
and biological activity, setting the stage for a more sophisticated and precisely tailored pivotal study.



 
Shift 2 - 0616 

DEVELOPMENT AND CHARACTERIZATION OF ALPHA-INTERNEXIN ANTIBODIES FOR 
IMMUNOASSAY DEVELOPMENT 

POSTER SHIFT 02 (MARCH 8-9): THEME D: TDP43, TMEM106B AND C9ORF72-RELATED 
DISEASES / D03. IMAGING, BIOMARKERS, DIAGNOSTICS 

Francisco Meda1, Camilla Johansson2, Karin Palm2, Gunnar Brinkmalm1, Ulf Andreasson1,2, Kaj 
Blennow1,2, Hlin Kvartsberg1,2, Henrik Zetterberg1,2,3,4,5,6 
1Department of Psychiatry and Neurochemistry, Institute Of Neuroscience And Physiology, The 
Sahlgrenska Academy, University Of Gothenburg, Mölndal, Sweden, 2Clinical Neurochemistry 
Laboratory, Sahlgrenska University Hospital, Mölndal, Sweden, 3Clear Water Bay, Hong Kong Center For 
Neurodegenerative Diseases, Hong Kong, Denmark, 4Department of Neurodegenerative Disease, Ucl 
Institute Of Neurology, London, United Kingdom, 5UK Dementia Research Institute, Ucl Institute Of 
Neurology, London, United Kingdom, 6Wisconsin Alzheimer’s Disease Research Center, University Of 
Wisconsin School Of Medicine And Public Health, Madison, United States of America 

Aims: Alpha-internexin (AINX) is a type IV intermediate filament alongside the neurofilament triplet 
proteins. Although AINX is mostly expressed during the developing brain, it is still present in mature 
neurons and said to be involved in axonal outgrowth. Previous work recognized it as a major component 
aggregating in neuronal intermediate filament inclusion disease (NIFID), a subtype of frontotemporal lobar 
degeneration with fused in sarcoma aggregates. Based on this, the objective of this project was to 
produce and characterize antibodies against AINX, in addition to combining them with commercially 
available antibodies to develop a novel AINX immunoassay. 
Methods: In-house monoclonal antibodies originated from mice immunization with two recombinant AINX 
peptides (Ina1; B15) and posterior fusion of B-cells with a myeloma cell line. Commercial antibodies 
selected: anti-AINX PA5-95368, anti-AINX NBP2-75407 and anti-AINX NB300-140. Standard ELISA was 
performed with different combinations of antibodies using in-house produced recombinant AINX89-499 as 
calibrator. Immunoprecipitation followed by mass spectrometry (IP-MS), using both in-house and 
commercial PA5-95368 was performed to assess antibody binding and specificity. 
Results: The in-house antibodies were successfully raised, purified, and tested on a direct ELISA setup, 
where the recombinant protein was detected with high affinity. When tested against biological samples 
(CSF and brain extracts) all antibody combinations detected AINX in sodium dodecyl sulphate (SDS) 
brain fractions, however in CSF, it was only detected by one combination (B15_PA5-95368). To further 
assess antibody binding, IP-MS using the in-house antibodies and PA5-95368 revealed that, in SDS brain 
fractions, PA5-95368 had AINX sequence coverage of 90%, B15 of 56% and Ina1 of 85%. 
Conclusions: The antibodies raised in-house alongside PA5-95368 are a promising base for 
immunoassay development, although further optimization is needed to specifically detect AINX in body 
fluids.
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Aims: GRN mutations are one of the most frequent causes of frontotemporal lobar degeneration with 
TDP-43 pathology. As progranulin is involved in lysosomal pathways, we aimed to study whether plasma 
lysosphingolipids, byproducts of lysosomal metabolism, are increased in GRN mutation carriers, and to 
evaluate their possible use as fluid-based biomarkers in frontotemporal dementia (FTD) associated 
with GRN mutations. 
Methods: We analyzed plasma levels of four lysosphingolipids (glucosylsphingosin d18:1 [LGL1], 
lysosphingomyelins d18:1 and isoform 509 [LSM18:1, LSM509] and lysoglobotriaosylceramide [LGB3]) in 
128 GRN carriers and 142 non-carriers. GRN carriers consisted of 102 patients with GRN-associated 
FTD (FTD-GRN), and 26 presymptomatic carriers (PS-GRN), and we performed longitudinal 
assessments in the latter. Non-carriers included healthy controls, patients with C9orf72-associated FTD, 
and sporadic FTD. Plasma lysosphingolipids were measured by electrospray ionization-tandem mass 
spectrometry coupled to ultraperformance liquid chromatography, and neurofilament light chain (NfL) with 
SIMOA. 
Results: GRN carriers had higher levels of LGL1, LSM18:1 and LSM509 compared to non-carriers 
(p<0.0001). Sporadic and C9orf72-associated FTD patients had no lysosphingolipid increases. In FTD-
GRN, LGL1 and LSM18:1 increased along with the age at sampling, and LGL1 with the disease 
duration. In PS-GRN carriers, there was a significant increase of the same two lysosphingolipids over 3.4-
year follow-up; notably, LGL1 levels were associated with NfL changes. 
Conclusions: This study evidences an age-dependent increase of β-glucocerebrosidase and acid 
sphingomyelinase substrates in GRN patients, with progressive changes along disease course since the 
presymptomatic phase. Among FTD patients, plasma lysosphingolipids appear to be uniquely elevated 
in GRN carriers, which suggests their use as non-invasive disease-tracking biomarkers of progression, 
specific to the pathophysiological process. This could be particularly relevant in the context of disease-
modifying approaches based on lysosomal function rescue in GRN disease.
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Aims: Cognitive and behavioural deficits are observed in around 50% of ALS patients. While it is thought 
that cognitive deficits are largely driven by TDP-43 pathology, there is currently no sensitive pathological 
correlate of behavioural deficits. 
Methods: The current cohort consisted of 30 sporadic ALS patients who underwent neuropsychological 
behavioural assessment as part of the Edinburgh Cognitive ALS Screen (ECAS). In these patients we 
examined post-mortem brain tissue from 6 brain regions (i) amygdala, (ii) orbitofrontal cortex (BA11/12), 
(iii) ventral anterior cingulate (BA24), (iv) medial prefrontal cortex (BA6), (v) prefrontal cortex (BA9) and 
(vi) the dorsolateral prefrontal cortex (BA46). 
Results: ECAS behavioural screen predicted pTDP-43 pathology with 100% specificity and 86% 
sensitivity with amygdala showing best sensitivity and specificity. In the amygdala we show that presence 
and severity of intra-neuronal pTDP-43 pathology but not astroglial or Tau pathology is associated with 
clinically detectable behavioural deficit. Severity of TDP-43 aptamer staining was also associated with 
clinically detectable behavioural deficit and exhibited a positive correlation with ferritin immunoreactivity 
(regardless of phenotype). 
Conclusions: This suggests that TDP-43 pathology in the amygdala is associated with ECAS determined 
behavioural deficit and that ferritin increases occur upstream of behavioural deficit.
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Spain, 28Cognitive Disorders Unit, Department of Neurology, Donostia University Hospital, Neurology, 
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Disease, Ucl Queen Square Institute Of Neurology, London, United Kingdom 

Aims: Presymptomatic genetic FTD features decreases in cerebral blood flow (CBF) involving 
frontotemporal and subcortical regions. We investigated whether associations between regional cerebral 
hypoperfusion and cognition manifest during the presymptomatic and prodromal stages. 
Methods: This study includes individuals from the Genetic FTD Initiative (GENFI). Individuals were 



 
classified into groups based on mutation +/- with or without early symptoms as follows: presymptomatic 
carriers who scored zero on the Clinical Dementia Rating plus NACC FTLD Behavior & Language 
Domains (CDR+NACC FTLD; n = 196), prodromal carriers who scored a 0.5 on the CDR+NACC FTLD (n 
= 36), and non-carrier relatives (n = 202). Participants completed a neuropsychological battery covering 
attention & processing speed, executive function, language, memory recall, visuospatial ability, and social 
cognition domains, calculated as mean composite z-scores of individual tests. Linear mixed effects 
models tested the association of regional CBF measured by arterial spin labeling MRI with these domain 
scores across groups. Models adjusted for the effects of age, sex, and years of education. A random 
intercept clustered over families was included. 
Results: After Bonferroni correction, the interaction between regional CBF and group membership was 
significantly positive for the attention & processing speed domains in the CDR 0.5 group relative to non-
carrier controls within several left hemisphere regions: the superior, medial, and inferior frontal gyri, the 
inferior & medial temporal gyri, and the medial orbitofrontal cortex. The right thalamus and right temporal 
pole were also significant for this interaction. 
Conclusions: Regional cerebral hypoperfusion may represent an early biomarker of the prodromal 
stages of genetic FTD and could be considered as a neurophysiological outcome measure in clinical 
trials.
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Aims: To determine whether rheumatoid arthritis (RA) is associated with cognitive decline in dementia 
patients and to explore how sex modifies the association. 
Methods: We conducted a population-based cohort study including dementia patients aged 40 years or 
older identified from the Swedish Registry for Cognitive/Dementia Disorders-SveDem during 2007-2018. 
We used mixed-effects models to examine the interactive associations of RA and sex on cognitive decline 
and Cox proportional hazards models to investigate the risk of all-cause mortality. 
Results: The final cohort included 24 727 patients with dementia, among them 10 527[42.6%] were men 
(mean[SD] age, 77.1[7.5] years) and 14 200[57.4%] were women (78.3[7.6] years). The median follow-up 
was 3.9 years (interquartile range, 2.5-5.6 years) for men and 4.2 years (2.7-5.9 years) for women. In all, 
521 persons were diagnosed with RA, of them 147[1.4%] were men and 374[2.6%] women. After 
adjusted for age, comorbidities, cholinesterase inhibiters, memantine, disease modifying antirheumatic 
drugs, cognitive trajectories did not differ between RA and non-RA patients. However, compared to non-
RA patients, patients with RA had slower cognitive decline in women (0.37 points/y; 95%CI, 0.02 to 0.72 
points/y) but not men (0.11 points/y; 95%CI, −0.50 to 0.72 points/y). Compared to non-RA, RA patients 
with dementia had a higher risk of all-cause mortality (HR[95%CI], 1.22[1.03-1.44]), especially men 
(HR[95%CI], 1.74[1.28-2.36]). We observed similar results across specific dementia types of Alzheimer’s 
disease and mixed dementia. 
Conclusions: In this cohort study, we found that compared to non-RA patients, cognitive decline to a 
lower extent in female than in male dementia patients with RA, but a higher risk of mortality was found in 
men, which might be related to the sex differences in comorbidities and comedications.
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Aims: Recently, we demonstrated an enrichment in gene fusion events in ALS post-mortem brain and 
spinal cord using STAR-Fusion to assess publicly available RNA-Seq datasets. Here, we began to 
assess the consequences of these fusion events with a focus on one of the most recurrent gene fusions 
identified in ALS: the inter-chromosomal fusion between YY1 Associated Factor 2 (YAF2) and RING1 and 
YY1 Binding Protein (RYBP). Both genes are involved in chromatin remodeling and transcriptional 
regulation through ubiquitination of histone H2 (H2AK119ub1) and interaction with polycomb (PcG) 
proteins. 
Methods: Human neuroblastoma SH-SY5Y cells were transfected with plasmids coding for either YAF2, 
RYBP or YAF2-RYBP fusion. Immunocytochemistry followed by immunofluorescence was performed to 
assess H2AK119ub1 levels as well as interactions with PcG proteins. Western blots were performed to 
assess PcG proteins and H2AK119ub1 levels in human control and ALS post-mortem motor cortex 
(mCTX). 
Results: Our results indicated that YAF2 and RYBP interact with three PcG proteins in SH-SY5Y cells: 
EZH2, RING1A and histone H3 tri-methylated at lysine 27 (H3K27me3). While YAF2-RYBP fusion did not 
alter EZH2, and H3K27me3 levels, there was a significant increase in RING1A levels in YAF2-RYBP 
fusion-transfected cells compared to EGFP- and RYBP-transfected cells. Consistently, YAF2-RYBP 
fusion significantly decreased H2AK119ub1 levels in SH-SY5Y cells. Lastly, our results did not reveal any 
changes in EZH2, RING1A, H3K27me3, and H2AK119ub1 levels in ALS mCTX compared to controls, 
thus supporting a role for YAF2-RYBP fusion in modulating these proteins. 
Conclusions: Altogether, our results demonstrate that YAF2 fusion to RYBP regulates interaction with 
RING1A in ALS. Ongoing RNA-Seq and transposase-accessible chromatin with sequencing (ATAC-Seq) 
studies will determine whether YAF2-RYBP fusion alters chromatin accessibility and thereby gene 
expression in ALS.
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Aims: GWASs have identified a common haplotype in TMEM106B associated with increased risk for 
neurodegeneration. This risk haplotype reportedly increases TMEM106B aggregation in human brains, 
and is sensitive to decreased activity of TDP-43. Here, we investigated if structural variants (SVs) in 
the TMEM106B risk haplotype mediate these interactions. 
Methods: We performed long-read whole-genome sequencing of 209 individuals: 92 AD patients and 
117 cognitively healthy centenarians. SVs in TMEM106B were identified using sniffles2, and further 
characterised through haplotype-phased de novo assembly. We performed linkage disequilibrium (LD) of 
SVs and previously reported GWAS-SNPs in the risk haplotype. We used pg-CpG-tools to evaluate 
methylation status across the TMEM106B haplotypes, as well as TARDBP. Finally, we 
compared TMEM106B haplotype sequences of AD and centenarian genomes with 47 genomes from the 
Human Pangenome Research consortium. 
Results: We identified an AluYb8 retrotransposon in the 3’ UTR of the TMEM106B in complete LD with 
the risk haplotype. Alu-elements can mediate (post-)transcriptional interference of nearby genes. When 
transcriptionally, active, Alu-elements can further propagate throughout the genome. We found that the 
risk haplotype is more methylated than the protective haplotype, likely a consequence of an evolutionary 
selection to suppress AluYb8 activation and propagation. Similarly, we observed age-related 
demethylation of TARDBP, which may dysregulate TDP-43 and enable further dysregulation 
of TMEM106B via the AluYb8. Additionally, we observe convergent evolution for retaining SINE-
retrotransposon insertions in the 3’ UTR of TMEM106B orthologs across species, suggesting evolutionary 
significance, such as immune-related benefit in lung-tissues. Finally, we found that African genomes 
harbour two unique haplotype sequences of TMEM106B, explaining why LD is reduced in TMEM106B in 
non-European genomes. 
Conclusions: An AluYb8 retrotransposon is a candidate causal variant driving association 
of TMEM106B with different neurodegenerative diseases.
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Aims: Nasu-Hakola disease (NHD) is a rare autosomal recessive disorder, pathologically characterized 
by leukoencephalopathy, astrogliosis, axonal spheroids, and accumulation of microglia. Clinically, it is 
characterized by cognitive decline, skeletal pain and polycystic osteodysplasia. NHD is caused by a 
mutation in the TYROBP gene in a homozygous state. 
Methods: In this case report we describe a 40 years old patient with progressive cognitive deterioration 
within four years. 
Results: At the forefront of the clinical picture were the symptoms of prefrontal syndrome, memory and 
concentration disorders and the overall breakdown of personality. Brain MRI showed severe diffuse 
atrophy and increased white matter signal predominantly periventricular, which was milder than seen in 
leukodystrophies and ALD. CSF examination showed increased total proteins, increased IgG and absent 
oligoclonal synthesis of gamma globulins. 14-3-3 protein was negative, and screening for PrP mutations 
was also negative. WES revealed the mutation c.94G→A in TYROBP gene in the homozygous state 
confirmed the Nasu-Hakola disease. The patient did not report any skeletal pain, nor did we detect any 
bone abnormalities. In the genealogical analysis, we did not confirm the consanguinity of the parents, but 
we found that the parents came from neighbouring villages in a sparsely populated area in the north of 
Slovakia. 
Conclusions: Early onset dementia is always a big diagnostic challenge. In the case of a negative family 
history, rare autosomal recessive diseases, including Nasu-Hakola disease, should be considered. WES 
is a reliable method for detecting such rare diseases and a logical step when diagnostic options are 
exhausted.
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Aims: A hexanucleotide expansion in the intron of C9orf72 is the most frequent cause of genetic form of 
FTLD/ALS. The expanded DNA repeat suffers transcription and produces repeat RNA. The repeat RNA 
further undergoes repeat associated non-AUG (RAN) translation. In the expanded C9orf72 repeat, RAN 
translation produces five distinct dipeptide repeat proteins (DPR) that are considered to be highly 
neurotoxic. Therefore, selective inhibition of RAN translation could have therapeutic potential. Although 
several factors have been proposed as potential RAN translation modulators, detailed mechanism of RAN 
translation remains obscure. 
Methods: Here we have utilized nano-luciferase based RAN translation reporters that can monitor either 
poly-GA or poly-GR expressions. Conventional AUG dependent translation was monitored with firefly 
luciferase reporter activity. 
Results: With 22 different siRNA-mediated knockdowns of translation-related factors, we have identified 
several factors that significantly inhibit/stimulate relative signals of RAN translation reporter over 
conventional AUG dependent reporter. 
Conclusions: These results implicate that C9orf72 RAN translation could be modulated via multiple 
endogenous factors. Further experimental work will clarify how these factors contribute to RAN 
translation, thereby elucidating an important aspect of the pathogenesis of C9orf72 FTLD/ALS.
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Aims: Neurodegeneration in C9orf72-linked frontotemporal lobar degeneration (FTLD)/amyotrophic 
lateral sclerosis (ALS) is known to be caused by the toxicities of transcribed GGGGCC repeat RNA 
(repeat RNA) itself and/or its repeat-associated non-AUG (RAN) translation products, dipeptide repeat 
protein (DPR). We previously reported that hnRNPA3, through binding to repeat RNA, suppressed the 
accumulation of repeat RNA and DPR. It indicates that hnRNPA3 promotes the degradation of the repeat 
RNA; however, hnRNPA3 itself is not structurally expected to function as an RNase. Here, we aimed to 
identify RNA degradation-associated proteins that interact with hnRNPA3. 
Methods: In the presence or absence of (GGGGCC)80 repeat RNA, we performed proximity biotin-
phenol labeling assays, known as APEX2 proteomics, to biotinylate and purify the proximate interactors 
of fused hnRNPA3-APEX2 in HeLa cells. Biotinylated interactors were then identified by LC-MS/MS. To 
test their effects on repeat RNA accumulation, siRNA-mediated knockdown screenings were performed. 
Further validation was conducted on endogenous repeat RNA using fibroblasts derived 
from C9orf72 GGGGCC expansion mutation carriers. 
Results: hnRNPA3-APEX2 proteomics identified 190 proteins whose biotinylation state changes in the 
presence or absence of the repeat RNA; however, no apparent RNases were included. Accordingly, we 
performed a stringent filtering of the 190 proteins and selected nine RNA-binding proteins (GO: 0003723) 
as candidate interactors that might be involved in repeat RNA degradation. The following siRNA-
screening identified reduction of PABPC1 (a cytoplasmic isoform of poly adenylate-binding protein) 
increased the repeat RNA accumulation in HeLa cells, as well as hnRNPA3. In addition, In 
Situ Hybridization revealed that the siRNA-mediated PABPC1 reduction also promoted the accumulation 
of repeat RNA foci in (GGGGCC)80 repeat expression HeLa cells and in C9orf72 mutation carrier-derived 
fibroblasts. 
Conclusions: With APEX2 proteomics, we identified that PABPC1 interacts with hnRNPA3 and mediates 
the degradation of the pathogenic C9orf72 repeat RNA. Our results have the potential for the 
development of novel therapies targeting repeat RNA for C9orf72-FTLD/ALS.
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Aims: A range of human mutant SOD1 transgenic mouse models has been developed that is shown to 
mimic amyotrophic lateral sclerosis (ALS). Of these models, the most widely used is the 
SOD1(*G93A)1Gur mouse (Gurney et al., 1995) that is bred on a mixed C57BL/6 x SJL background. 
Although the SOD1G93A mouse has been a bedrock for ALS research and is a well-used model for over 
a decade, there are some concerns about its strong and early phenotype. The SOD1 mouse model bred 
on a pure C57BL/6 background might thus be a suitable alternative since it presents with a delayed ALS 
phenotype onset compared to the original strain and therefore can provide a longer treatment window for 
interventions. The aim of this study was to longitudinally evaluate the behavioral phenotype as well as 
electromyography (EMG) and neurofilament-light chain (NF-L) pathology of B6.SOD1G93A mice. 
Methods: B6.SOD1G93A mice (JAX mouse #004435) of mixed sex were longitudinally analyzed for 
motor deficits using Vercelli score, wire suspension test, beam walk test, grip strength test, and pasta 
gnawing test at an age of 8, 14, and 20 weeks. Additionally, Compound Muscle Action Potential (CMAP) 
and Motor Unit Number Estimation (MUNE) was measured. In vivo blood of these mice was evaluated for 
NF-L levels. 
Results: Behavioral tests are completed and are currently statistically analyzed. Animals do show a 
progressive motor phenotype which correlates with a reduction in CMAP and MUNE. NF-L level analyses 
are currently ongoing. 
Conclusions: The progressive pathology observed in B6.SOD1G93A mice could provide a more 
appropriate model for studying early-stage pathological processes in ALS and provide a longer treatment 
window for the development of new therapies.
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Aims: Alzheimer's disease-related dementias (ADRD) encompass a wide range of neurodegenerative 
diseases including Alzheimer’s disease, vascular dementia, frontotemporal dementia (FTD), Lewy body 
dementia (LBD), amyotrophic lateral sclerosis (ALS), Parkinson’s disease (PD), and mixed dementia. The 
heterogeneity of ADRDs presents challenges for animal modeling of disease mechanisms to recapitulate 
the full spectrum of human disease. 
Methods: Mouse strains carrying disease associated alleles in the Psen, App, Apoe, Tardbp, Mapt and 
Scna on the C57BL/6J genetic background were breed to homozygosity and then crossed to either B6, 
DBA/2J, FVB/NJ or WSB/EiJ to generate a set of 36 unique ADRD models. The generated models were 
assessed using a high-capacity multi-domain screening to prioritize future ADRD modeling of drug 
discovery, preclinical testing, and disease pathology. 
Results: We found that the genetic background of strain significantly influenced the onset of behavioral 
deficits. Male and female App/Psen1/Mapt/Tardbp mice on an FVB or WSB background met our “no-go” 
criteria by showing elevated body temperature, reduced activity or increased frailty at 6 months of age. 
However, the same 4xKI mutations on a B6 (heterozygous and homozygous KI) or D2 (heterozygous KI) 
background are our top candidates as they show a late-onset trajectory of decline suggestive of a 
translatable ADRD model. 
Conclusions: Our results demonstrate that combining ADRD mutations across genetically distinct 
backgrounds is a promising strategy to generate new mouse models that better model the human mid 
and late-life onset of deficits associated with ADRD. We identified several promising models of ADRD that 
exhibited late-onset frailty and motor deficits as function of mutation burden. The resulting model(s) will 
be translationally relevant and provide important insight into disease mechanisms for the future of ADRD 
research and drug discoveries.
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Aims: Cerebral amyloid angiopathy (CAA) is characterized by the deposition of the amyloid β (Aβ) protein 
in the cerebral vasculature which poses a major risk factor for the development of intracerebral 
haemorrhages (ICH). However, only a minority of patients with CAA develops ICH (CAA-ICH), and to date 
it is unclear which mechanisms determine why some patients with CAA are more susceptible to 
haemorrhage than others. Claudin-5 is a tight junction protein critical for functioning of the blood-brain 
barrier (BBB). We hypothesized that the expression of claudin-5 is altered in CAA-ICH cases compared to 
non-hemorrhagic CAA (CAA-NH) cases. 
Methods: Using immunohistochemistry, we assessed the expression of claudin-5 in the microvasculature 
of occipital lobe and temporal lobe tissue from cases with CAA-associated ICH (CAA-ICH; n=20) and 
non-haemorrhagic CAA (CAA-NH; n=40). Also 42 control cases free of stroke and neurodegenerative 
pathologies were included. Group differences were assessed using linear regression with correction for 
potential confounders (age, sex, and biobank). 
Results: We found lower levels of claudin-5 expression in the microvasculature of CAA-ICH cases 
compared to CAA-NH cases in both occipital (p=0.027) and temporal (p=0.035) grey matter, and in these 
patients, claudin-5 expression did not correlate to CAA severity. Claudin-5 expression was also reduced 
in the overlying white matter of the occipital (p=0.018) and temporal (p=0.015) lobe tissue of CAA-ICH 
cases compared to CAA-NH cases. 
Conclusions: We provide evidence that decreased levels of claudin-5, potentially reflecting impaired 
BBB integrity, might be associated with the development of CAA-associated ICH. Future studies in larger 
cohorts with more biomarkers of BBB function are needed to substantiate these findings.
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Aims: The Amyloid Precursor Protein (APP) has gained great interest in biomedical research due to its 
causal involvement in Alzheimer’s Disease (AD) and Cerebral Amyloid Angiopathy (CAA). The vast 
majority of pathogenic variants causing AD or CAA are located inside or around the Amyloid-Beta (Aβ) 
domain of APP. To date, only one pathogenic variant (associated with AD) has been found in the APP 
intracellular domain (AICD). We report a novel AICD variant in the VTPEER motif in a patient with 
recurring strokes and aim to unravel pathomechanisms. 
Methods: We obtained a skin biopsy from this patient and measured APP expression levels and its 
subcellular localization in fibroblasts. We will generate isogenic induced pluripotent stem cells (iPSCs) 
from these fibroblasts, which will be used to generate 2D neuronal cultures where we will measure APP 
expression and its subcellular localization. We will apply mass-spectrometry to identify changes in AICD 
interactors. In 3D cerebral organoids and neuro-mesodermal assembloids (to better capture the 
neurovascular phenotype) we will use single-cell RNA sequencing to investigate changes in gene 
expression and employ the recently published SCOUT pipeline to extensively characterize multiscale 
features of 3D fluorescence imaging datasets. 
Results: Experiments in patient fibroblasts have shown no differences in APP RNA and protein levels 
compared to controls. However, presence of APP C-terminus in lysosomes was increased in the patient 
line. Moreover, we successfully reprogrammed patient fibroblasts into iPSCs and have implemented the 
SCOUT pipeline on our control cerebral and striatal organoids. 
Conclusions: We identified a novel APP variant associated with stroke in the AICD. This variant may 
increase APP abundance in lysosomes. Using iPSC-based models, we will further investigate disease 
mechanisms in more relevant cell types.
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Aims: Patients with acute spontaneous intracerebral hemorrhage (ICH) develop secondary 
neuroinflammation and cerebral edema that can further damage the brain. Preclinical studies in acute 
brain injury models have shown that the investigational drug candidate, MW01-6-189WH (MW189), 
decreases neuroinflammation and cerebral edema and improves functional outcomes. MW189 was also 
safe and well tolerated in phase 1 clinical trials in healthy adults. Therefore, we designed the first-in-
patient exploratory trial to determine safety and tolerability of MW189 in acute ICH patients, identify 
trends in potential mitigation of neuroinflammation and cerebral edema, and assess effects on functional 
outcomes. 
Methods: The Biomarker and Edema Attenuation in IntraCerebral Hemorrhage (BEACH) trial is a first-in-
patient phase 2a, proof-of-concept study of MW189 in patients with ICH. This multicenter, prospective, 
randomized, double-blind study will enroll 120 non-traumatic ICH participants, with an anticipated average 
age in their mid-60s and substantial numbers of individuals with cerebral small vessel disease and 
cerebral amyloid angiopathy. Patients will be randomly assigned 1:1 to receive intravenous MW189 (0.25 
mg/kg) or placebo (saline) within 24 hours of symptom onset and every 12 hours for up to 5 days or until 
hospital discharge. 
Results: The trial is actively enrolling participants. The primary outcome is all cause-mortality within 7 
days post-randomization between treatment arms. Secondary endpoints include all-cause mortality at 30 
days, perihematomal edema volume after symptom onset, adverse events, vital signs, pharmacokinetics 
of MW189, and inflammatory cytokine concentrations in plasma (and cerebrospinal fluid if available). 
Other exploratory endpoints are functional outcomes collected on days 30, 90, and 180. 
Conclusions: BEACH will provide important information about the utility of targeting neuroinflammation in 
ICH and will inform the design of future larger trials of acute CNS injury.
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Aims: Alzheimer’s disease (AD) is a neurodegenerative disorder hallmarked by amyloid-beta and 
cerebral amyloid angiopathy, which influences vascular reactivity and neurovascular coupling. Caloric 
restriction (CR) or its mimetic resveratrol (Rsv) have shown to improve vascular health and could 
therefore possibly delay neurodegeneration in AD. To address their potential vascular effects, we 
assessed relative cerebral blood flow (rCBF) in healthy (WT) and TgF344-AD (Tg) rats under normal and 
hypercapnic conditions, using pseudo-continuous Arterial Spin Labeling (pCASL) MRI. Our aim was to 
establish whether dietary intervention 1) alters rCBF and 2) could possibly preserve healthy vascular 
physiology in a rat model of AD. 
Methods: Graphical abstract of study design and data 
acquisition: 

 
Results: Whole brain analysis revealed differences in rCBF in males, while none of these differences 
were observed in females (Fig.2A). At baseline conditions, CR lowered rCBF compared to control and 
Rsv treated male rats (Fig.2B). In addition, we observed a lowered rCBF in aged Tg male rats, different 
from their age matched WT controls (Fig.2C). The observed lowering of rCBF due to aging or CR 
treatment, persisted during the CO2 challenge (Fig.2D), where additionally, Rsv Tg males showed higher 
rCBF, compared to their age matched Tg controls. During the recovery phase, CR lowered rCBF 
compared to Rsv treated male rats (Fig.2E), similar to the effect observed at 
baseline. 



 

 
Conclusions: In this MRI study, we provide evidence of differences in blood flow between sexes as well 
as a contrasting change of rCBF in response to dietary intervention using CR or Rsv in WT- and TgF344-
AD rats. To further unravel the difference between these treatments in this model of AD, ongoing work is 
focusing on the molecular underpinning of mechanisms resulting in the observed rCBF responses.
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Aims: Objective: Cardiovascular and metabolic disease are associated with an increased risk of 
Alzheimer’s disease (AD), which disproportionately affect African Americans (AA) who are 2 to 3 times 
more likely to develop AD. Emerging evidence indicates that up to 50% of AD cases are a result of 
modifiable cardiovascular and metabolic risk factors, therefore prevention strategies may play a critical 
role in reducing AD risk for AAs. The overall objective of the study was to examine the effect of an 
adapted brain healthy diet (MIND+SOUL) on cardiometabolic risk among older AAs at risk for AD. The 
primary aim was to assess the response of cardiometabolic biomarkers (body composition, lipid profile, 
glucose metabolism, and inflammation) for AD to the MIND+SOUL diet intervention. 
Methods: Methods: We conducted a single arm 12-week culturally tailored dietary intervention 
(MIND+SOUL) in 3 waves that consisted of a total of 30 cognitively normal older AAs, aged 55 years and 
older who had one or more cardiovascular risk factor. The MIND+SOUL intervention encompassed 
dietary education classes, health coaching sessions, and weekly groceries. Cardiometabolic risk profile 
assessments were collected at baseline and at the 12-week mark. 
Results: Results: A total of 28 AAs completed the intervention with a retention rate of 93%. From 
baseline to 12 weeks, improvements in cardiometabolic risk were observed in body mass index (p=0.249) 
and glucose (p=0.456). 
Conclusions: Conclusion: Results from this study indicate the MIND+SOUL intervention is feasible for 
older AA and changes in cardiometabolic risk from baseline to 12 weeks differ, but are not significant. 
Also, results from this study will inform the development of a R01-scale randomized control trial that will 
test the efficacy of the MIND+SOUL intervention among older AA across a larger geographical area.
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Aims: We experienced the two patients who showed hemiparkinsonism and Holme's tremor after 
intracerebral hemorrhage (ICH) due to spontaneous rupture of arteriovenous malformation (AVM). 
Dopamine transporter images of them were nearly non-visible at the unilateral ICH area. Therefore, we 
report the Kernohan's notch injury and pathomechanism of unilateral dopamine damage. 
Methods: We retrospectively review the dopamine transporter images of hemiparkinsonism and Holms' 
tremor patients to evaluate the relationship between dopamine depletion and parkinsonism and tremor. 
Among them, two patients showed severe unilateral dopaminergic deficit (nearly not showing any 
dopamine uptake) and contralateral Holme's tremor and parkinsonism. Their symptoms elicited after large 
ICH due to AVM. 
Results: One patient showed hemiparkinsonism on his right arm and leg and Holme's tremor on his right 
arm. This symptom occurred after 11 months of large lobar ICH on Rt parietal occipital area and he 
operated craniectomy and hematoma evacuation, and then AVM embolization was done. He complained 
of dizziness and clumsiness of his right arm and leg moreover, an uncontrolled tremor that was wax and 
wane. His symptoms were not well controlled with levodopa, beta-blocker, primidone, levetiracetam, and 
rivotril. He showed only right-side dopamine uptake on FP-CIT PET (image 1). Another patient showed 
Holme's tremor without parkinsonism on her right arm and leg. She also injured spontaneous ICH on the 
right temporoparietal area due to AVM, and a craniotomy was done. She showed only right-side 
dopamine uptake on FP-CIT PET (image 1). Her symptoms were very well controlled with low-dose 
levodopa and 
levetiracetam. 

 
Conclusions: Kernohan notch injury caused by acute large hemorrhage such as midline shifted lesions. 
It caused damage to the contralateral dopaminergic tract and then caused contralateral Holme's tremor or 
hemiparkinsonism.
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Aims: Cerebral white matter lesions (WML) are known to affect the severity of cognitive impairment in 
patients with dementia. Recent studies have suggested that there is a diversity in the impact of WML on 
cognitive function depending on patients’ brain volume or neuropathological background. In this study, we 
investigated the correlations between WML and cognitive scores in subgroups stratified based on brain 
volume and Alzheimer's disease (AD) biomarker status. 
Methods: Elderly patients with dementia and MCI at Osaka University Hospital (n = 441) underwent brain 
MRI, a neuropsychological assessment (MMSE), and cerebrospinal fluid (CSF) biomarker testing. BAAD 
(Brain Anatomical Analysis using Diffeomorphic deformation) software was used to quantitatively 
determine the brain volume and WML. Then, patients were divided into one of three subgroups based on 
the severity of brain atrophy; minimal atrophy (z < 1, n = 164), mild atrophy (1 ≤ z < 2, n = 147), and 
moderate atrophy (2 ≤ z, n = 130). CSF p-tau/Aβ42 ≥ 0.087 was regarded as a positive biomarker for AD. 
Results: In the subgroup with minimal atrophy, WML volumes were negatively correlated with MMSE 
scores in both AD biomarker-positive (r = −0.17) and -negative (r = −0.27) patients with statistical 
significance (p < 0.01, Spearman). In the mild atrophy subgroup, no significant correlations were 
observed in either AD biomarker population. In the moderate atrophy subgroup, a significant correlation 
was observed in the AD biomarker-negative patients (r = −0.32, p < 0.05, Spearman). 
Conclusions: The impact of WML on cognitive function can be affected by the severity of brain atrophy 
and a patient’s AD biomarker status.
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Aims: To explore the potential causal relationship between Alzheimer's disease and carotid artery plaque 
using a two-sample Mendelian randomization approach 
Methods: We performed a Mendelian randomization (MR) study to investigate the potential causal effect 
of Alzheimer's disease (AD) on carotid artery plaque (CAP). Single nucleotide polymorphisms (SNPs; 
P<5e-8) for AD and CAP were obtained from the International Genomics of Alzheimer's Project (IGAP; 
n=63926 discovery sample, 18,845 replication and 11,666 post-replication) and the Cohorts for Heart and 
Aging Research in Genomic Epidemiology (CHARGE) consortium and the UCL-LSHTM-Edinburgh-Bristol 
(UCLEB) (n=48,434) consortium, respectively. Inverse-variance weighted (IVW) was employed as the 
primary analysis and weighted median, MR-Egger, MR-PRESSO, and MR-Lasso as sensitivity analyses. 
In addition, we used Steiger filtering to identify SNPs that explain more variance in the exposure (AD) 
than the outcome (CAP). 
Results: We found that genetically predicted AD was causally associated with CAP (βIVW=0.10, 95%CI 
0.03 to 0.1, P<0.0001). Sensitivity methods including weighted median, MR-Egger, and MR-Lasso 
showed consistent direction of effect with IVW. A multivariable MR of AD, high-density lipoprotein 
cholesterol (HDL), and low-density lipoprotein cholesterol (LDL) on CAP showed that AD was not 
associated with CAP after adjusting for HDL and LDL, with strong evidence of LDL leading to higher CAP 
(βIVW=0.35, 95%CI 0.25 to 0.44, P<0.0001). 
Conclusions: Our study suggests AD as a potential causal risk factor for CAP.
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Aims: Traumatic brain injury (TBI) triggers a cascade of effects that cause immediate and delayed 
pathologies contributing to neurodegeneration and cognitive impairment. Fibrinogen is not only a marker 
of inflammation, but also a cause of the inflammatory responses. We previously showed that when the 
blood content of fibrinogen increases during mild-to-moderate TBI (m-mTBI), it results in enhanced 
cerebrovascular permeability. Here we investigate the effects of the increased cerebrovascular 
permeability and the resultant extravascular deposition of fibrinogen during m-mTBI. 
Methods: M-mTBI was generated in C57BL/6 mice. The resultant extravascular deposits of fibrinogen, 
astrocyte activation, neurodegeneration, and the expression of nuclear factor-κB (NF-kB) were assessed 
by immunohistochemistry 14 days after head injury. The specific effects of fibrinogen on neurons were 
tested using cultured mouse brain neurons and astrocytes. Astrocyte activation, neuronal death, neuronal 
NF-kB expression, and the generation of reactive oxygen species (ROS) were tested using 
immunohistochemistry, western blot, and ELISA. Short-term memory (STM) was assessed with novel 
object recognition and fear conditioning tests. 
Results: Fibrinogen increased cerebrovascular permeability and resulted in an increase of fibrinogen 
deposits in the vasculo-astrocyte interface. These effects were associated with the increased activation of 
astrocytes, neurodegeneration, the enhanced expression of neuronal NF-kB, the generation of ROS, and 
a reduction in STM in mice. 
Conclusions: Our results suggest that a TBI-induced increased blood level of fibrinogen contributes to 
increased cerebrovascular permeability, resulting in deposits of fibrinogen in the vasculo-astrocyte 
interface, leading to the activation of astrocytes and neurodegeneration. Neuronal activation can be a 
result of the overexpression of NF-kB and the overgeneration of ROS. These effects contribute to the 
reduction of STM, indicating that TBI-induced increased cerebrovascular permeability has a significant 
effect on cognition during neuroinflammatory diseases such as TBI.
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Aims: Neurodegenerative disease-associated protein aggregates, such as Amyloid beta plaques and 
Tau tangles in AD and Lewy bodies in PD, are believed to self-propagate and spread across brain 
regions following the “prion-like” mechanism. Prions replicate through the template-guided conversion of 
the normally folded prion protein (PrPC) by its misfolded, infectious form (PrPSc). Prion strains composed 
of PrPSc sharing identical primary sequences are known to exhibit distinguishable biological and structural 
properties. Using the PMCA (Protein Misfolding Cyclic Amplification) technique, it has been reported that 
bona fide recombinant prions can be generated using bacterially expressed recombinant PrP (recPrP) 
with specific cofactors, either spontaneously or in seeded reactions. However, previous efforts to faithfully 
propagate native prion strain properties with recPrP as substrate have failed. Here, we studied whether 
recPrP can serve as the substrate for efficient and faithful in vitro propagations of a mouse prion under 
specific PMCA conditions. 
Methods: In a seeded PMCA reaction supplemented with anionic cofactors, 10% brain homogenate (BH) 
from the RML mouse prion-infected terminally ill mouse was used as the template to amplify the protease-
resistant PrP species (PrP-res) from the protease-sensitive recPrP. The newly generated recPrP-res was 
subjected to biological characterization using wild-type mice and structural studies using cryogenic 
electronic microscopy (Cryo-EM). 
Results: Wild-type mice infected with RML-seeded recPrP-res developed classical prion clinical signs 
with a very synchronized incubation time, similar to that of the RML-infected mice. Further biochemical 
and histopathological analyses confirmed that these animals succumbed to the RML prion disease. Cryo-
EM studies provided the structural evidence for the in vitro replication of RML-specific strain conformation. 
Conclusions: As a proof of concept, our results support the notion that seeded amplification can faithfully 
replicate prion conformations to recombinant proteins under defined conditions.
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Aims: We established an in-vivo model to study traumatic brain injury (TBI) in the context of Alzheimer’s 
disease (AD) pathogenesis (Aim 1) followed by investigating the role of pathologically mutated tau in 
disease progression (Aim 2) 
Methods: This study uses two well characterized AD mouse models; Tau58/2 (tau P301L) and Alz17 
(unmutated tau). At 3 months, mice underwent surgery to induce a single TBI using a controlled cortical 
impact (CCI) device. On day 6 after surgery mice underwent behaviour testing: rotarod (motor deficits), 
elevated plus maze (anxiety) and open field (exploratory and locomotor activity). Mice were perfused on 
day 8 and tissue was collected for analysis by western blot (contralateral and ipsilateral) and by 
immunohistochemistry (coronal)

 
Results: Our behavioural and biochemical data reveal that a single severe TBI induced by a CCI device 
leads to an earlier onset and increased severity of cognitive deficits in Tau58/2 mice when compared to 
Alz17 mice. This was observed alongside an increase in reactive astrocytosis and microgliosis 
Conclusions: This study established two well characterized AD models as a tool to study the 
pathogenesis of TBI. Our findings indicate that injury in mice with tau mutated at P301L leads to an 
accelerated onset of AD-like symptoms, including increased astrocytosis and gliosis. Inflammation is a 
key mediator of both AD and TBI and clinical trials of immune modulation therapies after TBI are still in 
their infancy. The disease models described in this study will allow for the study of key mechanisms 
driving inflammation in both disorders and help identify novel therapeutic targets
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Aims: Huntington’s disease (HD) is a fatal neurodegenerative condition caused by the expansion of a 
CAG trinucleotide repeat in the HTT gene, which encodes a mutant form of the HTT protein with an 
extended polyglutamine tract. Recent research suggests that the gut microbiota (GM) – a complex 
ecosystem composed of bacteria, viruses, and fungi – modulates host metabolism, inflammation, and 
immune responses, possibly influencing the pathogenesis of brain disorders/diseases, including HD. 
Therefore, we have used a Drosophila model of HD to investigate the effects of pan-neuronal mutant HTT 
(mHTT) expression on the GM and gut physiology. 
Methods: GM were analysed via the colony forming unit assay and metagenomics analysis. The faecal 
transplantation assay was performed as an approach to modulate the observed gut dysbiosis. Gut 
physiology was studied through the Smurf assay and RNAseq analysis. 
Results: mHTT flies exhibited a higher abundance of culturable bacteria compared to wild-type 
HTT Drosophila, specifically Lactobacillus ssp. and Acetobacter ssp. This gut dysbiosis was treated by 
faecal transplantation, which increased the lifespan and median survival of mHTT flies. mHTT flies 
exhibited an increased permeability to blue dye, suggesting dysfunction or loss of the intestinal barrier, a 
phenomenon commonly associated with ageing and altered metabolism/immunity in Drosophila. 
Differentially expressed genes in the gut of mHTT flies highlight alterations in cell 
proliferation/differentiation processes (chinmo, D, Notum), as well as lipid (FASN3, Fad2), carbohydrate 
(LMan, Mal-B1) and chitin metabolism (Cht5, Cht9). 
Conclusions: Our study supports the influence of HD on GM content and epithelial physiology, 
suggesting a possible causative relationship between mHTT and altered gut bacteria 
homeostasis, dysregulation of cell gut proliferation/differentiation processes and disruption of gut 
metabolism.
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Aims: Mutations in RNF216, an E3-ubiquitin ligase, have been identified as the genetic cause of Gordon 
Holmes syndrome (GHS), a rare recessive neurodegenerative disease. Various loss-of-function (LOF) 
mutations inside and outside the catalytic domain of RNF216 have been described. However, how 
mutations outside the catalytic domain result in LOF and how mutations in RNF216 give rise to 
neurodegeneration, remains unclear. We hypothesize that the heterogenous group of mutations result in 
a common distorted pathway resulting in the formation of toxic aggregates and hence neurodegeneration. 
Identifying these pathways is our main objective. 
Methods: Like most neurodegenerative diseases RNF216 mediated neurodegeneration is associated 
with the abnormal protein deposits in the brain of patients. We will use spatial proteomics to unravel its 
associated aggregome. In addition, the interactome of both WT and mutated RNF216 will be mapped 
using proximity-dependent biotin identification (BioID). A comparison of the interactome and an 
integration with the data obtained from the aggregome experiment will shed light on the disease pathways 
at play. 
Results: Immunohistochemical analysis showed ubiquitin-positive and p62 immunoreactive intranuclear 
inclusions in the neurons of the neostriatum, CA1 and CA2 of the hippocampus and aria striata. These 
inclusions were negative for AT8,4G8 and TDP43. Aggregates are collected using laser capture 
microdissection and subsequently subjected to mass-spectrometry. 
Conclusions: The physiological and pathological mechanisms explored in this project hold the potential 
to greatly improve our understanding of GHS, shed light on novel key players in neurodegeneration, and 
open new avenues for a novel therapeutic target for this rare neurodegenerative disease.
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Aims: Deleterious mutations in the TANK1-binding kinase 1 (TBK1) cause amyotrophic lateral sclerosis 
(ALS). Our group generated Tbk1E696K knock-in mice carrying the TBK1 missense mutation p.E696K 
leading to an impairment of autophagy. The mutant mice show age-dependent ALS-like motor and 
neuropathological phenotypes, such as distal muscle paresis and increased accumulation of cytosolic 
p62 positive inclusions. Previous evidence showed that TBK1 phosphorylates mutant Huntingtin (mHTT) 
and attenuates its aggregation in vitro and in less sophisticated organismal models. In this study, we 
apply the Tbk1E696K knock-in mouse model to understand: 1) the cellular and molecular dysfunction linked 
to the onset and progression of mutant TBK1 (mTBK1) pathology, and 2) the functional interaction of 
TBK1 with mHTT during disease progression. 
Methods: To investigate the cell type- and stage-specific molecular deficits triggered by mTBK1 in the 
vulnerable spinal cord tissue, we used single nuclei RNA-Sequencing (snRNA-Seq) by the 10x Genomics 
platform in the Tbk1E696K knock-in at pre- and early-symptomatic stages. In parallel, we crossed 
the Tbk1E696K knock-in with a model of Huntington’s disease (HD) carrying a mHTT allele. In these double 
knock-in mice, we analyzed the impact of Tbk1E696K on the accumulation of mHTT protein inclusions in 
different brain regions over time. 
Results: In the Tbk1E696K knock-in mice we detected transcriptional dysregulation in microglia and 
macrophages already at pre-symptomatic stages. Moreover, the number of mHTT and p62 positive 
inclusions increases in the double mutant mice, supporting that the p.E696K mutation can impair 
clearance of aggregation-prone proteins. 
Conclusions: We identified cell-type and age-dependent dynamics of gene dysregulation 
in Tbk1E696K knock-in mice. Moreover, we demonstrated during disease progression a role of TBK1 for the 
accumulation of mHTT inclusions in a mammalian model of HD.
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Aims: The main objective of this study is to contribute to the modeling of phonation in women with 
Parkinson's disease. 
Methods: Our study stands out by (1) providing a conceptual and methodological framework for the 
segmentation of aerodynamic and acoustic data; (2) performing a multiparametric study; (3) identifying 
the sources of variation in aerodynamic and acoustic parameters; and (4) identifying parameters that 
characterize Parkinsonian speech. Data from 74 French native-speaking women (37 with Parkinson's, 37 
controls) divided into age groups (under 60, 60-70, over 70 years) from the AHN corpus [1] were 
analyzed. For Parkinsonian women, data were assessed in two pharmacological states: with L-DOPA 
(ON-DOPA) and without (OFF-DOPA). Parameters included estimated subglottic pressure (ESGP) and 
fundamental frequency (F0) during sentence repetition, examining variations in age, /p/ position, F0 
during its temporal course and at different positions in sentences, and the impact of L-DOPA treatment. 
Results: Parkinsonian speech is characterized by significantly lower ESGP levels and a significant 
decline throughout sentences across three age groups. Parkinsonian F0 of women under 60 is 
significantly higher than healthy women. Between 60 and 70, there's no significant difference, but after 
70, Parkinsonian women show significantly lower F0. A pronounced F0 decline was observed in all age 
groups. Our results also revealed that L-DOPA's impact on ESGP and F0 varies by age: in women under 
70, L-DOPA administration led to a significant increase in ESGP. Similarly, a significant F0 increase is 
noted, but only in women under 60 years. L-DOPA effectively reduces F0 and ESGP decline across all 
age groups. 
Conclusions: Our results are innovative in being the first to demonstrate a differentiated effect of 
Parkinson's disease alterations and L-DOPA administration based on the age of women.
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Aims: Currently available in-vitro models fail to reproduce the pathological complexities of most 
neuromuscular diseases, including Myasthenia gravis (gMG), a rare autoimmune disease driven by 
autoantibodies targeting components of the neuromuscular junction (NMJ). For the successful 
development of new therapies, robust alternative approaches methods (NAMs) that specifically mimic the 
human NMJ function are required to elucidate the toxicity mechanism of autoantibodies in gMG. 
Methods: In this study, the Ananda Devices microfluidic platform NeuroMuscle™ was used to create an 
in vitro 3D co-culture of motor neurospheres derived from human induced pluripotent cells and primary 
human skeletal muscle fibers that reproduces a functional NMJ. 
Results: The platform was validated for robust detection of muscle contraction after stimulation with 
acetylcholine; reproducible detection of NMJ function by quantifying muscle contraction after neuronal 
stimulation with glutamate and rapid detection of NMJ function inhibition by alpha-bungarotoxin and D-
tubocurarine. Functional connectivity was assessed with glutamate stimulation of neurospheres and 
subsequent calcium transients in GCaMP6-transduced muscle fibres. AChR antagonists also confirmed 
functional connections of NMJ co-cultures developed in the NeuroMuscle™ platform. Next, the NMJ 
cultures in the NeuroMuscle™ platform were incubated with sera from healthy and gMG patients which 
induced complement activation and impaired neurotransmission. 
Conclusions: The data highlight how Ananda Devices’ human based, in vitro, NeuroMuscle™ platform 
could support drug discovery in NMJ-related diseases and could be used to test compounds to 
understand efficacy and mechanistic rationale. In addition, Ananda Devices’ NeuroMuscle™ platform is 
scalable, compatible with standard laboratory equipment and uses human derived reagents and cells.
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Aims: To describe the study design and proposed timeline of the first interventional study in participants 
with early Neuronal α-Synuclein Disease (NSD). Background: we have recently proposed new biological 
definition and Integrated Staging System of Neuronal Alpha-Synuclein Disease (NSD-ISS). The major 
objective of NSD-ISS is to inform our understanding of early disease and accelerate development of 
disease-targeted therapies. We plan to apply NSD-ISS staging as inclusion criteria for P2P study. 
Methods: P2P is planned as a platform, Phase 2 randomized double blind multi-center, multi-regimen 
clinical trial evaluating the safety and early efficacy of investigational products for the treatment of early, 
stage 2B, NSD. The study is “nested” within PPMI and sponsored by the MJFF. Qualified participants will 
be recruited from PPMI, based on the presence of aSN neuronal pathology (SAA in spinal fluid), 
dopaminergic dysfunction (DaTscan imaging) and subtle clinical features (stage 2B NSD) but no 
functional impairment. The study’s Multiple Primary Endpoints include 1) DAT imaging as measured by 
the rate of progression in the mean striatum Specific Binding Ratio (SBR) and 2) rate of progression in 
the MDS-UPDRS part III score. Secondary endpoints include safety, tolerability and feasibility. The study 
will have an array of exploratory clinical (including digital) and biomarker measures. Intervention duration 
will be at least 24 months. 
Results: Interventions are being selected by a Therapeutic Evaluation Committee from > 15 industry 
submitted applications. The study targets to start enrolment in the first 2 regimens in 2025. 
Conclusions: We report the design of the first platform interventional study targeting the stage 2B NSD 
population. Platform design allows efficiency of operational infrastructure, ability to share placebo arm 
and perpetual testing of the promising interventional candidates.
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Aims: Spinocerebellar ataxia type-3 (SCA3) is a rare form of inherited ataxia without cure. It is caused by 
an expansion of a trinucleotide CAG repeat in the ATXN3 gene, translated to an expanded polyglutamine 
(PolyQ) tract in the ataxin-3 protein (Atx3). When the PolyQ tract in Atx3 expands, it causes the protein to 
aggregate and accumulate Atx3 in degenerating brain regions. Atx3 follows a complex self-assembly 
pathway initiated by an aggregation-prone region in its globular Josephin (JD) domain. As many of the 
critical structural elements driving JD self-assembly contain several positively charged residues, we 
hypothesized that CLR01, a molecular tweezer that binds to exposed lysines and arginines, could 
interfere with Atx3 aggregation both in vitro and in vivo. 
Methods: We employed a comprehensive and interdisciplinary approach to assess how CLR01 affects 
Atx3 self-assembly. Our investigation began with molecular-scale analyses to examine the interaction 
mechanisms, followed by assessing its impact on in vitro aggregation and amyloid fibril formation. Finally, 
we validated our discoveries using SCA3 cell and animal models. 
Results: Our results show that CLR01 binds to Atx3 JD, limiting its flexibility and altering Atx3 
aggregation pathways. In line with the biophysical data, CLR01 decreases aggregation and reverses 
synaptic defects in primary neurons expressing polyQ-expanded Atx3, and reduces motor defects in a 
SCA3 worm model. Furthermore, treatment of the CMVMJD135 SCA3 mouse model with CLR01 delayed 
symptom onset and improved motor function in correlation with rescued motor neuron pathology. 
Conclusions: CLR01 has the potential to mitigate the harmful effects of Atx3 aggregation in SCA3 and 
can contribute to the development of molecules that specifically target neurotoxic pathways.
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Aims: Objective: GRN haploinsufficiency in humans leads to a very high risk of developing FTD-GRN. 
FTD-GRN is a neurogenerative disease characterized by impairment of executive function, changes in 
behavior, and language difficulties. To address an unmet clinical need, we developed PR006A, an 
investigational gene therapy comprising an AAV9 capsid and GRN transgene, with the aim of increasing 
human progranulin levels in the CNS, thereby slowing disease progression. 
Methods: PR006A was tested in two models of FTD-GRN: (1) an in vitro induced pluripotent stem cell 
(iPSC)-derived neuronal model using cells from patients carrying heterozygous GRN mutations and (2) 
an in vivo Grn knockout (KO) genetic mouse model that have a complete loss of progranulin, display age-
dependent phenotypes, including lysosomal alterations, lipofuscin accumulation, microgliosis, and 
neuroinflammation, thus reflecting key pathological features of human FTD-GRN. 
Results: PR006A effectively transduced human FTD-GRN iPSC-neurons in vitro, resulting in a dose-
dependent production of progranulin which reversed functional deficits of the lysosomal enzyme 
cathepsin D and ameliorated TDP-43 pathology. PR006A administered to Grn KO mice via 
intracerebroventricular (ICV) injections reduced key FTD-GRN-related phenotypes in the brain, including 
accumulation of lipofuscin and ubiquitin, markers indicative of lysosomal abnormalities, and 
proinflammatory cytokine expression and microgliosis, markers indicative of CNS inflammation. Safety 
endpoints captured as part of the GRN KO mouse experiments revealed no adverse PR006A-related 
histopathological findings. A 6-month GLP toxicity study in non-human primates revealed no adverse in-
life observations or histopathological findings. 
Conclusions: PR006A treatment was well tolerated and without adverse findings in mouse and non-
human primate studies and demonstrated efficacy in human in vitro and mouse in vivo models of FTD-
GRN. PR006A is currently being studied in the Phase 1/2 PROCLAIM clinical trial.
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Aims: The aim of this study was to evaluate the benefits of osteopathic treatment on balance 
performance in cases of low back pain in a population suffering from Parkinson's disease (PD). 
Methods: The sample consisted of of 21 subjects with PD, with a mean age of 69.8±5.95 years. Subjects 
were randomly divided into two groups by gender to ensure homogeneity: a control group (NT) and a 
group that received osteopathic treatment (T). The independent variable was the group, and the 
dependent variables measured included balance (MiniBESTest), PD-related pain (KPDPS), low back pain 
(VAS), kinesiophobia (TSK), lumbar-related functional disability (RMDQ), and motor function (MSD-
UPDRSIII). 
Results: A statistically significant difference was observed between the groups for the variables 
MiniBESTest (p = 0.023* and η2 = 0.146), RMDQ (p = 0.039* and η2 = 0.205), and VAS (p = 0.044* and 
η2 = 0.197). An improvement in balance parameters of MiniBESTest was measured for the T group, while 
the NT group experienced a deterioration. 
Conclusions: A statistically significant improvement was observed in the MiniBESTest, RMDQ and VAS 
between groups. A clinically significant difference was observed for RMDQ and VAS score between the 
groups. Including osteopathic treatment for low back pain in a multidisciplinary approach for patients with 
Parkinson's Disease appears relevant for improving balance, functional disability, and pain. Addressing 
lumbar pain has positive effects on the morbidity related to the risk of falls in PD and helps prevent the 
risk of chronic pain. However, these promising results should be interpreted with caution due to the 
limited number of subjects participating in the study. Future clinical studies with a larger sample size will 
be appropriate to provide more conclusive statistics and further elucidate the influence of osteopathic 
treatment.
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Aims: In Parkinson’s disease (PD) the dopamine neurons containing neuromelanin (NM) are lost in the 
substantia nigra (SN), resulting in decreased NM and increased Fe concentrations. In Alzheimer’s 
disease (AD) neurons are lost in cortical regions where an increase of Fe occurs. We aimed to measure 
NM and Fe concentrations in human midbrain subregions of PD and AD subjects and to investigate the 
effect of NM and Fe on NM-sensitive magnetic resonance imaging (NM-MRI) signal, in order to evaluate 
the reliability of MRI in detecting the loss of dopamine neurons in PD. 
Methods: We imaged NM and Fe in slices of PD (n = 4) and AD (n = 7) subjects using NM and T2-
weighted MRI sequences. Results were then compared with a precise measurement of NM and Fe 
concentrations in the same midbrain slices, then imaging maps were calculated for each subject. 
Results: Compared to AD, the PD subjects showed increased NM-MRI values in superior colliculus and 
periaqueductal gray matter, and higher Fe concentration in substantia nigra. Both NM and Fe 
concentrations had unique significant contributions to the NM-MRI signal (mixed-effects model controlling 
for diagnosis, 163 grid sections, 11 specimens). 
Conclusions: Our results support the use of NM-MRI to study NM in the SN and midbrain regions like 
superior colliculus and periaqueductal gray matter for better monitoring of neuropathological damage in 
patients with PD and possibly in patients at risk of developing this disease.
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Aims: Elucidation of essential tremor neuroanatomical vulnerabilities by investigating the associations 
between polygenic risk and brain magnetic resonance images (MRI). 
Methods: We paired genetic and imagining data from the UK Biobank (UKBB) to model the associations 
of essential tremor (ET) polygenic risk scores (PRS) and brain structure. Individual-level genotyping and 
neuroimaging measures on 31,386 adults were used to correlate ET-PRS to brain morphometry. PRS-CS 
was used to infer SNP posterior effects and a PRS for each subject was obtained with PLINK. Principal 
component analysis (PCA) was performed to correct for population stratification. White matter 
tractography (WM DTI), mean diffusivity (MD), Free Water (FW) and NODDI models derived from 
diffusion weighted MRI (dMRI) were used to map WM integrity. Grey matter dMRI, along with cortical and 
subcortical anatomical data were also used. 
Results: Our results indicate significant associations between ET-PRS in WM DTI cerebellar 
microstructure. We found positive associations of ET-PRS with MD in the corticospinal tract, external 
capsule, corpus callosum, middle cerebellar peduncle, intracerebellar-input and purkinje tract, superficial-
frontal and uncinate fasciculus tracts. We also found extensive positive associations between ET-PRS 
and MD in several GM structures including the cerebellum, hypothalamus, caudate, putamen, thalamus 
and pedunculopontine nucleus. Also, the MD in thalamic deep brain stimulation hotzones VPL, VPM and 
VIM were positively associated with ET-PRS.We found ET-PRS negative associations with cortical 
volume in superior parietal and superior frontal areas. The subcortical volumes in the caudate, putamen, 
ventral diencephalon, midbrain, pons and medulla oblongata were all found to be negatively associated 
with ET-PRS. 
Conclusions: Brain structural vulnerabilities in healthy subjects at risk of developing ET correspond to 
WM and GM areas that are also known to be involved in the rythmogenesis and pathology of ET.
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Aims: Primary brain calcification (PBC; formerly Fahr’s syndrome; primary familial brain calcification 
(PFBC) in inherited cases) is an often-genetic disease that is characterized by calcifications most often in 
the basal ganglia but also cerebellum, thalamus or cerebral cortex. It causes a broad clinical syndrome 
involving neurological and psychiatric deficits. Mutations in several genes, including PDGFB, PDGFRB, 
SLC20A2, MYORG and XPR1, can cause autosomal-recessively or -dominantly inherited PBC/PFBC. 
However, sporadic brain calcifications are frequently observed also in healthy, often elderly individuals. 
PBC/Fahr’s syndrome has therefore been questioned as a disease entity, and the role of less extended 
calcification at higher ages remained elusive. The aim of this study is to better understand the differences 
between symptomatic and asymptomatic PBC. 
Methods: We subjected individuals with various degrees of PBC from the German Fahr-NET patient 
register to an extensive study protocol including neurological, neuropsychological, imaging, genetic and 
laboratory biomarker assessment. Furthermore we tested several established serum markers linked to 
neurodegeneration and glial activation. 
Results: The data show that almost all individuals with calcifications going beyond the putamen were 
symptomatic. In addition, we found that Serum GFAP was significantly increased in individuals with PBC, 
in line with the predominant expression of PBC genes in cells forming the blood-brain-barrier, including 
astrocytes. 
Conclusions: Our results define a clinically relevant imaging cut-off indicating the presence of PBC-
related symptoms. Moreover, an increase in serum GFAP indicates pathology in the sense of glial 
reactivity in PBC.
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Aims: This paper aimed to present a case of Inclusion Body Myopathy associated with Paget's disease of 
bone and Frontotemporal Dementia (IBMPFD), a rare autosomal dominant multisystem disorder caused 
by mutations in the valosin-containing protein (VCP) gene. 
Methods: We presented a comprehensive clinical evaluation of a 62-year-old male with a missense 
mutation in the VCP gene, highlighting the diverse clinical manifestations of this complex disorder. 
Results: The patient initially presented with progressive behavioral changes characterized by socially 
inappropriate behavior, repetitive movements, apathy, and altered food preferences, which began two 
years ago. The patient had been treated for unspecified myopathy seven years prior to the first reported 
behavioral changes. Neurological examination revealed proximal muscle weakness, generalized rigidity, 
and marked muscle atrophy. Laboratory tests were unremarkable except for elevated alkaline 
phosphatase levels. Brain MRI demonstrated global cortical atrophy, while arterial spin labeling (ASL) 
revealed decreased perfusion in the left frontal, temporal, and parietooccipital regions. Electromyography 
showed fibrillation, positive sharp waves at rest, and myopathic motor unit potentials during contraction. 
Subsequent skull imaging identified cranial bone thickening and sclerosis, consistent with Paget's 
disease. The behavioral and cognitive assessment led to a diagnosis of probable behavioral variant 
frontotemporal dementia (bvFTD). Genetic testing identified a likely pathogenic VCP gene mutation 
(c.383G>C), confirming IBMPFD. Treatment included escitalopram and atypical antipsychotics, resulting 
in a modest reduction in behavioral symptoms. 
Conclusions: This case highlights the importance of considering IBMPFD in patients presenting with a 
constellation of symptoms, including behavioral changes, muscle weakness, and Paget's disease.
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Aims: Primary familial brain calcification (PFBC), also known as familial idiopathic basal ganglia 
calcification or Fahr’s disease, is a rare neurodegenerative disorder characterized by calcium deposits 
mainly in the basal ganglia, cerebellum, thalamus, and subcortical white matter. The disorder manifests 
with a wide range of neuropsychiatric symptoms and movement abnormalities. There are several genes 
linked to PFBC: autosomal dominant mutations in PDGFB, PDGFRB, SLC20A2, and XPR1, and biallelic 
mutations in MYORG and JAM2 are causative. In this study, we set out to investigate the genetic causes 
of our PFBC study cohort from the German Fahr-NET register, evaluate pathogenicity of the variants, and 
analyze phenotype-genotype correlation. 
Methods: We performed whole-exome sequencing in 60 patients affected with PFBC as confirmed by 
brain imaging and neurological as well as neuropsychological examination. We filtered for rare variants 
affecting a splice site, or causing missense, nonsense, stop-loss, and/or frameshift alteration. The 
patients were examined thoroughly in our clinics. 
Results: In 18 patients from 16 unrelated families, we identified rare variants in the known PFBC genes: 
six in SLC20A2, six in MYORG, three in PDGFB, and one in PDGFRB and XPR1 each. While a minority 
of these variants have been previously reported as pathogenic, most of those detected in our cohort are 
novel. Moreover, we identified two rare variants in XPR1 and one in PDGFRB in our control cohort, which 
are not pathogenic according to brain imaging. We identified a rare variant in JAM2 in heterozygous state. 
Conclusions: In 30% of our patients, we identified a potentially causative variant in a known PFBC gene. 
As expected, variants in SLC20A2 were more frequent than in other genes; whereas variants in MYORG 
(33%) were more frequent than expected.
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Kondo2, Sumiyo Umeda2, Yuto Satake2, Takashi Suehiro2, Hideki Kanemoto2, Kenji Yoshiyama2, Takashi 
Morihara2, Manabu Ikeda2 
1Osaka University, Department Of Psychiatry, Osaka, Japan, 2Osaska University, Department Of 
Psychiatry, Osaka, Japan 

Aims: A GGC repeat expansion in the 5' untranslated region of the NOTCH2NLC is a genetic cause of 
Neuronal Intranuclear Inclusion Disease (NIID). Although proving the presence of intranuclear inclusion 
body by skin biopsy facilitated clinical identification of NOTCH2NLC-NIID patients, it is only performed in 
a few cases because of its invasive nature. Since patients with NOTCH2NLC-NIID heterogeneously 
exhibit cognitive, motor and autonomic dysfunction, it is difficult to diagnose it based on symptoms alone. 
Therefore, there may be a significant number of undiagnosed NOTCH2NLC-NIID cases. 
Methods: We performed a comprehensive genetic screening of NOTCH2NLC GGC repeat expansion by 
Repeat-Primed PCR and Amplicon-Length PCR in a total of 745 cases of our psychiatric dementia cohort 
including non-demented cases with suspected cognitive dysfunction. All cases were clinically classified 
according to the International Classification of Diseases (ICD)-10 system and cases of organic, including 
symptomatic, mental disorders (F0) were further subclassified into dementia subtypes. This study was 
approved by the Ethics Committee of Osaka University. Genomic DNA has been collected from patients 
of Psychiatric clinic of Osaka University Medical Hospital under written informed consent. 
Results: Two of the 745 cases were confirmed to have aberrant GGC repeat expansion in NOTCH2NLC. 
Subsequent skin biopsy revealed that both cases were positive for ubiquitin- and p62-positive intranuclear 
inclusion. One case of NOTCH2NLC-NIID showed anxiety and food intake disturbances with mild 
cognitive dysfunction, without MRI findings characteristic of NIID. 
Conclusions: NOTCH2NLC-NIID is one potential cause of cognitive dysfunction in our Japanese 
psychiatric dementia cohort.
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NOVEL PLATFORMS TO INVESTIGATE CENTRAL NERVOUS SYSTEM DISEASES FOR 
DISCOVERY PURPOSES 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G06. CELL, MOLECULAR AND SYSTEMS BIOLOGY 

Matteo Zanella1, Malika Bsibsi1, Blanca Torroba1, Marta Da Silva1, Laila Ritsma1, Dario 
Magnani2, Mariangela Iovino2, Roxana Redis1, Maria Herva Moyano2, Ludovico Buti1, Marijn Vlaming1 
1Charles River Laboratory, Early Discovery, Leiden, Netherlands, 2Charles River Laboratory, Early 
Discovery, Saffron Walden, United Kingdom 

Aims: There is an urgent need for reproducible and up scalable platforms for discovery of modifiers of 
Central Nervous System (CNS) diseases in high throughput formats. Recent advances in the areas of 2D 
and 3D stem cell research and gene/RNA editing have translated into opportunities to better understand 
brain diseases. Application within a drug discovery setting enables discovery of potential treatments using 
the most relevant cell models. 
Methods: Both induced pluripotent stem cells (iPSCs) and organoids represent promising resources for 
modeling CNS diseases. iPSCs can be used to generate patient-specific neurons or glial cells either as 
single cell types or in co-cultures. Organoids offer a three-dimensional representation of the brain, 
enabling the investigation of CNS architecture, connectivity and function; thus allowing in-vivo conditions 
to be simulated. 
Results: Our recent results confirm that iPSC-derived neurons and microglia are robust platforms for the 
study of neurodegenerative disorders, such as Amyotrophic Lateral Sclerosis (ALS) and Alzheimer’s 
Disease (AD). We demonstrate that these models possess phenotypical and functional properties similar 
to those observed in the human body, both in mono- and co-culture experiments, including electrical 
activity (neurons) and cytokine release (microglia). Differences can be observed between healthy and 
diseased cell lines which mimic pathological conditions, such as reduced firing activity in neurons with 
mutations in ALS causative genes. Additionally, we demonstrate downregulation of target genes in these 
cell types using either a siRNA- or ASO-based approach. 
Conclusions: Together, these platforms can help identify novel therapeutic targets and improve our 
understanding of disease mechanisms, with the goal of establishing effective treatments for CNS 
diseases.
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UNTANGLING LONG-TERM EFFECTS OF BOTULINUM TOXIN AS THERAPY FOR MOTOR 
SYMPTOMS 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G07. ANIMAL MODELS 

Petra Šoštarić Mužić1, Patrik Meglić2, Ivica Matak1 
1University Of Zagreb School Of Medicine, Department Of Pharmacology, Zagreb, Croatia, 2School of 
Medicine University of Zagreb, Pharmacology, Zagreb, Croatia 

Aims: Botulinum toxin A (BoNT-A) is often used as therapy for various motor disorders, including motor 
symptoms in Parkinsons disease and Parkinsonian syndromes. Its therapeutic effects are mostly 
associated with neuroparalysis of muscular motor terminals, but recent studies revealed that lasting 
effects on focal muscle hypertonia, are at least in part due to the toxin's central transcytosis. Here we 
examined action of botulinum toxin and its relative contribution of peripheral and central effects on normal 
and hyperactive muscles by implying neutralizing antitoxin and evoked focal spasticity by i.m. tetanus 
injection. 
Methods: Male Wistar rats were unilaterally injected into gastrocnemius muscle with BoNT-A (Clostridium 
botulinum type A neurotoxin complex, 5 U/kg). After 24 hours, BoNT-A-neutralizing antitoxin (5 I.U.) was 
administered intrathecally to prevent the toxin's central transcytosis. Motor tests such as gait ability test, 
digit abduction score (DAS) and electrophysiological measurements were repeatedly performed to assess 
motor performance recovery. After the animals recovered, unilateral injection of TeNT (1,5 ng) was 
administered to gastrocnemius to induce spastic paralysis and assessed by ankle dorsiflexion resistance 
test, Basso–Beattie–Bresnahan locomotor rating scale (BBB) and monosynaptic H-reflex measurements. 
Results: The BoNT-A induced lasting and reversible impairment of examined motor functions, which 
mostly recovered by day 70 post i.m toxin injection. The TeNT increased monosynaptic H-reflex was not 
decreased by BoNT-A. TeNT-evoked spastic paralysis was affected by BoNT-A central and peripheral 
effects showed during dorsiflexion test and BBB score. 
Conclusions: This data suggest that combined peripheral and central effects of the peripherally 
administered BoNT-A are responsible for its lasting action in hyperactive muscle, while peripheral toxin 
effect are more important in motor performance impairment and lasting muscle atrophy. Funding: CSF-
UIP-2019-04-8277
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INHIBITION OF ASTROCYTIC DRD2 SUPPRESSES CNS INFLAMMATION VIA PTS IN AN ANIMAL 
MODEL OF MULTIPLE SCLEROSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME H: DEMYELINATING DISEASES / H01. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT 

Guo Yongshun, Lu Shenzhao, Wu Yue, Zhou Jiawei 
Center for Excellence in Brain Science and Intelligence Technology, Chinese Academy of Sciences, 
Laboratory Of Development And Degeneration Of Basal Ganglia, Shanghai, China 

Aims: Astrocytes, which are the most abundant type of glial cell in the central nervous system, play 
essential roles in the maintenance of central nervous system homeostasis and contribute to the 
pathogenesis of neurodegeneration diseases. Dopamine is one of the abundant neurotransmitters, 
regulating multiple important physical processes. Although dopamine receptors are expressed in 
astrocytes, the impact of dopamine on glial cells is largely unknown. In this study, we investigated the 
function of astrocytic dopamine D2 receptor (Drd2) and its downstream signaling pathway in the 
pathogenesis of multiple sclerosis (MS). 
Methods: Astrocytic Drd2 conditional knockout mice were used to investigate the their role in 
experimental autoimmune encephalomyelitis (EAE), an animal model of MS. RNAseq was perform to 
explore the downstream pathway of Drd2 to regualte the inflammation. Drd2 antagonists were also 
screened to verify whether it could be used as a new target for the treatment of MS. 
Results: We showed the upregulation of Drd2 in reactive astrocytes in MS brain. Mice deficient in 
astrocytic Drd2 exhibited a remarkable suppression of reactive astrocytes and inflammation which were 
correlated with the amelioration of EAE. Comparison of the transcriptional profiles between mice deficient 
in astrocytic Drd2 and control revealed that astrocytic Drd2 regulated the expression of 6-pyruvoyl-
tetrahydropterin synthase (PTS) which modulated NF-κB activity through protein kinase C delta. 
Pharmacological blockade of astrocytic Drd2 with Drd2 antagonist dehydrocorybulbine remarkably 
inhibited the inflammatory response in vitro and in vivo. 
Conclusions: Our findings reveal a crucial role of astrocytic Drd2, and its downstream signaling pathway 
in the modulation of inflammatory response in astrocytes during MS pathogenesis. This study also 
provides new insights into the role of astrocytes in neurodegenerative processes and development of 
potential therapeutics for treatment of neurodegeneration diseases.
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6-PYRUVOYL-TETRAHYDROPTERIN SYNTHASE MODULATES THE FUNCTION OF OPCS IN 
MULTIPLE SCLEROSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME H: DEMYELINATING DISEASES / H01. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT 

Hui Xiao1, Zhou Jiawei2 
1Center for Excellence in Brain Science and Intelligence Technology, Laboratory Of Development And 
Degeneration Of Basal Ganglia, Shanghai, China, 2Center for Excellence in Brain Science and 
Intelligence Technology, Chinese Academy of Sciences, Laboratory Of Development And Degeneration 
Of Basal Ganglia, Shanghai, China 

Aims: During multiple sclerosis (MS), remyelination is occurred at the early stage of the disease but is 
finally failed. The most likely reason is the dysfunction of oligodendrocyte precursor cells (OPCs). 
Therefore, maintaining the function of OPCs has been proposed as a potential therapeutic approach for 
MS. Patients with deficiency of 6-Pyruvoyl-tetrahydropterin synthase (PTS) exhibited abnormal 
myelination, which indicated the correlation of PTS and myelination. We investigated the role of PTS in 
OPCs during the process of experimental autoimmune encephalomyelitis (EAE), an animal model of MS. 
Methods: Mice lacking PTS in OPCs (Ptspdgfra cKO mice) were used to investigate the impact of Pts in 
OPCs on the process of EAE. The number of oligodendrocyte lineage cells were evaluated by 
immunohistochemistry, Western blot, and quantitative PCR. RNA sequencing analysis was carried out to 
identify differentially expressed genes in spinal cord of Ptspdgfra cKO mice with EAE. Primary OPCs and 
oli-neu cells were used to examine the regulation of PTS to OPCs. 
Results: We show the upregulation of PTS in MS brain. Mice lacking PTS in OPCs exhibit a delay in the 
onset of EAE and decreased demyelination. The proliferation of OPCs and the level of Mbp was 
increased in spinal cord of PTS deletion mice. Mechanistically, PTS regulates the expression of hydroxy-
3-methylglutary-coenzyme-A synthase 1 (HMGCS1), which is the first enzyme catalyze cholesterol de 
novo synthesis. In OPCs, knockdown of PTS and overexpress HMGCS1 both increased the expression 
of Cspg4, which regulates the proliferation of OPCs. 
Conclusions: Our findings suggest that PTS modulates the proliferation of OPCs and demyelination 
during EAE, and provide a new drug target to regulate the proliferation of OPCs to treat demyelinating 
diseases.
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SELECTIVE RNAI-SILENCING OF SCHWANN CELL PIEZO1 ALLEVIATES MECHANICAL 
HYPERSENSITIZATION FOLLOWING PERIPHERAL NERVE INJURY 

POSTER SHIFT 02 (MARCH 8-9): THEME H: DEMYELINATING DISEASES / H01. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT 

Hongwei Yu1, Brandon Itson-Zoske1, Uarda Gani1, Chensheng Qiu1, Fan Fan2, Quinn Hogan1, Seung Min 
Shin1 
1Medical College of Wisconsin, Anesthesiology, MIlwaukee, United States of America, 2Augusta 
University, Physiology, Augusta, United States of America 

Aims: We previously reported functional mechanosensitive Piezo1 expression in Schwann cells of the 
peripheral nervous system, which plays a role in the regulation of myelination. The present study is 
designed to further investigate the role of Schwann cell Piezo1 in peripheral nociception. 
Methods: We first developed an adeno-associated viral (AAV) vector that has primary Schwann cell 
tropism after delivery into the sciatic nerve. This was achieved by packing AAV-GFP transcribed by a 
hybrid CMV enhancer/chicken β-actin (CBA) promoter using a capsid AAVolig001 to generate 
AAVolig001-CBA-GFP. Five weeks after intrasciatic injection of AAVolig001-CBA-GFP in naïve rats, GFP 
expression was detected selectively in the Schwann cells of the sciatic nerve. A short hairpin RNA 
against rat Piezo1 (PZ1shRNA) was designed that showed efficient physical and functional knockdown of 
Piezo1 in NG108 neuronal cells. A dual promoter and bidirectional AAV encoding a U6-driven PZ1shRNA 
and CBA-transcribed GFP was packed with capsid olig001 (AAVolig001-PZ1shRNA), and AAV was 
injected into unilateral sciatic nerve immediately after induction of common peroneal nerve injury (CPNI). 
Results: showed that the development of mechanical hypersensitivity in the CPNI rats injected with 
AAVolig001-PZ1shRNA was mitigated, compared to rats subjected with AAVolig001-scramble. 
Selective in vivo Schwann cell transduction and functional block of Piezo1 channel activity of primary 
cultured Schwann cells was confirmed. 
Conclusions: Our data demonstrate that 1) AAVolig001 has unique and selective primary tropism to 
Schwann cells via intrasciatic delivery, which provides a useful tool in studying demyelinating disorders, 
and 2) Schwann cell Piezo1 contributes to mechanical hypersensitivity following nerve injury.
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QUANTITATIVE ANALYSIS OF S1PR1 EXPRESSION IN THE BRAIN OF MS PATIENT USING 
[3H]CS1P1 

POSTER SHIFT 02 (MARCH 8-9): THEME H: DEMYELINATING DISEASES / H02. IMAGING, 
BIOMARKERS, DIAGNOSTICS 

Zhude Tu1, Jiang Hao1, Charles Zhou1, Lin Qiu1, Stephen Moerlein1, Robert Gropler1, Matthew 
Brier1,2, Gregory Wu2, Anne Cross2, Joel Perlmutter1,2, Tammie Benzinger1,2 
1Washington University School of Medicine in Saint Louis, Radiology, Saint Louis, United States of 
America, 2Washington University School of Medicine in Saint Louis, Neurology, Saint Louis, United States 
of America 

Aims: Multiple sclerosis (MS) is an immune-mediated disease characterized by demyelination and 
inflammation in the central nervous system (CNS). Previous studies demonstrated sphingosine-1-
phosphate receptor (S1PR) modulators effectively reduce expression of S1PRs, especially S1PR1, from 
the surface of most lymphocytes, thereby reducing immune cell trafficking out of secondary lymphoid 
tissues and reducing entry of pathogenic cells into CNS. Studies have also implicated direct CNS effects 
of S1PR modulators in MS with several lines of evidence suggesting a non-immune, inflammatory role of 
S1PR1 within the CNS. 
Methods: In this study, we explored the role of S1PR1 in the development and progression of 
demyelinating pathology of MS by quantitative assessment of S1PR1 expression using our S1PR1 
specific radioligand, [3H]CS1P1, in post-mortem CNS tissues including cortex, cerebellum, and spinal 
cord of MS and neurologically healthy cases. Immunohistochemistry and whole slide scanning of S1PR1 
along with various myelin proteins were also performed. 
Results: Autoradiography analysis using [3H]CS1P1 showed the expression of S1PR1 was significantly 
elevated in lesions compared to non-lesion tissue in MS cases, as well as neurologically healthy controls. 
Gray and non-lesion white matter did not significantly differ between controls and MS CNS tissues. 
Saturation autoradiography analysis showed an increased binding affinity (Kd) of [3H]CS1P1 to S1PR1 in 
both gray matter and white matter of MS brains compared to healthy brains. Our findings demonstrated 
the activation of S1PR1 and an increased uptake of [3H]CS1P1 in the lesions of MS CNS. The elevated 
binding affinity [3H]CS1P1 to S1PR1 in MS brains suggested physical or biochemical changes of S1PR1 
in MS brains that can impact ligand-receptor binding. 
Conclusions: Our quantitative autoradiography analysis using [3H]CS1P1 on human postmortem tissues 
demonstrates the feasibility of novel diagnostic strategies for MS by targeting S1PR1.
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INVESTIGATION OF MOTOR COORDINATION AND MEMORY PROCESSES DURING THE 
DEMYELINATION AND REMYELINATION PERIODS IN A CUPRIZONE MODEL OF MULTIPLE 
SCLEROSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME H: DEMYELINATING DISEASES / H03. ANIMAL MODELS 

Ivalina Valchinkova1, Ivanka Kostadinova2, Aleksandar Iliev3, Stancho Stanchev4, Nikola 
Stamenov3, Lyubomir Gaydarski3, Boycho Landzhov3 
1Faculty of pharmacy, Medical university-Sofia, Pharmacology, Pharmacotherapy And Toxicology, Sofia, 
Bulgaria, 2Faculty of pharmacy, Medical university of Sofia, Pharmacology, Pharmacotherapy And 
Toxicology, Sofia, Bulgaria, 3Faculty of Medicine, Medical university of Sofia, Anatomy, Hystology And 
Embryology, Sofia, Bulgaria, 4Faculty of Medicine, Medical university ot Sofia, Anatomy, Hystology And 
Embryology, Sofia, Bulgaria 

Aims: The aim of this study was to determine the changes in the body weight, motor coordination and 
memory processes in the context of a cuprizone model of multiple sclerosis in mice. 
Methods: The neurotoxicant, cuprizone, was administered to 8-week-old C57BL/6 mice with the drinking 
water at a concentration of 0.2% for 5 weeks in order to induce demyelination. After 5 weeks, cuprizone 
intake was discontinued and the mice received only drinking water for the next 5 weeks to allow 
remyelination. The body weight of the mice was measured daily during the first week and then once a 
week for the entire period of the experiment. Motor coordination and passive avoidance experiments were 
conducted at the end of each week. After the period of demyelination and remyelination, an 
immunohistochemical study with antibodies for apelin receptor and progenitor oligodendrocytes was also 
performed. 
Results: The body mass of the mice did not change significantly throughout the experiment. During the 
remyelination period, a gradual improvement in balance and memory processes in the mice was 
observed. 
Conclusions: 5-week administration of the neurotoxicant cuprizone did not result in a significant change 
in the body mass of the mice. Compared to the demyelination period, the removal of cuprizone from the 
drinking water lead to an improvement in mice's gait, coordination, and memory. Funding: The 
investigations were conducted with the financial support from Grant 2023, Contract №: D-
178/03.08.2023 to the Council of Medical Science of the Medical University of Sofia, Bulgaria
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INVESTIGATING THE ROLE OF LYSOSOMAL HYDROLASES IN ALZHEIMERS DISEASE: FROM 
ZEBRAFISH TO HUMAN. 

POSTER SHIFT 02 (MARCH 8-9): THEME I: LYSOSOMAL STORAGE DISEASES / I01. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY 

George Sigalas1, Anders Wallin1,2, Petronella Kettunen1,2 
1University of Gothenburg, Neuroscience And Physiology, Gothenburg, Sweden, 2Sahlgrenska University 
Hospital, Psychiatry, Cognition And Old-age Psychiatry, Mölndal, Sweden 

Aims: Cathepsin B and D are lysosomal hydrolases that are implicated in Alzheimer’s disease (AD). 
During the past years, research has produced contradictory results regarding their role in pathological 
processes, some of which show an increase in the expression levels of cathepsins in AD, while others 
show a decrease. Hence, the exact mechanism underlying their function and correlation with AD 
pathology remains unclear. In this study, we aimed at investigating their role in lysosomal function by 
using the zebrafish and compare our results to CSF biomarker analysis of control and AD patients from 
the Gothenburg Mild Cognitive Impairment study at the Memory Clinic in Gothenburg, for which brain 
imaging data, neuropsychological tests, as well as the core AD CSF biomarkers are available. 
Methods: To manipulate cathepsin signaling we used Pepstatin A and CA-074, two drugs that inhibit 
cathepsin D and B respectively, in transgenic ApoE:GFP zebrafish marking microglia. Moreover, the 
cathepsin levels were analyzed in CSF of control, as well as AD patients. 
Results: We explored cathepsin function in live zebrafish, focusing on microglia function. In short, 
microglia morphology, phagocytosis, as well as lysosomal function were investigated in vivo using 
confocal microscopy. Moreover, cathepsins were measured in human CSF and data were correlated to 
other patient variables, such as the core AD CSF biomarkers indicating disease progression. 
Conclusions: Our study combining an innovative new model for microglia function in neurodegenerative 
diseases, with analysis in well-characterized human samples helps unravel the function of cathepsins in 
AD pathology.
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BRINGING COLOR TO ELECTRON MICROSCOPY SHOWED LIPID ACCUMULATIONS OF 
LYSOSOME IN LYSOSOMAL STORAGE DISEASE 
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THERAPEUTIC TARGETS, MECHANISMS FOR TREATMENT 

Hye Eun Lee1, Minkyo Jung2, Jae Hyeok Lee3, Ji Young Mun2 
1Kyungpook University, Division Of Biomedical Science, Dae, Korea, Republic of, 2Korea Brain Research 
Institute, Neural Circuit, Daegu, Korea, Republic of, 3Pusan National University Yangsan Hospital, 
Department Of Neurology, Yangsan, Korea, Republic of 

Aims: In previous work, we showed iron accumulation was located in lysosome of patient derived cells 
with NBIA (Neurodegeneration with brain iron accumulation), and Lysosome’s functional disorder in these 
cells was observed in activity test. Our current research aims to investigate ultrastructural changes of 
lysosomes in NBIA patient derived cell and lysosomal storage disorder. 
Methods: We used mainly electron microscopy including Cryo-EM, Correlative light and electron 
microscopy, and 3DEM to investigate lysosomal structural changes. Correlative light-electron microscopy 
(CLEM) is a combination of light and electron microscopies, and thin lamella was made by Cryo-FIB for 
Cryo-tomography. 
Results: In our results, patient’s derived cells showed abnormal autophagy, mitochondria or excess lipid 
by confocal microscopy. Ultrastructure analysis by transmission electron microscopy (TEM) showed 
abnormal vesicles and shorten mitochondria. Specially, lipid or protein accumulations were shown in 
specific lysosome including lamellar structures through Correlative light and electron microscopy (CLEM) 
and Cryo-CLEM and tomography. 
Conclusions: Those data showed the functional and structural changes in lysosome induced lysosomal 
disorders, which suggested how related lysosome’s function and specific protein or lipid accumulations.
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EVIDENCE FOR APOER2-DAB1 PATHWAY DISRUPTION IN THE AMYGDALA IN SPORADIC 
ALZHEIMER’S DISEASE 
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Christopher Ramsden1, Mark Horowitz1, Daisy Zamora1, Dragan Maric2 
1National Institutes of Health, Nia/lci/lpu, Bethesda, United States of America, 2National Institute on 
Neurological Diseases and Strokes, Ninds/nih, Bethesda, United States of America 

Aims: Neuropsychiatric symptoms are common early manifestations of sporadic Alzheimer’s disease 
(sAD) that are associated with more rapid progression to severe dementia and death. Degeneration of the 
amygdala, a hub for emotional regulation and fear memory, may contribute to neuropsychiatric and 
cognitive manifestations of sAD. The ApoE receptor 2-Disabled homolog-1 (ApoER2-Dab1) pathway 
suppresses Tau phosphorylation as part of a multi-arm pathway that regulates cytoskeletal and synaptic 
integrity. Our group previously showed that multiple ApoER2-Dab1 components accumulate together with 
hyperphosphorylated Tau (pTau) in the hippocampus in mild cognitive impairment (MCI) and sAD cases. 
Here, we sought to assess whether ApoER2-Dab1 pathway components accumulate in amygdala in MCI 
and sAD. 
Methods: Imunohistochemistry (IHC) was used to label ApoER2-Dab1 components in coronal amygdala 
sections from 30 rapidly autopsied cases spanning the clinicopathological spectrum of AD. IHC images 
were uploaded into HALO image analysis software (Indica Labs, Corrales, NM). Stain positive area was 
quantified and compared to a standard battery of neuropathological, cognitive, and neuropsychiatric 
endpoints. Multiplex-IHC was used to provide spatial and cytoarchitectural context for ApoER2-Dab1 
pathway marker accumulation. 
Results: Two ApoER2 ligands (ApoE and ApoJ) and five intraneuronal ApoER2 signaling partners 
(Dab1, pP85αTyr607,pLIMK1Thr508, pTau Ser202/Thr205 and pPSD95Thr19) were higher in MCI and sAD cases 
than non-sAD controls and correlated with histological progression and cognitive and/or neurobehavioral 
manifestations of sAD. Multiplex-IHC revealed that Dab1, pP85αTyr607,pLIMK1Thr508, pTau Ser202/Thr205 and 
pPSD95Thr19 accumulated together within MAP2-labeled dystrophic dendrites and soma of ApoER2-
expressing neurons in the vicinity of ApoE/ApoJ-enriched extracellular plaques. 
Conclusions: Findings add to growing evidence that ApoER2-Dab1 disruption contributes to pTau-
related neurodegeneration in humans, and suggests that ApoER2-Dab1 disruption in amygdala may 
contribute to the neuropsychiatric manifestations of sAD.
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EXTRACELLULAR VESICLES RELEASED BY BRAIN CELLS PLAY A ROLE IN UNCOVERING 
INSIGHTS INTO THE INCREASED OCCURRENCE OF DEMENTIA IN SCHIZOPHRENIA 
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1Department of Medical Basic Sciences – University of Lleida (UdL) - Biomedical Research Institute of 
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Proteomics Research Group (+PPRG) - Neuroscience Area – University Hospital Arnau de Vilanova 
(HUAV), Lleida, Spain 

Aims: Schizophrenia (SCHZ) is linked to various coexisting conditions, including an increased prevalence 
of age-related dementia. Conversely, extracellular vesicles (EVs) play a crucial role in facilitating 
molecular exchange between different cells and systems in the human body. Although EVs have been 
implicated in brain-related disorders, neurodegeneration, and dementia [1], understanding the impact of 
brain EVs on the initiation and advancement of dementia in individuals with SCHZ is still incomplete. In 
this investigation, we utilized cutting-edge, discovery-driven proteomics techniques to analyze the 
proteome compositions of brain EVs (bEVs) in post-mortem brain tissues, with a specific focus on the 
prefrontal cortex (BA9). 
Methods: Our study cohort comprised individuals with SCHZ and those displaying progressive 
Alzheimer's disease (AD) (n=30). To isolate brain bEVs, we employed the PROSPR method [2], followed 
by advanced bioinformatics to identify common dysregulated molecular pathways shared by these two 
disease conditions. 
Results: Interestingly, bEVs in both disease conditions consistently demonstrate a remarkable uniformity 
in the regulatory patterns of proteins long associated with critical neurodegenerative processes linked to 
aging. Particularly noteworthy among these proteins are Glial Fibrillary Acidic Protein (GFAP), 
Immunoglobulins, Myelin Basic Protein (MBP), and the Microtubule Protein TAU, all of which consistently 
exhibit strikingly similar regulatory patterns in bEVs across both SCHZ and AD. 
Conclusions: These findings provide insight into potential shared mechanisms underlying 
neurodegeneration, suggesting a convergence of pathways within brain EVs that may contribute to the 
progression of dementia in individuals diagnosed with SCHZ. References Gallart-Palau X, Serra A, Hase 
Y, Tan CF, Chen CP, Kalaria RN, Sze SK. Brain Pathol. 2019 Sep ;29(5):593-605 Gallart-Palau X, Serra 
A, Sze SK. Mol Neurodegener. 2016 May 23;11(1):41
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POSITIVE AND NEGATIVE VALENCE EMOTIONAL SYSTEMS IN NEURODEGENERATIVE DISEASE 
(PAVES): METHODOLOGY FOR INVESTIGATING MECHANISMS AND NEUROANATOMY OF 
NEUROPSYCHIATRIC SYMPTOMS IN ALZHEIMER’S DISEASE AND RELATED DEMENTIA 
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Aims: This study investigates the impact of neurodegeneration on emotional systems by using the 
Research Domain Criteria (RDoC) Paradigms as categorized by the National Institute of Mental Health, 
with a particular emphasis on the Negative Valence (NV) and Positive Valence (PV) Systems and their 
relevance to Alzheimer's disease and related dementias (ADRD). Applying these RDoC paradigms will 
help us gain a deeper insight into the development of neuropsychiatric symptoms (NPS) in 
neurodegenerative disease. 
Methods: RDoC behavioral tasks spanning both NV and PV systems are administered to participants 
with a diagnosis of mild (CDR=1) AD, bvFTD, svPPA, or HD, and age matched controls. NV tasks 
include: Behavioral Approach Task (fear), NPU-Threat Task (anxiety), and Cold Pressor Task (pain 
processing). PV tasks include the Probabilistic Learning Task (reward learning) and a Habit Learning 
Task. We will analyze data derived from these tasks in conjunction with neuropsychiatric and imaging 
data collected from the broader Neurodegeneration-Associated Psychiatric Syndromes (R01AG062268) 
project. Our analytical framework encompasses correlations between our RDoC paradigm, MRI findings, 
and NPS outcomes, as well as an integrative assessment of behavioral and MRI data. 
Results: We hypothesize that individuals with neurodegenerative diseases will have impaired processing 
within the PV and NV domains, displaying correlations with NPS and regional brain atrophy. We 
anticipate that the degeneration of the vmPFC will be associated with low NV scores, internalizing NPS 
(such as anxiety and depression), and apathy. Furthermore, we predict that degeneration in NV Circuit 
Elements will be linked to high NV and Internalizing NPS. 
Conclusions: Our project represents a comprehensive examination of NPS mechanisms in order to 
advance our understanding of these crucial aspects of ADRD and inform the development of novel 
treatments to enhance patients’ quality of life.
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Aims: Impaired insight can be understood clinically as a loss of ability to appropriately recognise 
one’s own disease status. The study aimed to examine how the character of insight changes with 
disease stage and assess whether baseline levels of impaired insight can predict rate of brain 
atrophy across a period of 30 months in a cohort of subjects consisting of: subjective memory 
complaint (SMC), mild cognitive impairment (MCI), Alzheimer's disease (AD) and cognitively 
healthy controls (CN). 
Methods: Data from 794 eligible participants was extracted from the Alzheimer’s Disease 
Neuroimaging Initiative (ADNI) dataset. Insight levels were estimated using self-administered and 
informant responses to the Measurement of Everyday Cognition (ECog). Impairment was further 
categorised into overestimation or underestimation of ability. Brain atrophy rates were estimated 
for the whole brain and subregions associated with early atrophy in AD disease course. Atrophy 
rates were measured by change in brain volume calculated from 3 Tesla brain scans undertaken 
within 30 months. 
Results: Insight impairment worsened with disease stage, from minor failures of insight in CN and 
SMC to more pronounced impairment in MCI and AD. Overestimating ability was significantly 
correlated with increased whole-brain atrophy rates (p<0.001) independent of general cognitive 
decline. Overestimation of ability exhibited significant correlations with increased atrophy in 
specific regions of the brain: the medial temporal lobe, fusiform gyrus, and hippocampus. 
Conclusions: The present results suggest a significant correlation between overestimation of 
ability and increased rates of subsequent brain atrophy, highlighting insight as a possible 
neuropsychological prognostic marker. This is particularly seen in regions of the brain such as 
the hippocampus. However, further study into the phenomenon of insight and its progression 
over the disease course is required before predictive ability can be fully assessed.



 
Shift 2 - 0667 

RELATIONSHIP BETWEEN BRAIN ATROPHY AND NEUROPSYCHIATRIC SYMPTOMS IN 
ALZHEIMER'S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J04. IMAGING, BIOMARKERS, DIAGNOSTICS 

Hyon Ah Yi1, Hyung Lee1, Hae Won Kim2, Kyung Sook Won2 
1Keimyung University School of Medicine, Neurology, DAEGU, Korea, Republic of, 2Keimyung University 
School of Medicine, Nuclear Medicine, DAEGU, Korea, Republic of 

Aims: Neuropsychological symptoms(NPS) are commonly found in Alzheimer's disease(AD) and 
believed to appear in middle or late stages of AD. However, NPS can be found in early AD and the 
anatomical localizations of NPS are not completely understood. We aimed to investigate the relationship 
between structural brain changes and NPS, and between congition and NPS in cognitively impairment 
patients(CI). 
Methods: We enrolled 50 controls, 49 mild cognitive impairment(MCI) and 64 mild to moderate AD. All 
participants underwent brain MRI, neuropsychological evaluations including Neuropsychiatric 
inventory(NPI), and amyloid PET. NPI score was classified into 1)NPI-behavioral score(NPI-behav), 
which included agitation/aggressiveness, disinhibition, irritability and aberrant motor behavior, 2)NPI-
psychosis, included delusions and hallucinations, 3)mood disturbance(NPI-mood), included depression, 
anxiety, sleep, appetite and apathy 4)euphoria. All of them were scored using NPI. We evaluated 
subcortical change with FIRST. 
Results: ANOVAs, adjusted for age, sex and education, showed that NPI-total and NPI-mood scores 
differed between groups with a tendency to be severe from controls to MCI and further to AD. Comparing 
controls and cognitively impaired patients(CI) showed lower NPI-total, -behav, -psychosis and mood 
scores in controls besides euphoria. Correlation analyses revealed that there was significant negative 
correlation between all of NPI scores except euphoria with MMSE scores. There were correlations 
between cortical thickness of parts of the lobes and NPI scores besides euphoria after adjusting for age, 
education and MMSE(p<0.05). For subcortical analysis, the lower volumes of caudate nucleus and 
putamen were negatively correlated with NPI-behav and NPI-psychosis, euphoria was related to the 
lower volumes of hippocampus and amygdala. 
Conclusions: NPS were related to the cognitive deterioration and volume loss of focal subcortical 
regions in early AD and MCI. Our results support previous suggestion of disrupted frontal-subcortical 
circuit as the mechanisms of NPS.
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Aims: Neuropsychiatric symptoms (NPS) are common in older people with cognitive decline and are 
associated with worse long-term outcomes. The contribution of systemic and central nervous system 
(CNS) pathophysiological alterations to the etiology of NPS is not well understood. Furthermore, no 
biomarkers for early detection of these alterations, and for prediction of further disease progression are 
available to date. 
Methods: Using hypothesis-free untargeted proteomics in a cohort of longitudinally followed-up older 
people with normal cognition and with cognitive impairment, we identified plasma protein biomarkers 
predictive of NPS persisting over time and investigated biological pathway alterations underlying NPS. 
Using targeted approaches, we addressed associations of neuroinflammatory markers and cortisol and 
DHEAs with NPS and related cognitive decline. Additionally, we related the identified alterations with 
regional brain volumetry. 
Results: We found 15 altered plasma proteins levels in participants with NPS. These proteins additionally 
predicted both persisting NPS and cognitive decline at follow-up visits. In CSF, gene ontology enrichment 
showed abundance alterations of proteins related to cell adhesion, immune response, and lipid 
metabolism, among others, in relation to NPS. The observed associations were independent of the 
presence of Alzheimer’s disease (AD) pathology. NPS were associated with distinct inflammatory profiles 
in serum and CSF. Furthermore, CSF cortisol predicted persisting NPS. The strongest correlations 
between regional brain volumes and NPS severity were found for the right temporal lobe, third ventricle, 
frontal lobe, and right hippocampus. 
Conclusions: Our results provide evidence for specific molecular alterations and volumetric changes in 
NPS. These are at least in part independent of the presence of AD pathology. Blood-based biomarkers 
may help to identify patients with NPS persisting over time, which may facilitate clinical decision and 
developing of targeted interventions.
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Aims: This study investigates the longitudinal association between amyloid status and depressive/anxiety 
symptoms in individuals with subjective cognitive decline (SCD), while also exploring potential modifying 
roles of personality traits and education. 
Methods: We included 329 individuals with SCD from the SCIENCe cohort (follow-up: 3.80±2.10), 
including 88 amyloid-positive (66.2±7.0) and 241 amyloid-negative participants (61.4±7.5). Amyloid status 
was determined by amyloid PET/CSF biomarkers according to visual read or established cut-points. 
Depressive/anxiety symptoms were assessed using the Geriatric Depression Scale (GDS), Center for 
Epidemiological Studies-Depression (CES-D), and Hospital Anxiety and Depression Scale-Anxiety 
(HADS-A). We used linear mixed models to assess the association between amyloid status and 
depressive/anxiety symptoms over time, and its interaction with neuroticism (Dutch Personality 
Questionnaire), somatization, (Four-Dimensional Symptom Questionnaire), and education (Dutch 
Verhage scale). 
Results: In univariate analyses amyloid status was not associated with GDS, CES-D and HADS-A at 
baseline or over time. Using a three-way interaction model, we found that neuroticism modified the 
association between amyloid status and GDS over time (p<0.10), with a stronger association in 
individuals with lower neuroticism (β:0.10±0.08), than in individuals with higher neuroticism (β:-
0.03±0.12). Similarly, somatization modified the association between amyloid status and CES-D over time 
(p<0.05), with a stronger association in individuals with lower somatization (β:0.65±0.23), compared to 
individuals with higher somatization (β:-0.08±0.29). Additionally, education levels modified the association 
between amyloid status and CES-D & HADS-A over time (p<0.05; p<0.10), with stronger associations in 
individuals with lower education (β:0.75±0.34; β:0.34±0.16), compared to individuals with higher 
education (β:0.14±0.23; β:-0.04±0.10). 
Conclusions: Neuroticism, somatization and education modify the association between amyloid status 
and depressive/anxiety symptoms over time. This emphasizes the importance of considering individual 
characteristics when examining the association between amyloid status and depressive/anxiety 
symptoms in individuals with SCD.
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Aims: The best correlate to cognitive decline in Alzheimer’s disease (AD) is synaptic degeneration. 
Identifying biomarkers capable of quantifying synaptic degeneration that can be used as prognostic 
biomarkers and to track cognitive decline would be valuable. We have developed several assays for 
synaptic proteins, including synucleins, neuronal pentraxins, SNAREs, and neurogranin, in CSF for 
evaluation as potential biomarkers. So far NPTX2 in particular has shown the highest promise in 
neurodegenerative diseases as a biomarker of cognitive decline but less work has been done in 
neuropsychiatric diseases. 
Methods: Seventeen synaptic proteins were quantified in the Norweigan Dementia Disease Initiation 
cohort including predementia Alzheimer’s disease (AD, n=134), Parkinson’s disease with MCI (PD, n=12), 
late-life depression with normal AD biomarkers (LLD, n=18), and healthy controls (HC, n=41). 
Stratification of the predementia Alzheimer’s disease cases into A/T/N stage was performed using ELISA-
determined CSF amyloid beta 42/40 ratio, phosphorylated-tau181, and total-tau. For quantification, micro-
high-performance liquid chromatography-mass-spectrometry (triple quadrupole) was used. For group 
comparisons, linear models adjusted for age and sex were used. 
Results: NPTX2 displayed decreased levels in LLD (p<0.05) compared to HC as well as at early stages 
of predementia AD (A+/T-/N- MCI, p<0.001) and PD MCI (p<0.01) (Figure). The other biomarkers such as 
14-3-3 zeta/delta and neurogranin displayed increased levels in late stages of predementia AD (A+/T-/N- 
MCI, p<0.001) and decreased levels in PD MCI (neurogranin only, p<0.001), but no changes in the LLD 
group compared to HC. 
Conclusions: NPTX2 is a promising biomarker of cognitive decline not only in neurodegenerative 
diseases but also in neuropsychiatric diseases such as LLD.
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Aims: Transcription factors (TFs) bind to the regulatory regions of genes and regulate their expression. 
Dysregulation or mutations of TFs lie at the core of neurodegenerative diseases pathophysiology. Notable 
among these TFs are p53, a key regulator of apoptosis; NFkB, involved in the neuroinflammatory 
response; and the less-documented Parkin, which has a neuroprotective function against Alzheimer's 
disease, Parkinson's disease, and glioblastoma development. Experimental validation of TF-regulated 
genes typically involves ChIP and EMSA assays. However, identifying Transcription Factor Binding Sites 
(TFBSs) in-silico is a fundamental step. Many tools recover regulatory regions but lack user-friendliness. 
TFBS analysis leans heavily on databases, often lacking data about recent TFBS. Consequently, 
databases fail to uncover unpublished TFBSs, and some tools require payment. TFinder offers an all-
encompassing solution. It allows users to retrieve regulatory regions by providing only the gene name and 
promptly search for TFBSs, irrespective of their database status. TFinder is fast, accessible, user-friendly 
and open source. 
Methods: We investigated the regulation of TP53, PSEN1, PSEN2, CCNA2, CCNB1, SNCA, and GBA at 
the protein and mRNA levels under conditions of Parkin overexpression or knockout using Western Blot 
and RT-qPCR. TFinder expedited the extraction of these genes' promoter regions and identified Parkin-
recognized TFBSs, particularly GCCGGAG. We cross-referenced TFinder-predicted TFBSs with validated 
ones from promoter activity assays, EMSA, and ChIP. 
Results: TFinder efficiently extracted the sequences and pinpointed TFBSs, which we subsequently 
validated functionally. Our findings indicate that Parkin directly and transcriptionally regulates TP53, 
PSEN1, PSEN2, CCNA2, CCNB1, SNCA, and GBA. 
Conclusions: TFinder is a powerful and user-friendly tool for discovering TFBSs. It proves to be a 
valuable time-saving resource, especially for studying non-referenced TFs.
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Aims: Epidemiological and animal studies have highlighted an Attention Deficit Hyperactivity Disorder 
(ADHD)-like phenotype as a risk factor for later development of Alzheimer’s disease (AD), with some 
smaller clinical studies in AD patients showing a potentially beneficial effect of methylphenidate (MPH) 
treatment. ADHD-related behavioural characteristics have been found in some AD animal models, such 
as the rat model of AD induced by intracerebroventricular streptozotocin (STZ). We aimed to investigate 
the effect of oral MPH on cognitive performance in this model. 
Methods: Three-month old male Wistar rats (n=40) were injected intracerebroventricularly with citrate 
buffer (control/CTR) or STZ (3 mg/kg) split in two doses 48 hours apart after which MPH therapy was 
initiated daily in a dual-bottle dosage regimen (4 and 10 mg/kg) for 6 weeks to half of CTR and STZ 
groups. Cognitive ability was assessed in the classical Novel Object Recognition (NOR) test at 2, 4, and 6 
weeks after STZ. Baseline and 6-week continuous measurement of cognitive performance was performed 
in an operant conditioning task using VlaDiSlav, a custom home cage apparatus. 
Results: At 2 weeks, STZ demonstrated worse performance than CTR (NOR), but this deficit was 
ameliorated by MPH. No change in NOR were observed at 4 and 6 weeks between the groups. Learning 
curves in continuous testing using VlaDiSlav show a severely diminished learning rate in STZ group, 
however, STZ+MPH learning rate was similar to CTR values. 
Conclusions: VlaDiSlav continuous measurement gives insight into the learning process suggesting that 
STZ induced a severe learning deficit that might be normalized by MPH treatment. These findings also 
highlight the benefits of supplementing conventional behavioural testing with continuously operating, 
automatised, programmable home cage-based devices.
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Aims: Our Aim was to study the clinical profile of patients presenting with major neurocognitive disorder 
and to study care giver burden. 
Methods: All confirmed cases attending neurology and psychiatry outpatient department or admitted 
inpatients and fulfilling inclusion criteria was included instudy. Total sample size includes 91. 
• Written informed consent would beobtained 
• Detailed history as well as neurological examination was carried out in all patients eligible forstudy • 
Severity of dementia is assessed by Dementia ratingscale 
• Care giver burden is assessed by family burden interview Pai andKapoor 
Results: The current study included 91 patients with a mean (SD) age of presentation is 63.36 (8.73) 
Males constituted 54 patients (59.3%) and females 37 (40.7%). 
Among subtypes of Major neurocognitive disorder most common was FTD group 40 (44%) followed by 
AD 22 (24.2%), VD 10(11%), CBS 6 (6.6%), and least CJD 4(4.4%). 
Among primary caregivers’ spouses constituted 39, children including both son and daughter constituted 
40 members 
The mean (SD) MMSE was 11.78 (9.47) in our group and the Mean (SD) MOCA score is 9.59. 
The family burden score assessed by the Pai and Kapur scale is 6.93(5.03) with a maximum score of 23 
The highest Burden was noted in the financial domain and disruption of family routine activities. 
Caregiver burden was maximum in CJD with a score of 11 (4.16) followed by FTD 7.88(5.65) and VD 
7.20(3.71) with the least in AD 4.68(4.24) group. 
Conclusions: Caregiver burden was maximum in Major Neurocognitive disorder with higher 
neuropsychiatric symptoms like CJD followed by FTD, vascular dementia, with the least burden in AD. 
Financials and disruption of routine family activities lead to a major burden for caregivers compared to the 
physical and emotional component
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Aims: Although there have been various reports on the relation between cognitive function and 
mastication, the effect of the habit of chewing well on cognitive function is not yet clear. Therefore, to 
clarify whether cognitive function is affected by changes in masticatory behavior, we conducted a clinical 
trial on older adults and attempted to create an algorithm that effectively improves cognitive function. 
Methods: We enrolled 50 healthy older adults, aged 65 years and over, who were randomly allocated 
into intervention and control groups. The intervention group used a chewing counter (biteScan®, SHARP) 
with an algorithm that promotes positive masticatory behavior change during each meal for one month, 
while the control group ate meals without a chewing counter. Cognitive function, masticatory behavior, 
and body composition were evaluated twice, once at the initial visit and once 30 days later. We evaluated 
whether changes in masticatory behavior affect cognitive function in older adults using two-way ANOVA 
and post hoc tests. 
Results: In older adults, even if the number of chews increased significantly in the intervention group 
using the chewing counter compared to the control group, their body composition did not change. In 
addition, the intervention group of older adults also scored significantly higher than the control group in 
the memory task at the follow-up evaluation. Functional near-infrared spectroscopy (fNIRS) measured 
brain activity during a cognitive task and found increased cortical activity in the dorsolateral prefrontal 
cortex in the group using the chewing counter. 
Conclusions: These results suggest that using a chewing counter that promotes positive masticatory 
behavior change may be an effective way to change mastication behavior and may alter cognitive 
functions related to memory.
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Aims: This study aims to verify the effectiveness and feasibility of walking prescription using mobile 
health (mHealth) technology for older adults with cognitive impairment. 
Methods: Sixty older adults with mild cognitive impairment or mild dementia who visited the memory 
clinic were enrolled (76.1±5.4 years; female, 56.7%). They were randomly assigned into three groups: 
group A was prescribed the goal of daily steps based on their telemonitored activity using a smart band; 
group B only wore a smart band without a prescription; group C took a monthly education to encourage 
their walking. We investigated the changes in daily steps (primary outcome), cognitive function, physical 
status, and depressive symptoms from baseline to post-intervention (12-week) and to follow-up (24-
week). We examined the linear mixed effect models with factors of group, time, and their interaction. 
Post-hoc analyses using paired t-tests were also conducted. 
Results: For group A, there was a significant group x time interaction effect on daily steps both at 12-
week and 24-week (β [SE] = 2205.88 [672.34], p = .001; β [SE] = 2194.63 [884.33], p = .015), whereas, 
group B showed increased numbers of steps only at 12-week but not at 24-week. Group C showed a 
continuous decrease in daily steps during the study period. Among the secondary outcomes, cognitive 
function measured by the Mini-Mental State Examination (MMSE) was significantly different according to 
groups and times. Groups C showed a significant decrease in cognitive function both at 12-week and 24-
week, however, group A and B showed stationary MMSE scores during 24 weeks. 
Conclusions: Our findings suggest that walking prescription using mHealth technology is effective for 
increasing physical activities and for maintaining cognitive health in older adults with cognitive 
impairment.
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Aims: Social support may affect the clinical outcomes of people with dementia. However, the study 
investigating the relationship between social support and cognitive functioning in dementia is still lacking 
due to limited instrument to measure social support. The Personal Resource Questionnaire (PRQ2000) is 
an instrument used to assess perceived social support in a wide range of populations. We aimed to 
assess the validity and reliability of the PRQ2000 Indonesia version (PRQ2000-INA) in people with mild to 
moderate dementia. 
Methods: This study was a cross-sectional study. We conducted forward-backward translation of the 
questionnaire. Confirmatory factor analysis (CFA) was used for the validity test. The reliability test was 
determined by using Cronbach's alpha value. 
Results: The PRQ2000-INA has 15 questions which are divided into 3 factor dimensions of social 
supports. The results of CFA test from 75 respondents showed that all questions in each factor of 
PRQ2000-INA were valid and had an acceptable construct validity to measure social support. The 
Cronbach's alpha values for factor 1, factor 2, and factor 3 were 0.903, 0.918, and 0.940, respectively, 
indicating a reliable instrument. 
Conclusions: In conclusion, PRQ2000-INA had a good validity and reliability to measure social support 
in people with mild to moderate dementia. Future study is needed to investigate the role of social support 
in cognitive functioning in people with dementia.
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Aims: The aim of the project was to investigate the detection of symptoms of neurodegenerative 
diseases, especially AD and PD, by analysing the speech of the test subject. The results of the research 
were used to develop a mobile application in which a person names simple objects and activities that he 
or she sees in 40 consecutive images and describes a more complex scene within a 90-second time limit. 
The speech is then evaluated using AI methods and the result is communicated to the user in the app. 
The app also includes the option to participate in a longer-term tracking and cognitive training program. 
Methods: The research part of the project established a methodology for identifying appropriate words 
and their associated images and established inclusion and exclusion criteria for participation in the 
project. This was followed by the recruitment of people diagnosed with AD and PD and the healthy 
control, which was in total over 1700 participants. The own developed ASR method was used to convert 
speech into text. Different types of acoustic, lexical and semantic parameters were extracted from the 
speech utterances to be used as an input vector for classifier. Different AI methods were also investigated 
for suitability for this task. The resulting classification was done by combining the results from the 6 AI 
methods. 
Results: The classification results in the speech classification into one of four groups - healthy, AD, PD, 
unspecified disease, with the achieved relevance at the level of 90% specificity, 85% sensitivity and 93% 
accuracy. An application for long-term training of cognitive functions was also developed. 
Conclusions: The developed application can serve as an excellent, inexpensive and easily accessible 
tool for screening the population for AD and PD.
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Aims: As spatial navigation impairment is frequently seen in people with dementia, and may result in 
unexpected injury or life threatening conditions, we designed an APP called DOVE to reduce incidents of 
getting lost (GL) or missing. 
Methods: People with cognitive impairment or their caregivers were encouraged to join the DOVE and 
install it on mobile, including mild cognitive impairment (MCI), Alzheimer dementia (AD), Lewy body 
dementia (LB) and other dementia. Demographic, clinical status, the scenarios of GL/missing, and the 
consequences were collected. We inquired previous incidents and requested the users to report each 
new incident. 
Results: From 1 Feb 2023 to 13 Sep 2023, 488 incidents of GL or missing were uploaded to cloud 
databank. Among them, GL occurred more often in CDR 0.5 group (104 vs 75) while missing more often 
in CDR 1.0 group (235 vs 74). Before joining the DOVE, the average occurrence of GL or missing of the 
patients was 1.54 times. The figure dropped to 0.10 after they joined the DOVE. Based on the individuals 
who have never experienced GL/missing, people diagnosed having AD with CDR 1.0 or more have an 
increased risk of GL (OR 3.20) compared with those having non-AD and CDR 0.5. 
Conclusions: The marked reduction in GL/missing after the users joined the DOVE may be thanks to 
more attention paid by caregivers. Most of the users, however, did not report through their mobile APP 
until been inquired by clinicians in the clinic. More efforts must be put on to improve active reporting. We 
will provide safety guide and education materials for the users in the future and the beneficial effect on 
newly diagnosed patients is expected to be promising.
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Aims: Due to socio-demographic changes, the dementia prevalence is increasing. The current lack of 
treatments that can halt cognitive deterioration, highlights the importance of dementia prevention. The 
landmark FINGER study showed that a multidomain lifestyle intervention has significant cognitive benefits 
in non-demented elderly. The LETHE pilot trial is testing an updated FINGER intervention, that is 
delivered in parts through digital tools that were co-designed with an Advisory Board comprising 
individuals at risk for or living with cognitive impairment or dementia. 
Methods: The LETHE pilot study is a 24-month randomized controlled feasibility study conducted in 
Austria, Finland, Italy, and Sweden. Participants (aged 60-77 years) at risk for dementia but without 
significant cognitive impairment are enrolled. Participants are randomized 1:1 to intervention and control 
group. Participants in the intervention group participate in tailored in-person and digital intervention 
activities in six lifestyle domains (physical activity, nutrition, cognitive activity, cardiovascular risk factors, 
social engagement, and relaxation). In contrast, participants in the control group have exclusively access 
to educational content related to the aforementioned domains. Both study groups are equipped with Fitbit 
smartwatches for passive data collection. The primary outcomes of the study are feasibility and change in 
risk of dementia. 
Results: At this stage, all clinical sites completed recruitment. Overall, 315 people were invited to 
screening visits. Of these 159/315 (50.4%) met the eligibility criteria and attended baseline visits, 
eventually 156 participants were randomized. For the intervention group, both digital and face-to-face 
intervention activities have already started. First study results are expected in 2025. 
Conclusions: To make intervention programs accessible to the general population, digital tools are 



 
needed. The LETHE pilot study will therefore test the feasibility of a digitally supported lifestyle 
intervention for older people.
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Aims: Current treatments and researches have raised the importance of biological approaches to early 
stage of Alzheimer’s dementia (AD) for better therapeutic outcome. Electroencephalography (EEG) is 
regarded as a functional evaluation for AD, but the relationships between EEG and dementia with various 
stages were not well defined. In this study, we will compute EEG to dementia severities to provide more 
clinical applications. 
Methods: A longitudinal study to recruit clinically diagnosed AD patients by NINCDS-ADRDA criteria with 
EEG performed every 6 months and the annual neuropsychological assessments including clinical 
dementiarating (CDR), cognitive ability screening instrument (CASI), and neuropsychiatric inventory (NPI) 
has conducted. Severity of dementia was regarded as global CDR. EEG contained 19 electrodes to 
receive 8 different frequency brain waveforms has been used to extract significant features with XGBoost 
(eXtreme Gradient Boosting) for computing. 
Results: In total, 404 AD patients with CDR0.5=102, very mild stage, CDR1=234, mild stage, CDR2=63, 
moderate stage, and CDR3=5, severe stage have been recruited into statistical analysis. EEG’s 152 
features of a patient were extracted to compute the associations among dementia severity through 
XGBoost. For identifying CDR=0.5, compared to other stages, this proposed method can make a 
successful prediction of accuracy and precision up to 81.48% and 72.73%, respectively. 
Conclusions: We have successfully identified very mild dementia using EEG waveforms and CDR score 
in XGBoost model with the accuracy and precision of 81.48% and 72.73%. The extracted critical features 
in brain waves could be selected as key parameters to identify dementia patient at the early stage in the 
future clinical applications.
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Aims: The literature suggests that an early diagnosis and timely intervention can be effective for 
preventing dementia. Neuropsychological tests are commonly used to detect cognitive impairment; 
however, they are not sufficiently simple and rapid enough for use as routine screening tools in clinical 
settings. We previously reported a newly developed eye-tracking-based cognitive assessment (ETCA) 
tool (Oyama et al., Scientific Reports 2019) and demonstrated that ETCA scores are highly correlated 
with MMSE scores and show high diagnostic performance for dementia. In this study, we examined the 
ETCA’s performance and utility in subjects with MCI and in cognitively normal individuals. 
Methods: We assessed 94 participants using both the ETCA and traditional neuropsychological tests, 
including the MMSE, ACE-III, and RBMT, on the same day. The participants’ mean age was 61.0 (SD 
13.1), with a range of 40 to 91 (62 women and 32 men). 
Results: The participants had relatively high scores on the neuropsychological tests, with mean values of 
28.3 (SD 2.2) for the MMSE, 90.6 (SD 0.8) for the ACE-III, and 19.2 (SD 4.5) for the RBMT. Their ETCA 
scores were significantly correlated with the MMSE (r = 0.443), ACE-III (r = 0.607), and RBMT (r = 0.595) 
scores (p < 0.0001, Pearson). In subjects with an MMSE score of 24 or higher (the 27 ≤ MMSE 
subgroup), the ETCA score showed statistically significant correlations with their ACE-III (r = 0.556) and 
RBMT (r = 0.565) scores, (p < 0.0001, Pearson). 
Conclusions: The ETCA was able to detect a slight decline in the cognitive function in subjects with 
relatively preserved cognitive performance. The ECTA may provide a new platform for a sensitive 
detection of MCI or dementia.
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Aims: To investigate the clinical, neuropsychological, and neuroanatomical features associated with 
dysphagia in patients with primary progressive aphasia (PPA). 
Methods: A cohort of 56 PPA patients were enrolled in this study, including 21 non-fluent/agrammatic 
variant PPA (nfvPPA), 22 semantic variant PPA (svPPA), and 13 logopenic variant PPA (lvPPA) cases. 
The presence of dysphagia at baseline or development of dysphagia during follow-up was recorded. 
Demographic, clinical, and behavioural data were used as candidate input features to train a random 
forest machine learning model. Brain MRI scans were processed using Voxel-Based Morphometry (VBM) 
to assess neuroanatomical associations. 
Results: Dysphagia at baseline was more prevalent in nfvPPA (ten patients, 43%) compared to svPPA 
(one patient, 5%) and lvPPA (0%). The machine learning model revealed a hierarchy of features that 
accurately predicted dysphagia in the nfvPPA group, with the most important being orofacial apraxia, 
followed by age, presence of parkinsonism, Cambridge Behavioural Inventory Revised (CBI-R), 
minimental-state examination (MMSE) score, decline in table manners, and symptom duration (Figure 
1). 



 

 During follow-up, dysphagia developed in eight (17%) of initially non-dysphagic PPA patients, with 
nfvPPA showing a significantly higher proportion. Eight patients were on modified diets or had 
behavioural strategies in place at follow-up. Cox's regression analysis revealed lower MMSE scores, the 
presence of orofacial apraxia, and higher CBI-R scores as predictors of dysphagia (Figure 
2). 



 

 Neuroanatomically, dysphagia in nfvPPA was associated with regional grey matter atrophy in the left 
middle frontal gyrus, right superior frontal gyrus, right supramarginal gyrus, and right caudate (Figure 
3). 

 



 
Conclusions: This is the first study that identified demographic, clinical, behavioural, and 
neuroanatomical features associated with dysphagia in nfvPPA. These results provide valuable insights 
into identifying PPA patients at risk of dysphagia.
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Aims: Excitatory-inhibitory (E-I) imbalance has been proposed to underlie many brain diseases including 
some forms of seizure, neurodegeneration, and behavioral disorders. Multiple drug development 
programs pursue novel agents that interact with specific glutamatergic or GABAergic receptors with the 
goal of E-I rebalancing. However, targeting specific receptors has potential limitations including dozens of 
potential targets with highly adaptable expression. We took an innovative approach and created the first 
false neurotransmitters, molecules handled like an endogenous neurotransmitter but upon synaptic 
release have no or very limited ability to engage receptors. 
Methods: We tested the activity of the excitatory (S-2-methyglutamate or S-2MeGlu) and inhibitory (R-4-
aminopentanoate or R-4APA) false neurotransmitters in a variety of ex vivo and in vivo mouse models of 
brain diseases hypothesized to derive in part from E-I imbalance. We extended our analysis to 
transcriptomic changes induced by chronic exposure to low-dose false 
neurotransmitters. 

 



 
Results: Chronic exposure of mice to R-4APA broadly altered neuronal and glial transcriptomes in 
mouse cerebral cortex, including increased expression of immediate early genes in excitatory neurons 
that was the focused transcriptional impact of S- 2MeGlu. R-4APA improved motor performance in α-
synuclein and Aβ overexpressing mice but also worsened some behaviors in Shank3-/- mice and raised 
safety concerns in the context of hyperexcitability and enhanced anxiety. S-2MeGlu was neuroprotective 
from kainic acid toxicity in hippocampal slice cultures, extended lifespan in a mouse model of severe 
epilepsy (Aldh5a1-/-), and improved motor performance in two different models of Parkinson’s disease as 
well as spatial working memory in Aβ overexpressing mice without raising toxicity concerns. 
Conclusions: Our data encourage further investigation of S-2MeGlu as a potential therapeutic agent to 
protect neurons from hyperexcitation and to alleviate some motor and cognitive deficits in 
neurodegenerative diseases.
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Aims: Sensory impairments, including vision and hearing loss, become increasingly prevalent with older 
age, and are most prevalent among adults with dementia. In the long-term care (LTC) setting, combined 
vision, hearing, and cognitive impairment has been found in 30% of residents and is associated with 
expressive and receptive communication difficulties, and can negatively impact a resident’s quality of 
care. We aimed at assessing the sensibility of sensory screening tools and strategies that could be used 
by nurses in LTC to detect vision and hearing loss in residents with dementia. 
Methods: Environmental scans were first conducted with sensory specialists and LTC nurses to identify 
tools and strategies currently in use with older adults who have dementia. The results of these scans 
informed the selection of hearing and vision screening measures which were trialed by nurses and 
evaluated for their sensibility of use with residents in the LTC setting. 
Results: Nurses expressed the need for timely and standardized screening for the early detection of 
sensory loss and the appropriate provision of interventions to maximize residents’ quality of life. The most 
sensible screening tools, as evaluated by nurses, included otoscopic examination, vision and hearing 
history questionnaires, a test of pure-tone audiometry, as well as finger counting and hand motion 
measures. 
Conclusions: These findings indicate that education on and implementation of sensory screening are 
feasible and acceptable to nurses caring for residents who have dementia. The timely identification and 
treatment of sensory loss in LTC residents living with dementia can support communication, help prevent 
social isolation, and thus enhance residents’ quality of life.
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Aims: Psychiatric hospitalization due to behavioral and psychological symptoms of dementia (BPSD) 
signifies the presence of profound emotional, perceptual, and behavioral disturbances in individuals with 
dementia which are also common in other psychiatric disorders, and thus potentially resulting in 
underrecognition or misdiagnosis of dementia as it progresses. We aimed to investigate the correlation 
between the timing of dementia diagnosis and the utilization of healthcare services during the first 
episode of hospitalization for BPSD. 
Methods: We retrospectively examined whether early diagnosis of dementia affected healthcare 
management at the first psychiatric hospitalization between 2005 and 2015 due to BPSD in 1,972 elderly 
patients using National Health Insurance claims data in Taiwan. Patients were classified into the early 
diagnosis group and delayed diagnosis group based on the time of the diagnosis of dementia before 
index admission. To counteract potential confounding, a doubly robust estimation approach was 
employed, encompassing both the inverse probability of treatment weighting (IPTW) and outcome 
regressions. The outcomes were chemical restraints, physical restraints, and healthcare utilization. 
Results: Among the 1,972 patients, 89.6% had an early diagnosis, and 10.4% had a delayed dementia 
diagnosis. The delayed dementia diagnosis group was younger and had less comorbidity. After IPTW, the 
delayed diagnosis group received more chemical and physical restraints. The length of hospitalization in 
the delayed diagnosis group was 8 days longer than in the early diagnosis group. The delayed diagnosis 
group had significantly higher total expenses by NT$27,344 and total drug expenses by NT$1,912 than 
the early diagnosis group. 
Conclusions: These findings underscored the imperative of dementia monitoring, particularly for younger 
elderly and those with less comorbidity.
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Aims: Facial emotion recognition deficits impact daily life, particularly in Alzheimer's patients. We aimed 
to assess these deficits in three groups: subjective cognitive decline (SCD), mild cognitive impairment 
(MCI), and mild Alzheimer's dementia (AD). 
Methods: We used the Korean version of the Florida Facial Affect Battery (K-FAB) on 72 SCD, 76 MCI, 
and 76 mild AD subjects. The Mini-Mental State Examination (MMSE) was utilized to gauge overall 
cognitive status, while the Seoul Neuropsychological Screening Battery (SNSB) was employed to 
evaluate performance in five cognitive domains: attention, language, visuospatial abilities, memory, and 
frontal executive functions. 
Results: showed that FAB subtest 1(facial identity discrimination) and subtest 2(facial affect 
discrimination) did not yield significant differences among the three groups. However, FAB subtest 
3(facial affect naming), subtest 4(facial affect selection), and subtest 5(facial affect matching) exhibited 
notable differences across the three groups (p=0.001, 0.003, and 0.004, respectively), particularly in the 
recognition of angry and fearful emotions among the 5 target emotions (happy, sad, anger, fear, neutral). 
Specifically, the post-hoc comparison revealed a decline in the recognition of the 'angry' emotion in FAB 
subtest 5 as individuals progressed from SCD through MCI to mild AD. Additionally, the FAB tests 
exhibited correlations with age and education according to Pearson's correlation analysis. After controlling 
for age and education through partial correlation analysis, it was revealed that MMSE and frontal 
executive function were associated with FAB tests (in FAB subtest 5, r=0.507, p<0.001 and r=-
0.288, p=0.026, respectively). 
Conclusions: Emotion recognition deficits worsened from SCD to MCI to mild AD, especially for negative 
emotions. Complex tasks like matching, selection, and naming showed greater deficits, with a connection 
to cognitive impairment, especially frontal executive dysfunction.
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Aims: People with dementia present a high prevalence of comorbidities. We aimed to identify the 
prevalence of multimorbidity (I.e., ≥2 comorbidities) and specific comorbidities in the subgroup of people 
with severe behavioral and psychological symptoms of dementia (BPSD). 
Methods: All data was analyzed at baseline and the three-year follow-up of people with severe BPSD 
(NPI ≥32) included in the European multicenter cohort ReCAGE (Respectful Caring for the Agitated 
Elderly). 
Results: Of 508 people with dementia and BPSD, 54.9%% were female, with a mean age of 78 ± 7.93 
years. The mean NPI score was 52.44 points, with the domains of apathy/indifference (85.4%), 
agitation/aggression (83.1%), depression/dysphoria (81.7%), and irritability/lability (80.9%) being the 
BPSD most frequently present. Multimorbidity was frequent in this population (90.6%), with hypertension 
(52.2%), dyslipidemia (17.5%), and diabetes (17.1%) being the most prevalent comorbidities 
documented. Comorbidities such as heart failure (2%), coronary artery disease (7.3%), osteoarthritis 
(4.8%), osteoporosis (4.8%), stroke (2.9%), carotid arteriosclerosis (2.8%), chronic kidney disease 
(2.4%), and chronic pulmonary obstructive disease (2.4%) had a lower prevalence than that observed in 
the general population. No comorbidity had a higher prevalence than expected for a population of the 
same age. 
Conclusions: In people with severe BPSD, multimorbidity is very frequent. Conversely, the overall 
prevalence of some comorbidities was lower than expected. Severe BPSD may undermine adequate 
diagnosis and management of comorbidities in people with dementia. Future studies should evaluate the 
reasons for this disparity.
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Aims: Subjective Cognitive Decline (SCD) refers to the self-perceived decline in cognitive functions in the 
absence of objective evidence. The COSCODE project aims to identify SCD subjects who are at a high 
risk of cognitive decline. In this abstract, we present the baseline characteristics of the study participants. 
Methods: A total of 441 participants were enrolled, comprising 105 volunteers, 109 individuals with SCD, 
172 with Mild Cognitive Impairment (MCI), and 55 with dementia. Differences in demographics, clinical, 
and biomarker features were analyzed using the Kruskal-Wallis test for continuous variables and the chi-
square test for categorical variables. 
Results: SCD individuals were averagely older (65.7±9.3) than volunteers (60.9±8.1) but younger than 
MCI (70.8±8.3) and dementia (75.1±5.0,p<0.001). SCD (71%) and volunteers (77%) exhibited a high 
proportion of females. SCD and volunteers had a higher level of education compared to MCI and 
dementia (p<0.001). Additionally, SCD and MCI individuals reported higher levels of depression and 
anxiety than volunteers (<0.05). Notably, 21% of SCD individuals were carriers of the APOE ε4 allele. 
SCD participants showed a greater impairment in activities of daily living compared to volunteers (p<0.05) 
but less than MCI and dementia (p<0.001). SCD participants had higher cognitive complaints than 
volunteers, but lower than MCI and dementia (p<0.005). When assessing the difference between self and 
informant complaints, SCD individuals showed hyperawareness (self>informant) compared to MCI 
(self=informant) and dementia (self<informant,p<0.05). Moreover, SCD individuals reported higher levels 
of fatigue and stress compared to volunteers (p<0.05). 
Conclusions: These findings shed light on the distinctive features of individuals with SCD, emphasizing 
their unique demographic, psychological, and clinical features. These insights contribute to a better 
understanding of SCD and its potential implications for dementia risk profiling and for the development of 
intervention strategies.
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Aims: Disentangling the effects of behavioral symptoms on specific cognitive abilities in patients with 
Parkinson’s disease (PD) is important to diagnostic accuracy, treatment, and clinical research. 
Methods: We used linear regression to examine if the Beck Depression Inventory (BDI-II), Apathy Scale 
(AS), and/or Beck Anxiety Inventory (BAI) predicted discrete neuropsychological abilities in patients with 
PD, controlling for age, gender, and disease duration. Variables that were significantly associated with 
cognition on univariate analysis were entered into a multiple regression. 
Results: Patients were on average 65.2(SD=8.93) years old with 8.6(SD=5.3) years disease duration. 
Their mean MoCA score was 21.2(SD=6.8). The mean BDI-II 9.9(SD=7.3), AS 11.4(SD=7.5), and BAI 
11.6(SD=8.4) scores were subclinical. The BAI (p=.047), BDI-II (p<.001), and AS (p<.001) predicted 
HVLT-R delayed recall, but not HVLT-R or BVMT-R encoding or WMS-IV Logical Memory I or II scores. 
On univariate analyses, the BDI-II and AS predicted WAIS-IV Digits Forward, Trails A, Trails B-A, Stroop 
Interference, and JLO scores. Examined together, only AS contributed significantly to HVLT-R delayed 
recall F(5,102) = 5.6, p=.002, R2=.22, (AS: p<.001); WAIS-IV Digits Forward F(5,103) = 4.13, 
p=.002, R2=.17 (AS: p=.006); Trails A F(5,105) = 8.9, p<.001, R2=.3 (AS: p<.001); Trails B-A F(5,103) = 
6.09, p<.001 (AS: p=.032); Stroop Interference F(5,93) = 3.61, p=.005, R2=.16 (AS: p=.025); and 
JLO F(5,91) = 4.13, p=.002, R2=.19 (AS: p=.018) scores. AS also predicted Stroop Color Naming 
(p<.001), whereas BDI-II predicted Stroop Word Reading (p=.011), oral SDMT (p=.039), BVMT-R delayed 
recall (p<.001), and BNT-short (p=.032) scores. 
Conclusions: Depression, anxiety, and apathy do not equivalently contribute to cognitive deficits across 
or within neuropsychological domains. Subclinical depressive symptoms have a broad effect on cognition, 
though comorbid symptoms of apathy are more significantly associated with cross-domain cognitive 
dysfunction.
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Aims: Several disease-modifying treatments for early-stage Alzheimer’s disease (AD) are approved or in 
late-stage development. Their properties differ by route of administration, treatment frequency/duration 
and monitoring requirements. We analyze how these properties affect the treatments’ value in terms of 
medical and social-care costs and caregiver burden. 
Methods: We compare five treatments: three for intravenous infusion, including two for chronic use with 
infusions every two or four-weeks until progression to moderate dementia (mean 7.25 years), one for 52-
week treatment with monthly infusions, one for chronic bi-weekly subcutaneous injection and one for oral 
daily administration. We assume all reduce progression by ~30% at the MCI stage, and a 25% ARIA risk 
in the first year with injectables agents, with monitoring requirements per US label. We used gross-value 
estimates of treatments from the published literature, administration costs and monitoring from Medicare 
rates, and caregiver burden from a survey of 28 clinical sites, inquiring about time use for visits and travel 
and proportion of patients accompanied. 
Results: Table 1. Gross value and Value Reductions Per Treatment Modality 

  

 

Implied cost of burden of treatment administration and monitoring 

 
Absolute and relative impact by modality 

 

Gross 
lifetim
e 
value 

iv biweekly iv four-weekly iv 52 weeks 
subcutaneous four-
weekly 

oral 

Cost 
offsets 

$24,1
65 

-$47,825(198%) -$25,593(106%) -$6,307(26%) -$5,284(22%) -$2,258(9%) 

Caregiv
er 
benefit 

$4,29
8 

-$7,467(174%) -$3,879(90%) -$1,141(27%) -$746(17%) -$581(14%) 

 

 

Conclusions: Burden of chronic intravenous treatments would exceed gross medical and 

social care cost savings and value of caregiver benefit. Subcutaneous and oral agents 

have lower and lowest burden, respectively. Subcutaneous and oral AD treatments 

that reduce clinic visits have greater potential to preserve the value of treatment 

benefit.
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Aims: Delirium is reported to be more common in Dementia with Lewy bodies (DLB) than in Alzheimer’s 
disease (AD). Delirium is proposed to be one presentation of prodromal DLB, in addition to 
neuropsychiatric and mild-cognitive impairment onset. However, the frequency is unknown and symptoms 
of DLB resemble those of delirium. The aim was to analyze differences in incidence of delirium in DLB 
and AD patients before and after dementia diagnoses in a dementia cohort in Norway. 
Methods: The Dementia Study of Western Norway included 247 persons with mild dementia (Mini Mental 
State Examination (MMSE) ≥ 20, Clinical Dementia Rating Scale (CDR) ≤1), who were followed annually 
until death. 181 subjects with DLB (n=75) and AD (n= 106) were included in this analysis. Delirium was 
retrospectively diagnosed through chart review assessing all available information in 732 acute or 
planned hospital admissions into psychiatric and somatic wards from 5 years before dementia diagnosis 
until death. 
Results: Delirium was recorded in 221 (30,2 %) hospital admissions. 49 (65,3 %) DLB patients and 71 
(67,0 %) AD patients had at least one delirium episode. There was a significant difference in the number 
of DLB patients with at least one delirium episode before diagnosis compared to the AD group (p.023), 
and the incidence rates of delirium after diagnosis were higher in DLB than AD, 20 versus 15 per 100 
person-years respectively (p.033). 
Conclusions: Delirium seems to be more common in DLB patients than in AD patients both before and 
after diagnosis. This holds true when delirium diagnoses are made by chart review by dementia 
specialists, thus reducing the risk of misinterpreting DLB symptoms as delirium. More studies are needed 
to establish the frequency and trajectory of delirium onset DLB.
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Aims: Citrus-derived phytochemicals influence several biological mechanisms associated with cognitive 
decline, including neuronal damage, oxidative stress and inflammation. Here, we present the preliminary 
results of a 36-week treatment with citrus peel extract in older adults with subjective cognitive decline 
(SCD) (ClinicalTrials.gov identifier: NCT04744922). 
Methods: Eighty SCD were enrolled and randomly assigned to receive active treatment (400 
mg citrus peel extract standardized in content of auraptene - 0.1 mg - and naringenin – 3 mg) or placebo 
in a 1:1 ratio. Cognitive outcomes included changes in global cognition (Repeatable Battery for the 
Assessment of Neuropsychological Status, RBANS), verbal memory (California Verbal Learning Test, 
CVLT), attention, executive and visuospatial functions, and subjective memory concerns (Multifactorial 
Memory Questionnaire, MMQ). Biological outcomes included biomarkers indicative of neuronal damage, 
oxidative stress, and inflammation. The statistical analysis was performed using the intention-to-treat 
approach by generalized linear mixed models. Associations of cognitive outcomes with biological 
measures was tested using Spearman correlation analysis. 
Results: At baseline, cognitve and biological measures were similar between groups. A significant effect 
of time, but not time*treatment interaction, was found on the RBANS (p<.001), the CVLT (p<.001) and the 
MMQ (Satisfaction p<.001, Ability p<.001 and Strategies p=.026). In the treatment group, but not placebo, 
improved global cognition, verbal memory, and better memory satisfaction were significantly correlated 
with inflammatory mediators (i.e. MCP-1, IP10, MPI1-µ, IL-8, TNFR-2, 0.38 < |rho|< 0.52, p < 0.044). 
Conclusions: The finding that both treatment and placebo groups improved in global cognition, verbal 
memory and metamemory might indicate a placebo-effect. However, correlation analysis suggests that 
cognitive benefit may be underlined by a modulation of neuroinflammation in subjects treated 
with citrus phytochemicals.
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Aims: A wide variety of clinical conditions may involve the splenium of the corpus callosum on magnetic 
resonance imaging. But, reversible focal lesions in splenium of the corpus callosum (SCC) or reversible 
splenial lesion syndrome are extremely rare and little known about their pathophysiology. Our aim is to 
report unusual case of a woman who manifested reversible isolated splenial lesion in metabolic 
encephalopathy caused by hypernatremia and rapid improvement with correction of electrolyte 
imbalance. 
Methods: Single case report and description of clinical characteristics. 
Results: A 39-year-old female visited Emergency room with poor oral intake and fever. When coming to 
Emergency room, she had 39.1℃ fever and had stuporous mental status. After an extensive workout to 
exclude acute neurological disorders including ischemic, demyelinating disease and CNS infection, a 
clinical diagnosis of metabolic encephalopathy caused by hypernatremia. Initial magnetic resonance 
imaging (MRI) of the brain showed an isolated lesion in the SCC characterized by high signal intensity on 
FLAIR sequence and diffusion weighted imaging (DWI) showed restricted diffusion. There was no 
enhancement following Gadolinium administration. We administered ICU management and correcting 
hypernatremia, and then splenial high signal lesion of corpus callosum resolved markedly within several 
days. We can conclude final diagnosis as reversible splenial lesion syndrome in metabolic syndrome 
caused by hypernatremia. 
Conclusions: For now, we report for the first time a rare manifestation of metabolic encephalopathy 
caused by hypernatremia presenting reversible splenial lesion syndrome. Along with this case, if there are 
acute isolated SCC lesion in MRI, it should be considered underlying emergent metabolic encephalopathy 
including hypernatremia.



 
Shift 2 - 0694 

OPINIONS OF MCI/DEMENTIA PATIENTS AND THEIR FAMILY CAREGIVERS ABOUT 
UNDERGOING A DETAILED EVALUATION 

POSTER SHIFT 02 (MARCH 8-9): THEME K: PATIENT CARE AND SUPPORT / K01.G. DEMENTIA 
AND COGNITIVE DYFUNCTION: OTHER 

Aiko Osawa1, Shinichiro Maeshima2, Takako Yoshimura3 
1National Center for Geriatrics and Gerontology, Department Of Rehabilitation Medicine, Obu, 
Japan, 2National Center for Geriatrics and Gerontology, Education And Innovation Center, Obu, 
Japan, 3Kyoto University of Advanced Science, Department Of Speech Pathology, Kyoto, Japan 

Aims: In selecting treatment for dementia, a detailed neuropsychological background and ability to 
perform activities of daily living should be assessed to determine the individual patient's medical condition 
and daily living problems. However, necessary assessments are often not conducted due to the 
assumption by healthcare providers that "it is pitiful to conduct detailed assessments on people with 
dementia. Therefore, this study investigated the opinions of people with mild cognitive impairment (MCI) 
and dementia receiving non-pharmacological treatment and their family caregivers about undergoing 
detailed evaluations. 
Methods: A questionnaire survey was conducted among people with31 MCI/dementia patients and 50 
family caregivers undergoing Holistic physio-cognitive rehabilitation at the National Center for Geriatrics 
and Gerontology. 
Results: 94% of the persons with MCI/dementia indicated that being evaluated was a good thing, 86% 
wanted to be evaluated, and 66% wanted a longer but more detailed evaluation. 29% were saddened to 
find out what they can't do and 89% were happy to find out what they can do. 96% of the family 
caregivers also answered that the evaluations were a good thing. 84% said that the evaluation was 
helpful, and 86% said that the evaluation was necessary to reduce the burden of caregiving, and more 
than 90% wanted to be present during the evaluation. 
Conclusions: It was clear that both parties with MCI/dementia and family caregivers expect the correct 
evaluation of their medical conditions and appropriate treatment and care suggestions based on the 
evaluation, even if it takes time. It was considered that detailed evaluation and feedback of the results 
should be conducted based on such requests from the parties with dementia, and treatment should be 
selected based on these requests.
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Aims: To develop an objective, multi-modal digital platform (Neu Health) aimed at improving the 
management of patients with Parkinson's disease (PD) and dementia by remotely and objectively 
capturing digital markers of motor, non-motor and cognitive decline using a smartphone app. 
Methods: A software-based platform was built to utilise smartphone sensors that can remotely quantify 
symptoms associated with PD and dementia. Digital assessments included voice; balance; gait; finger 
tapping; reaction time; rest tremor; and postural tremor. Cognitive tests measured working memory, 
processing speed and executive function. 689 healthy controls and 1076 patients with either idiopathic 
PD or Alzheimer’s disease completed the assessments. Clinical scores were also performed including 
Unified Parkinson’s disease rating scale (UPDRS) and Addenbrookes cognitive assessment (ACE-III). 
Using smartphone derived features, heuristic analysis and random forest machine learning algorithms 
were developed to estimate clinical scores and predict risk of clinical outcomes. 
Results: Individual features derived from smartphone motor tests significantly correlated with 
corresponding clinical questions from the UPDRS (r ranging from 0.11 to 0.51, p<0.05) and were 
sensitive to daily symptom fluctuations in PD. Digital cognitive tests also correlated with ACE-III (r>0.52, 
p<0.05). Smartphone features alone could estimate clinical scores, and future clinical outcomes including 
the risk of falls, freezing, cognitive decline and functional needs, were predictable 18 months in advance 
(AUC above 0.7 for all). 
Conclusions: It is possible to estimate clinical scores and clinical risk outcomes using remote digital 
smartphone assessments. The development of a reliable digital platform that combines digital 
assessment and predictive capabilities could significantly improve the management of patients with 
neurodegenerative conditions. Future research is needed to evaluate the clinical and service impact of 
the platform.
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Aims: Parkinson's disease (PD) is a progressive neurodegenerative disorder characterised by motor and 
non-motor symptoms. Clinicians may vary in rating the severity of motor features. This study aims to 
determine the interrater reliability (IRR) of hand motor function assessment among expert clinicians and 
explore potential for improvement. 
Methods: People with PD performed six standardized hand movements from the Movement Disorder 
Society's Unified Parkinson's Disease Rating Scale (MDS-UPDRS), while two cameras simultaneously 
recorded from the front and side. The severity of tremor and bradykinesia was rated independently by 
eight clinicians, using a visual analogue scale (VAS). We compared intraclass correlation coefficient (ICC) 
before and after a training/group calibration session, where four participant videos with high variance 
were reviewed, and the MDS-UPDRS rating instructions were discussed. 
Results: In the first round, bradykinesia received higher mean severity scores than tremors in both 
hands. Poor agreement was observed for various hand movements, with best agreement found in resting 
tremors (right hand: ICC 0.66; 95% CI 0.50-0.82; left hand: ICC 0.66; CI 0.50-0.81). Postural tremor in the 
left hand had the least agreement (ICC 0.14; 95% CI 0.04-0.33), as did wrist pronation and supination in 
the right hand (ICC 0.34; 95% CI 0.19-0.56). In post-training assessments, agreements improved, 
especially in the right hand. Best agreement was observed for hand open close in the left hand (ICC 0.82, 
95% CI 0.64-0.94) and resting tremor in the right hand (ICC 0.92, 95% CI 0.83-0.98). Least agreement 
was seen for kinetic tremor in the left hand (ICC 0.25, 95% CI 0.06-0.60) and HOC in the right hand (ICC 
0.48, 95% CI 0.22-0.78). 
Conclusions: Experienced clinicians vary in their rating of (video-recorded) PD motor features but this 
can be improved somewhat with training.
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Aims: Background: Isolated REM sleep behavior disorder (iRBD) is the most specific prodromal marker 
of Parkinson’s disease (PD), often accompanied by various non-motor symptoms. In PD, non-motor 
symptoms are strongly associated with reduced health-related quality of life (hrQoL). Objectives: To 
identify factors linked to poorer hrQoL in patients with iRBD and to compare their hrQoL to healthy control 
participants (HC) and patients with PD. 
Methods: Methods: Sixty-two patients with iRBD (age: 66.44±6.14 years), 29 patients with PD 
(age: 67.21±7.23 years), and 19 HC (age: 67.57±8.16 years) were included. We administered the 36-Item 
Short Form Health Survey (SF-36) to assess hrQoL. Additionally, participants underwent a 
comprehensive clinical evaluation of non-motor symptoms. 
Results: Results: The SF-36 total score was significantly lower in patients with iRBD (83.33±16.96) 
compared to HC (92.29±5.49, U = 390.00, Z = -2.218, p = .027, r = 0.246). Poorer hrQoL in patients with 
iRBD was linked to self-reported neuropsychiatric symptoms, sleep-wake disturbances, and a higher 
burden of autonomic symptoms (all r = -.25 to -.76, all p < .05). Multiple regression analysis revealed 
fatigue and depressive symptoms as significant independent determinants of poorer hrQoL in patients 
with iRBD (F (5.56) = 51.59, p < .001, adjusted R2 = 0.81). 
Conclusions: Conclusions: This study highlights the importance of non-motor symptoms for hrQoL in 
prodromal PD, irrespective of motor symptoms. Fatigue and depressive symptoms arise as the most 
relevant therapeutic targets in the prodromal stage of PD to optimize the patient’s quality of life.
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Aims: Develop a Motor Fluctuations Patient Journey Map (MFPJM) for people with Parkinson’s disease 
(PwP) to describe the holistic experience from pre-diagnosis through long-term treatment, with a focus on 
motor fluctuations. 
Methods: The MFPJM is in development based on in depth surveys with PwP (n=33), their care partners 
(n=40), and healthcare professionals with experience of treating Parkinson’s disease (n=61) in the UK, 
Germany, France, and USA. 
Results: Qualitative analysis supported five stages of the journey: onset & awareness, referral & 
diagnosis, early treatment, living with motor complications, and palliative care. PwP described 
experiencing subtle (often non-motor) symptoms long before they suspected PD. Across the 4 countries, 
PwP typically started their first treatment (often levodopa monotherapy) immediately following diagnosis. 
PwP described consistent symptom control for the first few years of treatment. After this ‘honeymoon’ 
phase, oral medications typically become less effective, and PwP/care-partners recalled noticing a more 
frequent re-emergence of motor and non-motor symptoms. However, 75% of PwP said they were not 
previously aware of the possibility of motor fluctuations until they developed them. While HCPs aim to 
minimize OFF time, treatment is centered around the patient’s personal tolerance/comfort level with 
symptoms, side effects, and pill burden. PwP and care partners described the ‘trial-and-error’ process of 
frequently adjusting and optimizing the treatment plan as particularly frustrating. Eventually, as treatment 
options are no longer effective, PwP become dependent on their care partner or other support services 
for daily life and seek more advanced treatments. 
Conclusions: The MFPJM is in development as a visual aid to enable service providers to identify unmet 
needs, potential gaps, and barriers in service provision, as well as identifying new opportunities for 
innovation.
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USING ACOUSTIC SPEECH BIOMARKERS TO DETECT ISOLATED REM SLEEP BEHAVIOR 
DISORDER 
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DISORDERS: BEHAVIORAL & PSYCHIATRIC SYMPTOMS 

Johannes Tröger1, Elisa Mallick1, Sinah Röttgen2,3, Ebru Baykara1, Nicklas Linz1, Tabea Thies3, Michael 
Barbe3, Michael Sommerauer3 
1ki:elements, Research, Saarbrücken, Germany, 2Research Center Jülich, Institute For Neuroscience And 
Medicine, Cognitive Neuroscience, Jülich, Germany, 3University Hospital Cologne, Neurology, Cologne, 
Germany 

Aims: Isolated REM sleep behavior disorder (iRBD) is an early alpha-synucleinopathy and can precede 
overt motor Parkinson’s Disease (PD) for decades. Speech changes have proven to be a robust and 
sensitive indicator of motor-function and coordination impairment in PD. Recently automatic speech 
analysis has shown to be an early biomarker of incipient motor dysfunction in individuals with iRBD 
(Hlavnička et al., 2017). The goal of this research is to evaluate the feasibility of using speech biomarkers 
to automatically detect iRBD as compared to healthy controls (HC). 
Methods: This feasibility research is based on German pilot data with 27 iRBD (4F, mean age = 61,43 ± 
8,59) and 30 HC (10F, mean age = 64,67 ± 5,71) with recordings from maximum phonation of the vowel 
/a/ and fast syllable repetitions of the sequence /pataka/. From the recordings, acoustic features were 
extracted using the Dysarthria Analyser Software (DYSAN) (Hlavnicka, 2019). We normalized acoustic 
features for age and gender effects and subsequently trained extra trees machine learning classifiers 
using leave one out cross-validation and feature selection. 
Results: The extra trees model was able to differentiate between iRBD and HC with an AUC of .71 
(sensitivity and specificity both around .67). The receiver operating characteristics of all models evaluated 
can be seen in the figure 
below. 



 

 
Conclusions: The results show that acoustic speech biomarkers could be potentially utilized to screen 
for iRBD. Future research has to show whether this result persists in a study with a larger population and 
different languages. Results might impact future applications both in clinical trials as well as healthcare.
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NEURAL CORRELATES OF BALANCE IN PARKINSON'S DISEASE: A SYSTEMATIC REVIEW 
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Patrick Tait1, Lisa Graham1, Rodrigo Vitorio1, Emily Timm2, Joanne O'Keefe2, Tamlyn 
Watermeyer3, Samuel Stuart1, Rosie Morris1,4,5 
1Northumbria University, Sports, Excersise And Rehabilliation, Newcastle upon Tyne, United 
Kingdom, 2RUSH medical college, Department Of Anatomy & Cell Biology, Chicago, United States of 
America, 3Northumbria University, Psychology, Newcastle upon Tyne, United Kingdom, 4Northumbria 
Healthcare NHS Foundation Trust, Northumbria Nhs Foundation Trust, North Shields, United 
Kingdom, 5Northumbria University, Sports, Exercise And Rehabilitation, Newcastle upon Tyne, United 
Kingdom 

Aims: An increasing number of studies employ cortical brain-imaging techniques, such as functional 
near-infrared spectroscopy (fNIRS) and mobile electroencephalography (EEG). Similarly, behavioural 
studies have evaluated cognitive performance in relation to balance, in people with Parkinson's disease 
(PwPD). This review aims to provide a comprehensive overview of all studies that have assessed 
cognitive associations of balance in PwPD, and/or assessed cortical function, using fNIRS and/or EEG, in 
relation to standing tasks. 
Methods: Scopus, PubMed, and ProQuest were searched between January 1980 and December 2022. 
Two authors (PT & LG) reviewed the search results independently, using pre-established selection 
criteria detailing the measurement technique, cohort, and balance task/device. I 
Results: Behavioural studies generally demonstrate a positive association between cognitive function 
and performance on balance tasks. Only seven brain-imaging studies met the inclusion criteria, revealing 
distinct cortical activity in PwPD compared with healthy age-matched controls during standing tasks. 
PwPD exhibited higher levels of HbO2 in the prefrontal cortex and greater inter-regional and inter-
hemispheric connectivity. Additionally, PwPD with balance issues showed differences in cortical activation 
patterns, including lower mid-frontal and mid-cerebellar theta-band power, compared to PwPD without 
balance impairments. This suggests a compensatory mechanism that attempts to redress and ameliorate 
the postural control issues caused by subcortical dysfunction. 
Conclusions: The limited number of studies and lack of standardisation regarding protocols, 
measurement devices, and data analysis make it challenging to draw concrete conclusions. A nuanced 
approach that considers all relevant variables regarding protocol and data analysis is recommended. 
Moreover, the integration of behavioural (cognitive) measures, in addition to objective balance measures, 
may be a valuable addition to mobile imaging studies.
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USER EXPERIENCE (UX) SUPPORT: SUCCESSFUL REMOTE ENGAGEMENT STRATEGY FOR 
INDIVIDUALS AT RISK FOR PARKINSON'S DISEASE IN PPMI 
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Lynell Lemon1, Ken Marek2, Kim Fabrizio2, Craig Stanley2, Bridget Mcmahon1, Maggie Kuhl3, Roseanne 
Dobkin3 
1Institute for Neurodegenerative Disorders, Site Management Core, New Haven, United States of 
America, 2Institute for Neurodegenerative Disorders, N/a, New Haven, United States of America, 3The 
Michael J. Fox Foundation, Clinical Research, New York City, United States of America 

Aims: Describe practices for progressive User Experience (UX) in a remote risk screening study. Discuss 
strategic use of technology to engage participants through a multi-step digital process. Illustrate the 
Parkinson’s Progression Markers Initiative (PPMI) Smell Test (ST) Direct screening web-based portal 
design to sustain progressive UX and facilitate study compliance. 
Methods: ST Direct engages individuals from the general population aged 60 and older without a PD 
diagnosis living in the US, Canada, and England. Participants are led to a web portal via QR code or URL 
and screened for eligibility; contact information is collected and consent is completed online. A smell test 
is mailed to participants to complete and submit test responses via web-based portal. At launch of study, 
moderate rates of attrition were observed related to technology and ease of use. The study team then 
created a vanity URL, added Help Desk phone line access, restructured web-portal features including 
device platform compatibility, simplified portal page format, and an option to return later. Enhanced 
communication practices included an adapted smell test instruction sheet and additional reminder emails 
to address incomplete tasks in the process. 
Results: This multi-layer approach provides a reliable mechanism for engagement and progressive UX 
illustrated in conversion rates from eligible participants to registration at 36% (61,600), registration to 
consent 62% (38,070), consent to clinical questionnaire 69% (26,168), and smell test sent to submission 
of smell test data 62% (16,303). 
Conclusions: Strategic use of technology and supportive UX throughout the study process may enable 
investigators to successfully engage and support interested participants, help maximize limited resources, 
and lead to more cost-effective and efficient clinical trial management of study participants as modes of 
UX and connection evolve among target populations.
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RISK DISCLOSURE IN PATIENTS WITH ISOLATED REM SLEEP BEHAVIOR DISORDER 
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Aims: Isolated REM sleep behavior disorder (iRBD) is an early α-synucleinopathy associated with a high 
risk for phenoconversion to Parkinson’s Disease (PD), dementia with Lewy bodies (DLB), or multiple 
system atrophy (MSA). Recently, a debate arose regarding the risk disclosure of these patients regarding 
the increased risk for phenoconversion to one of the α-synucleinopathies. Studies consulting movement 
disorders specialists are inconclusive as to whether and, if so, how risk disclosure should be performed in 
patients with iRBD. Patients with PD were mostly skeptical regarding early disclosure of risk due to the 
lack of disease-modifying treatment. However, patients with iRBD report that they would have liked to 
have received prognostic information. Our study aims to answer the question if active recruitment of 
patients with iRBD from the general population is ethically justifiable. 
Methods: We designed a questionnaire to assess preferences on risk disclosure that has been 
dispatched to our growing Cologne iRBD cohort. Patients have been recruited via newspaper 
advertisements that were followed by thorough telephone screening and, if applicable, polysomnography. 
After polysomnography-confirmed iRBD diagnosis, patients were invited to our clinical consultation hour 
at the university hospital of Cologne where we perform yearly follow-ups. 
Results: At present, no results are available yet. We anticipate revealing insights into our patients' 
experiences regarding risk disclosure, as well as preferences for managing risk education in the clinical 
setting. 
Conclusions: This study is the first to retrospectively describe the views of affected individuals who have 
already been diagnosed with iRBD and were educated in this setting about their increased risk for 
phenoconversion. The results will provide valuable insights for the recruitment of further iRBD cohorts, 
which are essential to conduct therapeutic intervention studies.
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NEUROINFLAMMATION AND -PATHOLOGY IN SARS-COV-2 INFECTED MACAQUES: GLIAL 
CELLS, NEURODEGENERATION AND PROTEIN AGGREGATION 
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DISEASES / L01A. NEUROPATHOLOGY OF COVID-19 

Juliana Nieuwland1, Erik Nutma1, Mirjam Pikaart1, Ella Zuiderwijk-Sick1, Elga De Vries2, Marieke 
Stammes1, Jinte Middeldorp1 
1Biomedical Primate Research Centre, Neurobiology & Aging, Rijswijk, Netherlands, 2Amsterdam UMC, 
location VU, Medical Cell Biology And Immunology, Amsterdam, Netherlands 

Aims: Infection with severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) results in 
respiratory symptoms, yet neurological symptoms are common as well, both in acute phase as well as 
months later in patients with post-COVID syndrome. With longitudinal PET scans using [18F]DPA714, a 
tracer for 18 kDa translocator protein, we were able to visualize the onset and progression of 
inflammation in the brain following a SARS-CoV-2 infection in rhesus macaques. These results together 
with post-mortem immunostainings showed that more than 7 weeks after infection neuroinflammation is 
still ongoing in the brains of these animals. Similar results have now been observed in patients with post-
COVID syndrome. To investigate how these long-term effects progress and cause further damage in the 
brain, macaques are infected with various SARS-CoV-2 variants for different time periods. 
Methods: Nasal and throat swabs are obtained to detect viral presence and replication, and blood and 
cerebrospinal fluid for proteomic analyses. Brain tissue is collected for postmortem analyses. 
Results: Preliminary data suggests functional and morphological glial cell changes in certain brain 
regions of SARS-CoV-2 infected monkeys, as well as changes in T cell numbers. In the substantia nigra a 
decline in the number of dopaminergic neurons is also demonstrated together with alpha synuclein 
pathology. Moreover, alpha- and phosphorylated synuclein aggregates are seen in the meninges and 
choroid plexus of infected animals. 
Conclusions: Protein aggregation following viral infections has been observed in previous studies, 
however this research is the first to demonstrate protein aggregation together with neuron decline in the 
substantia nigra following a SARS-CoV-2 infection. This study provides information on the progression of 
the neuroinflammatory process and neuropathology and can help to understand mechanisms behind 
neurological symptoms during COVID-19 and post-COVID syndrome.
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POST-COVID19 COGNITIVE DYSFUNCTION: CLINICAL FEATURES AND DETERMINING FACTORS 
IN A CASE SERIES 

POSTER SHIFT 02 (MARCH 8-9): THEME L: COVID-19: IMPACT ON BRAIN NEURODEGENERATIVE 
DISEASES / L01C. NEUROLOGICAL MANIFESTATIONS OF COVID-19 
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Hospital Universitari Vall d'Hebron, Unitat De Demències, Neurology Department, Barcelona, Spain 

Aims: Long COVID (LC) encompasses a wide range of symptoms, with cognitive impairment (CI), fatigue 
and mood disorders being among the most commonly reported. Our objetives were first to describe the 
characteristics of the cognitive profile and the symptomatic spectrum associated with the CI in a series of 
LC patients. Also, an association between subjectively perceived cognitive impairment and objective 
neuropsychological examination scores was investigated. 
Methods: Patients referred to our Dementia Unit between 2020-2022 affected by LC and CI after the 
COVID-19 infection were selected. Validated questionnaires were used to measure subjective cognitive 
complaints(MFE-30), fatigue (MFIS), and anxiety/depression symptoms (HADS). All CL symptoms were 
systematically collected and the patient was evaluated with a neuropsychological examination 
Results: 39 patients were recruited for the study, with a predominance of women (66%), an average age 
of 56.7±10 and MMSE scores of 28.5 (26.3-29). In all patients the infection occurred before receiving the 
first dose of COVID-19 vaccine. The most common symptomatology associated with CI were fatigue 
(85.7%), respiratory symptoms (68%), pain (64.3%), and mood disorders (57%). The neuropsychological 
scores were on average within normal values. However, for attentional, executive (phonetic fluency and 
cognitive flexibility) and short-and long-term memory were at the low limit. Patients with dizziness were 
significantly associated with higher subjective CI and mood disorders scores, while those with brain fog 
with more severe fatigue. There was no association between subjective CI and neuropsychological 
scores. 
Conclusions: CI in LC patients is commonly associated with a wide variety of symptoms. The 
neuropsychological profile, although within normal limits, could suggest greater impairment of attention, 
executive and memory functions. In our series, there was no association between the subjective 
perception of DC and the scores of the neuropsychological tests
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DEAMIDATION PROTEINS AND AUTOANTIBODIES AGAINST THEM AS NOVEL AD BLOOD 
BIOMARKERS 
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MECHANISMS, PATHOPHYSIOLOGY: ABETA AGGREGATION, PROTEIN MISFOLDING 

Roman Zubarev 
Karolinska Institutet, Medical Biochemistry & Biophysics, Stockholm, Sweden 

Aims: What causes aggregation of Aß and Ptau, the most prominent AD hallmarks? The underlying 
cause could be the disregulation of protein homeostasis, in particular, of the defence against 
accumulation of deamidation products. Deamidation is a spontaneous posttranslational modification, in 
which asparagine residues lose ammonia and attach a water molecule. In the majority of cases, this leads 
to the formation of the damaging isoaspartyl residue. In isoaspartyl, the backbone is extended by the CH2 
group compared to normal amino acid, which destabilizes the native protein structure. This, in turn, 
decreases the protein solubility, and results in aggregation of long-lived molecules, such as albimin 
(lifetime in blood ca. 3 weeks). Human serum albumin (HSA) is the most abundant blood protein, and its a 
major carrier of Aß and Ptau from blood brain barrier to clearance centers (liver and kidneys). 
Accumulation of deamidated HSA should lead to a bottleneck in clearance, and contribute to aggregation 
of these damaging molecules in brain. Here we hypothesized that in AD the level of HSA deamidation is 
significantly higher than in normal blood, while the amount of antibodies against deamidated HSA is 
significantly lower. 
Methods: We used proteomics analysis to measure the isoaspartate level in AD and normal blood. Then 
created a monoclonal antibody (mAb) sensitive to isoaspartyl in a key position in the HSA molecule, and 
designed an ELISA based on this mAb. We also artificially aged HSA, inducing extensive deamidation in 
it, and used this aged HSA (aHSA) as a bait to measure the level of antibodies in blood against it. 
Results: Hypothesis was confirmed. 
Conclusions: We produced a novel diagnostic tool for early detection of AD risk in form of two 
complementary ELISAs.
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IN SILICO INVESTIGATION OF THE ABILITY OF OCTOVESPIN AND FRATERNINE-10 IN 
DISAGGREGATION OF AB (1-42) AND A-SYNUCLEIN FIBRILS 
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Aims: Beta-amyloid (Aβ) and α-synuclein fibrils are hallmarks of neurodegenerative diseases such as 
Alzheimer's and Parkinson's disease, respectively. Their presence in the brain leads to 
neurodegeneration and memory decline. Therefore, the search for new drugs that can decrease the 
formation of such deposits is of great interest. This study investigates two compounds: Octovespin, a 
peptide modified from Occidentalin-1202, which is a peptide isolated from Polybia occidentalis wasp 
venom, and fraternine-10, a peptide isolated from the venom of the social wasp Parachartergus fraternus. 
In in vitro assays, octovespin decreased the aggregation of Aβ. In in vivo trials, Octovespin reduced the 
cognitive deficits in Aβ-induced mice model. In vitro investigations of fraternine-10 are still ongoing. Here, 
we describe the computational approach for investigate the inhibitory activity of octovespin and fraternine-
10 against Aβ fibrils (17-42 peptides) and α-synuclein fibrils (38-95 peptides). 
Methods: We used molecular docking and molecular dynamics simulations (MD) with 100 ns to study the 
interactions. 
Results: The results indicate that Octovespin and Fraternine-10 can interact with the fibrils for at least 
100 ns, with the potential capacity to promote disaggregation. 
Conclusions: Our findings can help us understand the characteristics and capabilities of these 
compounds, as well as their potential as derivatives of wasp venom for disrupting the fibril formation of Aβ 
and α-synuclein.
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CHARACTERIZATION OF SOLUBLE SYNTHETIC AMYLOID BETA AGGREGATES 
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Aims: Objective 1 – Biochemical characterization of soluble synthetic Aβ aggregates. Objective 2 – 
Structural characterization of soluble synthetic Aβ aggregates. Objective 2 – Toxicity assessment of 
soluble synthetic Aβ aggregates. 
Methods: 1) Generation of soluble synthetic Aβ aggregates in different states of aggregation. Different 
aggregation protocols (monomers, oligomers, protofibrils, fibrils). Ultracentrifugation (100000 G). 2) 
Biochemical analysis. Native and SDS-PAGE. 3) Structural analysis. Transmission electron microscopy. 
4) In vitro assessment of toxicity. Aβ cellular assay developed by Aoyagi et al. [1]. 
Results: Aβ aggregates of different size were generated and characterized both biochemically and 
structurally. We observed the existence of short fibrillar aggregates soluble at 100000 G with features 
different from insoluble Aβ fibrils. By native PAGE, short fibrils appeared as oligomers whereas insoluble 
fibrils got stuck in the wells, not entering the gels. Similar results were observed by SDS-PAGE. By 
transmission electron microscopy, we saw clear differences between soluble and insoluble fibrils with 
soluble fibrils being shorter and with a sharp morphology. After adding the fibrils to biosensor cells 
expressing Aβ, differences in the toxicity (measured as seeding activity) were observed. 
Conclusions: Since soluble Aβ fibrils are the target of AD therapies such as the antibody lecanemab [2], 
synthetic soluble Aβ fibrils, easier to obtain than human soluble Aβ fibrils, can be used as a model to 
study the mechanism of antibodies targeting the initial stages of Aβ aggregation.
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INVESTIGATION OF THE RELATIONSHIP BETWEEN LRRK2 AND ALPHA-SYNUCLEIN IN 
PARKINSON’S DISEASE 
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Aims: LRRK2 mutations are the most common monogenic cause of Parkinson’s disease (LRRK2-PD). 
LRRK2-PD is characterized by intraneuronal inclusions, prion-like spreading of aggregated alpha-
synuclein, and dopaminergic neuron degeneration. LRRK2 is a protein with GTPase and kinase activity 
that regulates several biological functions, including autophagy and subcellular trafficking. We have 
previously shown that LRRK2 interacts with histone deacetylase 6 (HDAC6), a cytoplasmic deacetylase 
that regulates inflammation, axonal trafficking, and clearance of ubiquitinated protein aggregates via 
aggrephagy. Preliminary data indicate that LRRK2 may regulate HDAC6 by phosphorylation and that the 
kinase hyperactive LRRK2 mutant G2019S disrupts ubiquitin-dependent aggresome formation in PD. 
HDAC6 and LRRK2 have been independently linked to clearance and propagation of aggregated alpha-
synuclein. However, how LRRK2 mutations cause alpha-synuclein pathology remains elusive. 
Methods: Using in cellulo assays, we characterized the interaction between LRRK2 and HDAC6 and 
investigated the role of LRRK2 and HDAC6 in alpha-synuclein metabolism. 
Results: We observed that LRRK2 kinase activity influences its binding to HDAC6, but does not regulate 
ubiquitin-dependent aggresome formation, NLRP3 inflammasome activation, or microtubule acetylation. 
We did not find evidence that PFF-induced alpha-synuclein aggregates are targeted to the aggresome via 
HDAC6. However, HDAC6 inhibition led to accumulation of both soluble and PFF-induced alpha-
synuclein aggregates, indicating a role of HDAC6 in alpha-synuclein homeostasis under physiological and 
pathological conditions. Additionally, LRRK2 kinase inhibitors increased α-synuclein expression levels but 
had no impact on seeded alpha-synuclein aggregation. No changes were detected in basal alpha-
synuclein secretion and subcellular localization upon either LRRK2 or HDAC6 inhibition. 
Conclusions: Our data indicate that both LRRK2 and HDAC6 may be involved in alpha-synuclein 
homeostasis by influencing its clearance and aggregation. Future research will elucidate how LRRK2 
regulates HDAC6 functions and how these intersect with alpha-synuclein dyshomeostasis.
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GENOTOXIC STRESS DRIVES NEUROLOGICAL AND COGNITIVE SEQUELAE OF VIRAL 
INFECTION IN A NOVEL MOUSE MODEL OF LONG COVID 

POSTER SHIFT 02 (MARCH 8-9): THEME L: COVID-19: IMPACT ON BRAIN NEURODEGENERATIVE 
DISEASES / L01C. NEUROLOGICAL MANIFESTATIONS OF COVID-19 
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Aims: There are growing concerns arise regarding whether SARS-CoV-2 infection or other emerging viral 
infections, especially those affecting the population on a pandemic scale, could instigate and propagate 
neurological and cognitive sequelae (PASC) with the possibility of progress to cognitive decline and 
neurodegenerative conditions. SARS-CoV-2 and other viral infections have been associated with 
genotoxic stress and cell senescence. COVID-19 induces molecular markers of brain aging, strongly 
correlated with cellular responses to DNA damage.These findings align with our earlier research, which 
found that persistent genotoxic stress is a prominent feature in Parkinson's disease (PD) and Huntington's 
disease (HD). 
Methods: To facilitate the longitudinal study PASCs in vivo, we created a human ACE2 transgenic mouse 
model with full-length human ACE2 regulatory regions that faithfully recapitulated the structure, tissue 
distribution, and gene regulation of the human gene. A strategy was developed to model the 
immunopathology of SARS-CoV-2 infection with signature cytokine storm, ARDS, and characteristic gene 
expression profiling to facilitate the longitudinal analysis in an ABSL-2 facility. 
Results: The mice manifested PASCs and many brain aging-like features, including brain genotoxic 
stress, cell senescence, autophagy dysfunction, proteotoxicity, long-lasting neuroinflammation, anosmia, 
and cognitive deficits. Importantly, we have both in vitro and in vivo, indicating that inhibiting genotoxic 
stress response can effectively lessen acute and PASC-like symptoms. 
Conclusions: These results support the hypothesis that viral inflammation inflicted genotoxic stress 
accelerates brain aging to drive neurological and cognitive post-acute sequelae of SARS-CoV-2 Infection. 
Our study aims to advance a unique human ACE2 mouse model of PASC for investigating concurrent 
aging and neurodegenerative processes and will prove advantageous for the development of novel 
therapeutic strategies targeting aging pathways for preventing and treating PASC.
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EPIGENETIC CHARACTERIZATION OF CONTROL AND SALS MOTOR NEURON ORGANOIDS 
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Aims: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease (NDD) with a progressive 
clinical course that affects upper and lower motor neurons (MNs). There are two typical forms of ALS, the 
sporadic (sALS) and the familial one. Until now, only symptomatic treatments are available, for the lack of 
realistic models. Organoids are pluripotent stem cell-derived self-organizing structures which can 
recapitulate the tissue of origin in vitro. Aim of this project was the investigation of the epigenetic 
characteristics of motor neuron organoids (MNOs) at each differentiation step, neural stem cells 
organoids (NSCO), motor neuron progenitor organoids (MNOPs) and MNOs and the comparison of these 
characteristics which the ones of 2D cultured cells. 
Methods: We performed an ELISA assay for DNA methylation status on 5-methylcytosine (5-mC) and a 
western blot analysis to test the expression of two key methylating enzymes, the DNA methyltransferase 
1 (Dnmt1) and the DNA methyltransferase 3a (Dnmt3a). The gene expression of Dnmt1 and Dnmt3a was 
tested by Real-Time qPCR. Finally, we performed a western blot analysis to test the methylation status of 
two sites involved in ALS pathology, lysine 9 and lysine 27, both on histone 3. 
Results: By ELISA assay we found a decreased methylation in sALS MNOs, which was due to the 
decrease in the protein expression of Dnmt1 in sALS MNOs when compared to the corresponding 2D 
MNs. By RT-qPCR we observed some differences both between organoids and 2D cultured cells and 
between CTRL and sALS cultures. Finally, we found an increasing trend of the trimethylation of lysine 9 
and 27 during the differentiation protocol. 
Conclusions: In conclusion, we confirmed the major deregulation of MNOs when compared to 2D 
cultured cells, already seen by our group through RNA-seq.
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DIABETES MANAGEMENT IN PEOPLE LIVING WITH DEMENTIA 
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Aims: Dementia and diabetes are highly prevalent among the older society in Japan. People living with 
dementia (PLWD) often face hurdles in managing diabetes. This study explored the perspectives of 
healthcare providers in Japan regarding diabetes management in PLWD. 
Methods: We conducted a qualitative study using in-depth interviews as a data collection method. A total 
of 15 physicians and nurses were interviewed. A qualitative content analysis of the codes was performed 
to generate the themes. 
Results: The major themes focused on the management of medications/therapeutic regimen, difficulties 
of continuing health care, emotional aspects of PLWD for adherence to lifestyle modification, and varying 
direction and degree of family support for diabetes care. 
Conclusions: PLWD in Japan face challenges in medication management, food restriction, and lifestyle 
modification. Policies to engage home visit care workers in medication management, consideration of the 
emotional aspect of PLWD, and utilisation of social support might help in the proper management of 
diabetes in PLWD.
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BRAIN HYPOMETABOLISM AND ERRORS ON THE CLOCK DRAWING TEST PREDICT 
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Aims: Mild Cognitive Impairment (MCI) is associated with increased risk of developing dementia, 
especially Alzheimer’s dementia (AD). Several markers have been explored as conversion predictors 
from MCI to AD. The clock drawing test (CDT) is a screening test revealing executive, working memory 
and visuospatial deficits. Brain FDG-PET is a neuroimaging technique underlining specific 
hypometabolism patterns reflecting neuronal dysfunction. We aimed to correlate CDT errors and FDG-
PET hypometabolism patterns in MCI, evaluating the combination of different CDT errors and brain 
hypometabolism pattern in predicting conversion to AD. 
Methods: We included 65 MCI (Petersen,2004) with a baseline CDT and FDG-PET scan. CDT errors 
were qualitatively classified (Parsey,2011) in stimulus-bound (STIMULUS), conceptual (CONCEPTUAL), 
spatial (VISUOSPATIAL), and perseveration (PERSEVERATION) errors. FDG-PET images were 
analyzed with a validated SPM method (Perani,2014) to obtain single-subject brain hypometabolism 
maps using a large dataset of controls for comparison (Caminiti,2021). MCI subjects were longitudinally 
evaluated and classified according to the diagnosis at follow-up in stable MCI, AD, frontotemporal 
dementia, or Lewy bodies dementia. 
Results: MCI subjects performing correctly to the CDT showed a normal metabolism (NORMAL). The 
PERSEVERATION and the VISUO-SPATIAL error groups showed hypometabolism in temporoparietal 
regions, posterior cingulate, and precuneus (corresponding to typical AD pattern). The STIMULUS error 
group showed left hypometabolism in frontotemporal cortices. The CONCEPTUAL error group was 
characterised by widespread hypometabolism (frontotemporal, parietal, occipital cortices). At follow-up, 
none of the NORMAL MCI converted to dementia. Conversely, in PERSEVERATION group, 85% of MCI 
converted to dementia. An AD hypometabolism pattern in PERSEVERATION error group predicted AD 
conversion with high accuracy (AUC=85%). 
Conclusions: Combining CDT qualitative errors and semi-quantitative analysis of brain FDG-PET 
accurately predicts conversion to AD or other dementia conditions, aiding, at the baseline, a clinical 
stratification of MCI subjects.



 
Shift 2 - NO BOARD 

INCREASED LEVELS OF TMEM106B LEAD TO LYSOSOMAL DYSFUNCTION AND ABERRANT 
NEUROTROPHIN SIGNALING IN A TMEM106B OVEREXPRESSION MOUSE MODEL 
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Aims: Genetic variation in Transmembrane protein 106B (TMEM106B) is known to influence the risk and 
presentation in several neurodegenerative diseases and modifies healthy aging. Current evidence 
suggests that the risk allele is associated with higher levels of TMEM106B. However, the precise function 
of TMEM106B is undetermined and it remains unclear how TMEM106B modulates disease risk. 
Methods: To study the effect of increased TMEM106B levels, we generated Cre-inducible transgenic 
mice expressing human wild-type TMEM106B. Our model stably expresses the transgene resulting in 
increased TMEM106B RNA and protein levels, unlike a previous model that failed to induce 
overexpression due to the tight regulation of Tmem106b levels. Detailed biochemical and 
neuropathological characterizations as well as behavioral analyses of this model are ongoing. 
Results: We show that embryonic fibroblasts derived from this model are filled with large vacuoles, which 
are not acidic, and show increased levels of Lamp1 and Progranulin. This indicates that the increase in 
TMEM106B levels leads to severe lysosomal dysfunction. We performed bulk RNA sequencing on brain 
tissue from 15-month-old animals and identified the downregulation of genes associated with neuronal 
plasticity, learning, and memory. Pathway enrichment analysis confirmed the dysregulation of 
neurotrophin signaling, which was validated in primary cortical neurons. 
Conclusions: We created a novel TMEM106B overexpression model and show that overexpression of 
TMEM106B induces severe lysosomal dysfunction. We show that increased levels of TMEM106B lead to 
dysregulation of neurotrophin signaling which may underly the disease-modifying effect and may 
contribute to neurodegeneration in vivo. Together, our data further supports the hypothesis that 
TMEM106B modulates the resilience or vulnerability of the brain to neurodegeneration and aging.



 
Shift 2 - NO BOARD 
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Aims: The present study aims to evaluate the toxicity, pharmacological security, and mechanism of 
action of Occidentalina-1202, a wasp venom peptide with antiparkinsonian and neuroprotective effects. 
Methods: The experimental design for the toxicity evaluation consisted on a 14-day and 30-days 
observation period in the acute and chronic models respectively. The peptide was administrated in three 
different doses (4mg/kg, 20 mg/kg and 40mg/kg) once in the acute model and 1x/day in the chronic 
model, and the mice were subjected to the Open Field test. At the end of the observation period, animals 
were euthanized and had brain, liver, lungs, kidney, and heart collected. The organs were weighted and 
measured, and further processed for preparation of histology slides. To access the mechanism of action, 
synaptosomes were prepared from cerebral cortices, the binding assay was performed with H3-GABA, H3-
Glutamate, and a range of six different concentrations of the peptide. 
Results: In the evaluation of the histology slides, no alterations were observed in any of the tissues 
analyzed, in any of the groups (vehicle, Diazepam, 4mg/kg, 20 mg/kg and 40mg/kg). No pronounced 
weight loss was observed in the animals during the observation period (both acute and chronic model), as 
well as in the weight and volume of the organs. Regarding food and water consumption in the chronic 
model, no alterations were detected. The binding assay showed a 15% competition with H3-Glutamate in 
the 10nM peptide concentration. The peptide did not show competition with H3-GABA. 
Conclusions: These findings suggest that Occidentalina-1202 is safe to treat Parkinson’s disease, being 
a potential therapeutic alternative and that the peptide might compete with Glutamate. This study was 
funded by FAPDF, CNPq and CAPES.
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Aims: The purpose of this study was to investigate the antiparkinsonian effect of the OcTx-1202 peptide 
in a mouse model of parkinsonism, using three different doses (1, 2.5, and 4 mg/kg). 
Methods: The animals were divided into three experimental groups: 6-OHDA group consisting of animals 
with parkinsonism treated with vehicle solution (n=6), OcTx-1202 group consisting of animals with 
parkinsonism treated with the peptide at three different doses: 1 mg/kg (n=6), 2.5 mg/kg (n=8), and 4.5 
mg/kg (n=6), and healthy group consisting of healthy animals treated with vehicle solution (n=8). The 
behavioral tests consisted on the Rotarod test for evaluation of motor activity, conducted over a period of 
6 hours on the Rotarod apparatus, and the apomorphine-induced rotation test. Subsequently, an 
immunohistochemical analysis was conducted to quantify the proportion of viable neurons in the SN.For 
groups with more than two samples, one-way analysis of variance (ANOVA) followed by Tukey's test was 
employed for normally distributed data with similar variances. A significance level of p<0.05 was 
considered, with Bartlett's test being performed afterwards. Results that exhibited normal distribution and 
two variables were subjected to two-way repeated measures analysis of variance (two-way ANOVA), with 
Bonferroni's post-test being used. 
Results: Regarding the immunohistochemical, the peptide was not able to reduce neuronal death. In the 
motor coordination test on the Rotarod, animals that received the dose of 4 mg/kg showed improvement 
in motor condition (p<0.0001). Additionally, in the apomorphine test, both doses of 2.5 and 4 mg/kg 
decreased the number of rotations (p<0.001). 
Conclusions: These results suggest that the OcTx-1202 peptide may have a positive effect on improving 
motor symptoms associated with Parkinson's disease. However, the assays conducted did not show a 
significant neuroprotective effect of the peptide.
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DISEASE DURATION 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A05.B. GENETICS, 
EPIDEMIOLOGY: DISEASE-CAUSING MUTATIONS 

Baayla Boon1, Sarah Lincoln1, Daniel Wickland1, Erica Engelberg-Cook1, Darren Rothberg1, Michael 
Deture2, Nilüfer Ertekin-Taner2,3, Neill Graff-Radford3, Dennis Dickson1, Melissa Murray1, Cyril Pottier4 
1Mayo Clinic, Neuroscience, Jacksonville, United States of America, 2Mayo Clinic, Department Of 
Neuroscience, Jacksonville, United States of America, 3Mayo Clinic, Department Of Neurology, 
Jacksonville, United States of America, 4Mayo Clinic Florida, Neuroscience, Jacksonville, United States of 
America 

Aims: PSEN1 mutations lead to an increased amyloid-β processing and production, however, even in 
individuals with the same mutation, there is a large phenotypical variability. We hypothesized that 
neuropathologic characteristics, cellular and transcriptomic alterations are associated with clinical 
phenotype. We investigate the association between types of amyloid-β deposits, brain cell type 
proportion, gene expression, and splicing isoforms with age at onset, disease duration and severity of 
Alzheimer’s Disease (AD) neuropathologic change. 
Methods: Histologic stains (hematoxylin-eosin and thioflavin S) as well as immunohistochemistry for 
phosphorylated-tau (AT8)and amyloid-β (6F/3D) were performed in eight Hispanic PSEN1 p.G206A AD 
cases in the inferior parietal gyrus and motor cortex. Single-nuclei long-read RNA sequencing is being 
performed on both brain regions. We will stratify our transcriptomic analyses on phenotype and 
neuropathology. 
Results: We observed large variability in age at onset (median = 53 years; range: 42-59 years) and 
disease duration (median = 10 years; range: 8-17). Disease duration did not correlate with amyloid-β 
(correlation coefficient = 0.09) and phosphorylated-tau (correlation coefficient = 0.0003) burden. In cases 
with a shorter disease duration (8-10 years), we observed a high burden for coarse-grained plaques and 
cerebral amyloid angiopathy, whereas in cases with a longer disease duration (13-17 years) we observed 
a high burden of classic cored plaques (Fig.1, Table 
1). 



 

 

 
Conclusions: The observation that amyloid- β and phosphorylated-tau amount did not correlate with 
disease duration, but that distinct amyloid-β deposits were associated with disease duration in cases with 
the same Mendelian cause for AD, strongly suggests a relationship between plaque composition and 



 
disease progression. Transcriptomic analyses will provide new insights into disease mechanisms 
regarding amyloid-β deposit formation and phenotypic variability.
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Aims: Objectives: Cognitive impairments are common in idiopathic REM sleep behavior disorder (iRBD), 
in which the cholinergic degeneration of nucleus basalis of Meynert (NBM) may play an important role. 
However, the progressive changes of NBM remain unclear. This study aimed to investigate the cross-
sectional and longitudinal microstructural alterations in the NBM of iRBD patients using free-water 
imaging. 
Methods: Methods: We compared the baseline free water values in the NBM between 59 healthy control 
(HC), 57 iRBD patients, 57 Parkinson’s disease (PD) patients with normal cognition (PD-NC), and 64 PD 
patients with cognitive impairment (PD-CI). 30 iRBD patients and 40 HC had longitudinal data. In iRBD 
patients, we explored the associations between baseline and longitudinal changes of free water values in 
the NBM and clinical characteristics and whether baseline free water values in the NBM could predict 
cognitive decline. 
Results: Results: IRBD, PD-NC and PD-CI groups had significantly increased free water values in the 
NBM compared to HC, while PD-CI had higher free water values compared to iRBD and PD-NC. In iRBD 
patients, free water values in the NBM were progressively elevated over follow-up and correlated with the 
progression of cognitive performance and depression. Free water values in the NBM could predict 
cognitive decline in iRBD 
group. 



 

 
Conclusions: Conclusions: This study proves that free water values in the NBM are elevated cross-
sectionally and longitudinally, and are associated with the progression of cognitive impairment and 
depression in iRBD patients. Moreover, the free water value in the NBM can predict cognitive decline in 
iRBD patients. Our results suggest that free-water imaging of the NBM has the potential to be a marker 
for monitoring progressive cognitive impairment and predicting the conversion to dementia in 
synucleinopathies.



 
Shift 2 - NO BOARD 
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Aims: to determine the level of cognitive impairment in hypertension and determine the modern treatment 
measure. 
Methods: The research is based on the examination data of 48 hypertensive patients (12 men 25%, 36 
women 75%) of different age, gender, education, profession. The patients in the study underwent a 
clinical and neurological examination taking into account the level of cognitive impairment using 
outpatient questionnaires, brain MRI and scales MMSE, clock drawing test, MOCA. Choline alfoscerate 
was recommended for patients with moderate cognitive impairment. 
Results: Before treatment, the level of cognitive impairment in patients was 22±1.8 points on the MMSE 
scale. According to the examination of the clock drawing test, patients scored 6±1.0 points, nodement 
cognitive impairment, i.e. "forehead-subcortical" type of cognitive impairment was detected in 32 patients 
(66.7%). According to the MOCA scale, the indicators of cognitive impairment were 22±2.2 points. 
According to the results of the examination and observation, patients with hypertension were treated with 
choline alfoscerate in 38 of the patients in the examination, in addition to slowing down the process of 
cognitive impairment and increasing work ability. 
Conclusions: Long-term therapy of patients with hypertension with choline significantly improved 
cognitive functions and improved the quality of life of patients of all age groups, increased work ability.
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Aims: α-Synuclein (α-syn) aggregates are central to the pathology of Parkinson's disease and represent 
a promising target for therapeutic intervention. Nanobodies, characterized by their small size, epitope 
accessibility, stability, solubility, ease of labeling, scalability, and engineering adaptability, offer an ideal 
tool for selectively targeting pathogenic α-syn. 
Methods: We constructed nanobody phage display libraries using RNA isolated from camels immunized 
with α-syn monomers or fibrils. Following multiple rounds of panning and selection, we successfully 
isolated nanobodies and subjected to thorough characterization using a range of biochemical techniques 
and assays. 
Results: Three nanobodies that specifically target α-syn were identified and subsequently engineered 
into bivalent formats to enhance their binding affinity. Notably, these nanobodies exhibited remarkable 
specificity, as they recognized α-syn aggregates while showing no cross-reactivity with aggregates or 
monomers of other amyloid proteins. Epitope mapping revealed distinct binding regions: two nanobodies 
targeted the C-terminal region, while the third recognized a region containing numerous mutations 
associated with early-onset Parkinson's disease. Additionally, these nanobodies displayed variations in 
their conformational specificity. One nanobody recognized α-syn oligomers with a beta-sheet 
conformation, while another recognized oligomers with and without beta-sheet structure. Importantly, all 
three nanobodies effectively inhibited α-syn aggregation in an in vitro seeding assay. Furthermore, in an 
in-vitro cell model using HEK cells expressing α-syn, the nanobodies successfully inhibited seed-
dependent aggregation and reduced the formation of insoluble phosphorylated α-syn at Ser 129. Lastly, 
all identified nanobodies detected Lewy bodies pathology in post-mortem brain tissues from Parkinson's 
disease cases, underscoring their potential value as research tools. 
Conclusions: These nanobodies hold significant promise for both diagnostic and therapeutic applications 
in Parkinson's disease and associated disorders, with their unique characteristics and specificities making 
them valuable candidates for further exploration.
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Aims: This abstract explores the intricate and often overlooked aspect of sexuality within the context of 
Alzheimer's disease. Our primary objectives were to investigate how Alzheimer's disease affects sexual 
behaviors, perceptions, and relationships among individuals with the condition and their caregivers. We 
aimed to shed light on the challenges and considerations in addressing the sexual needs and concerns of 
this vulnerable population. 
Methods: We conducted a comprehensive literature review regarding sexuality in Alzheimer's disease. 
The research was carried out through the PubMed database. 
Results: Our findings reveal that Alzheimer's disease can significantly impact an individual's sexuality, 
leading to changes in desire, inhibition, and the ability to engage in sexual activities. Caregivers often 
struggle with balancing their loved one's needs for intimacy while ensuring their safety and dignity. 
Misunderstandings, stigma, and a lack of appropriate guidance compound the challenges associated with 
addressing sexuality in Alzheimer's disease. 
Conclusions: This review highlights the critical need for a comprehensive and compassionate approach 
to addressing sexuality in the context of Alzheimer's disease. The findings underscore the importance of 
healthcare professionals, caregivers, and support systems being well-informed and trained to navigate 
these sensitive issues with empathy and respect. Developing guidelines, resources, and support 
networks can help individuals with Alzheimer's disease and their caregivers navigate the complexities of 
sexuality while preserving their dignity and quality of life. Ultimately, recognizing and addressing the 
sexual aspects of Alzheimer's disease is integral to providing holistic care and improving the overall well-
being of those affected by this condition.
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Aims: Alzheimer's disease (AD), Parkinson's disease (PD), and other neurodegenerative diseases 
(NDDs) share pathological mechanisms, combining genetic and environmental factors. 
Methods: Early-onset AD, appearing before age 65, accounts for roughly 10% of all AD cases, and is 
largely unexplained by known genetic mutations, resulting in a lack of understanding of its molecular 
etiology. 
Results: A 51-year-old female reported a one-year history of progressively worsening memory, attentive 
and planning disturbances. She had no family history of neurological or psychiatric disorders. 
Neuropsychological assessment revealed memory, language, and executive function deficits. MRI 
showed diffuse atrophy and FDG-PET revealed hypometabolism in bilateral temporo-parietal regions and 
in the left frontal lobe. CSF T-tau and p-tau levels were normal, while amyloid β was markedly reduced. 
Based on the clinical phenotype, and the exam findings, early-onset AD was diagnosed. The patient has 
a rapidly progressive worsening of cognitive functions. A genetic analysis testing for the genes associated 
with AD and other neurodegenerative diseases was performed, and two rare different heterozygous 
mutations in CHCHD2 and DNAJC6 genes were revealed. 
Conclusions: CHCHD2 encodes for protein involved in mitochondrial function. Mutations in this gene 
have been associated with familial and sporadic PD, but are also described in amyotrophic lateral 
sclerosis/frontotemporal dementia and AD. DNAJC6 encodes for protein involved in the endo-lysosomal 
pathway. Mutations of DNAJC6 have been associated with early-onset PD, and only in one study with 
AD. We present the first Caucasian patient carrying a double gene mutation in CHCHD2 and DNAJC6, 
manifesting with early-onset and rapidly progressive AD, giving new insight into the pathology and 
genetics of NDDs.
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Aims: We hypothesized that dysfunctional associations between the bacterial groups of the gut 
microbiota could be associated with AD clinical stages. Thus, we aimed to compare the gut-microbiota 
networks in cognitively unimpaired (CU), mild cognitive impaired (MCI), and AD dementia individuals. 
Methods: We selected 16S rRNA gene sequencing data from fecal samples of CU, MCI and AD (n = 30, 
per group) available at NCBI repository (PRJNA489760). Individuals of both sexes aged between 57 and 
73 years were included in the study. Adaptors were removed from the FASTQ files using the 
Trimmomatic tool for each sample and submitted to the DADA2 pipeline. Briefly, after filter and trimming, 
amplicon sequence variants (ASVs) were inferred using the dada function, taxonomic assignment was 
implemented using the SILVA resource and normalized by rarefaction without replacement. Afterward, 
normalized centered-log ratio transformed abundance data were used to construct correlation networks 
between genus for CU, MCI, and AD. 
Results: We observed different correlation patterns between bacterial genera in CU, MCI, and AD. More 
especially, we found a progressive increase in network density toward AD clinical progression. Genus 
reportedly associated with cerebral amyloidosis and tau show few connections in the CU individuals, 
which are increased in MCI and highly connected in AD. Interestingly, we also noted that the opportunistic 
pathogen Escherichia_Shigella, strongly associated with AD pathology, was exclusively present in the AD 
network and showed a negative correlation with Faecalibacterium, a reportedly indicator of health. 
Conclusions: Microbial association networks at the genus level reflect different pathological stages of AD 
and could provide insights into preventive therapeutic strategies aiming to delay disease progression 
through the modulation of the gut microbiota.
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1Indian Institute of Information Technology, Applioed Science, Allahabad, India, 2Indian Institute of 
Information Technology,Allahabad, Applioed Science, Allahabad, India, 3Indian Institute of Information 
Technology, Applied Science, Allahabad, India, 4Indian Institute of Information Technology,Allahabad, 
Applied Science, Allahabad, India 

Aims: The concept of hybrid molecules incorporating pharmacophores of herbal drugs and commercial 
ones is novel and promising that can effectively target multifactorial diseases . In the present work a 
hybrid molecule has been prepared containing the pharmacophores of L-Dopa and Curcumin, so that it 
serves dual purpose of release of Dopamine as well as protection of surviving neurons . 
Methods: We have designed , synthesized and tested a hybrid molecule containing pharmacophores of 
L-Dopa , the commercial drug for Parkinson,s disease and Curcumin. . Curcumin protects neuronal 
mitochondria against oxidative/nitrosative stress, induces glutathione synthesis in cell and animal models 
of Parkinson’s disorder. The composition was designed through in silico methods .The hybrid molecule 
has been synthesized in one step .In vitro tests on N27 Neuronal cell line and study conducted in 
neurotoxin 6-hydroxydopamine induced sporadic Parkinson’s disease rat model show positive results. 
Results: The synthetic hybrid molecule was obtained in quantitative yield .It was characterized by IR, 
H1, 13 C NMR and Mass spectra. In-silico studies show that this modified Curcumin - L-DOPA drug can 
serve as a highly efficient inhibitor of both i.e. Parkin (c-Abl) as well as α-Synuclein, the two neuronal 
proteins implicated in Parkinson disease. In vitro tests on N27 Neuronal cell line and study conducted in 
neurotoxin 6-hydroxydopamine induced sporadic Parkinson’s disease rat model show enhanced activity 
vis-a vis L-Dopa. 
Conclusions: The Conjugate containing pharmacophores of L-Dopa and Curcumin is expected to serve 
dual purpose i.e. release Dopamine as well as offer protection to surviving neurons in case of Parkinson’s 
disease. The hybrid approach has potential future in drug discovery, since it can combine the basic 
concept of Ayurveda with perspective of modern medicine . .



 
Shift 2 - NO BOARD 

USING METALLOMIC PROFILES TO DISTINGUISH DEMENTIA WITH LEWY BODIES, 
PARKINSON'S, AND ALZHEIMER'S DISEASE BRAINS 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.N. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: METAL IONS 

Melissa Scholefield1, Stephanie Church1, Jingshu Xu2, Garth Cooper1 
1University of Manchester, Division Of Cardiovascular Sciences, Manchester, United Kingdom, 2University 
of Auckland, School Of Biological Sciences, Auckland, New Zealand 

Aims: Dementia with Lewy bodies (DLB) is a neurodegenerative disease characterised by cognitive 
decline followed by Parkinsonian motor dysfunction. Due to its many clinical and neuropathological 
similarities with both Alzheimer's disease (AD) and Parkinson's disease dementia (PDD), the correct 
diagnosis of DLB remains difficult. Previous studies have shown multiple metallomic alterations in AD and 
PDD brains, including widespread copper deficiencies; here, we aimed to ascertain whether these 
changes were also present in DLB, or whether metallomic profiles could distinguish post-mortem DLB, 
AD, and PDD brains. 
Methods: Fifteen clinically diagnosed and neuropathologically characterised DLB cases and fifteen 
controls were obtained from the NIH NeuroBioBank. Using inductively-coupled plasma mass 
spectrometry, the levels of eight essential metals (Na, Mg, K, Ca, Mn, Fe, Cu, and Zn) and Se were 
measured across ten regions of the case and control brains. Mann-Whitney U tests were used to 
determine case-control differences. Results were compared to those obtained in previous analyses of the 
AD and PDD brain, and PCA plots were used to determine whether metallomic profiles could successfully 
distinguish DLB from AD and PDD brains. 
Results: DLB cases showed several metallomic changes, including Na increases and Cu decreases in 
five of the ten investigated regions, as well as more localised alterations in Mn, Fe, Ca, and Se. Using 
data from the cingulate gyrus and middle temporal gyrus, DLB and AD cases could be successfully 
separated using PCA. DLB and PDD cases could be successfully separated using only data from the 
primary visual cortex. 
Conclusions: Copper deficiencies appear to be widespread throughout the DLB, PDD, and AD brain. 
However, despite such similarities, DLB can be distinguished from either AD or PDD at post-mortem 
using their respective metallomic profiles.
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DEVELOPMENT OF NOVEL POLYMER-DRUG CONJUGATES: TOWARDS A MULTI-TARGET 
TREATMENT FOR ALZHEIMER’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.H. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: ANTI-OXIDANTS 

Nuruddin Mahadik, Gemma Barron, Paul Kong Thoo Lin, Colin Thompson 
Robert Gordon University, School Of Pharmacy And Life Sciences, Aberdeen, United Kingdom 

Aims: To design novel antioxidant and anticholinesterase polymer-drug conjugates (PDCs) to treat 
Alzheimer’s Disease (AD). 
Methods: An antioxidant drug was conjugated to a cationic polymer (NM15) and an anticholinesterase 
drug was conjugated to an anionic polymer (N10) and each was characterized by FT-IR and 1H NMR. 
The antioxidant activity of NM15 was analysed in vitro using the ORAC and ABTS assay. The AChE and 
BuChE activity of N10 was analysed in vitro using Ellman’s assay. Cell viability and cellular protection 
from oxidative damage and inflammation were determined in SH-SY5Y and BV-2 cells treated with 
NM15 in vitro using the MTT assay. 
Results: Successful conjugation of NM15 and N10 was shown with FT-IR and 1H NMR. NM15 showed 
significantly enhanced in vitro antioxidant activity in ORAC (11333±463 µmolTE/1g) and ABTS (IC50= 
19.07±1.1 µg/mL) assay compared to parent antioxidant drug (ORAC 6553±491 µmolTE/1g, ABTS 
activity IC50= ˃10 mg/mL) and polymer (ORAC activity could not be determined, ABTS IC50= 44.08±1.56 
µg/mL) (p ≤ 0.0001). Using Ellman’s assay, N10 significantly increased AChE (IC50= 0.340±0.01 µg/mL) 
and BuChE activity (IC50= 1.26±0.1 µg/mL) compared to the parent anticholinesterase drug (AChE 
IC50=1.67±0.1 µg/mL, BuChE IC50=4.16±0.5 µg/mL) (p ≤ 0.0001). NM15 was toxic to both cell lines 
(below 80% cell viability), so a polyelectrolyte complex (PEC) was developed. PEC NM15 significantly 
protected SH-SY5Y and BV-2 cells from oxidative damage. Results showed 30% and 40% protection 
against H2O2 in SH-SY5Y and BV-2 cells (P ≤ 0.0001), respectively, as well as 35% protection against 
Rotenone/Antimycin A in SH-SY5Y (P ≤ 0.0001) and 25% protection in BV2 cells (P ≤ 0.01) against 
Lipopolysaccharide-(LPS) induced inflammation. 
Conclusions: This work has demonstrated the possible use of PDCs for the future development of a 
multi-target treatment option for AD.
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IMPACT ON LONGEVITY AND REDUCTION OF Α-SYNUCLEIN AGGREGATION IN THE NL5901 
STRAIN OF CAENORHABDITIS ELEGANS TREATED WITH CANNABIDIOL. 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: A-SYNUCLEIN AGGREGATION 

Ruth Melida Sanchez Mora1, Alejandra Mantilla Galindo2, Rodrigo Gonzalez Reyes2 
1Universidad Colegio Mayor de Cundinamarca, Bogota, Bogotá, D.C., Colombia, 2Universidad del 
Rosario, Bogota, Bogotá, D.C., Colombia 

Aims: Aims: To assess the impact of CBD on the NL5901 strain of Caenorhabditis elegans. 
Methods: Materials and Methods: Nematodes were placed on Petri dishes, where the effect of CBD at 
various doses on lifespan and alpha-synuclein aggregation in the NL5901 strain was evaluated. The N2 
strain was used as a control. They were fed with E. coli. 
Results: : CBD treatment increased the lifespan in the N2 strain with a median of 32 days, 95% CI 
(0.2189 - 1.6) vs. CBD 3 µM with a median of 53 days, 95% CI (0.6 - 4.5), vs. CBD 30 µM with a median 
of 53 days, 95% CI (0.5 - 4.7). Similarly, in the NL5901 strain, the median lifespan was 23 days (0.1 - 
1.1), vs. CBD 0.3 µM with a mean of 58 days, CI (0.8 - 7.5), vs. CBD 3 µM with a mean of 40 days, CI 
(0.6 - 5.2), vs. CBD 30 µM with a mean of 50 days, CI (0.8 - 5.8). CBD treatment also reduced alpha-
synuclein aggregates compared to the control group (mean fluorescence intensity (IF) 88.84 ± 38.46) vs. 
0.3 µM CBD (IF 32.56 ± 12.25), vs. 3 µM CBD (IF 36.32 ± 11.36), vs. 30 µM CBD (IF 24.89 ± 6.6). 
Conclusions: Conclusion: CBD treatment in NL5901 nematodes demonstrated an increase in lifespan 
and a decrease in alpha-synuclein aggregation in vivo.
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TO INVESTIGATE THE EFFECT AND MECHANISM OF VERBASCOSIDE ON NEURAL TUBE 
DEFECTS BASED ON SONIC HEDGEHOG SIGNALING PATHWAY 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G02. THERAPEUTIC TARGETS, MECHANISMS FOR TREATMENT 

Liangqi Xie, Chai Zhi, Xin-Liang Wang, Yi Ru, Min Hu, Si Xiang Niu, Bao Guo Xiao, Hui-Jie Fan 
shanxi university of chinese medicine, College Of Basic Medicine, shanxi, China 

Aims: Neural tube defects (NTDs) are birth defects caused by incomplete closure of neural tubes during 
embryonic development, the common phenotypes are cerebral malformation, encephalocele, spina bifida, 
myelomeningoceled and so on. It is a common congenital malformation of newborns, second only to 
congenital heart disease in incidence. According to traditional Chinese medicine, kidney deficiency is the 

basic pathogenesis of NTDs. Verbascoside is one of the main active ingredients of Wuzi Yanzong Pill（

WYP）. The closure of neural tube is mainly affected by apoptosis and cytoskeleton regulation. We will 

explore the mechanism of VB prevention and control of NTDs through the Shh signaling pathway. 
Methods: In this study, all-trans-retinoic acid (atRA) was used to establish NTDs model, the optimal dose 
group of VB was selected by statistical analysis of the NTDs rate of fetal mice, and the normal group, 
atRA group, VB group and FA group were set. Shh, Smo, P-smo ptch1 and Gil1 were detected by 
Western blot. HE staining was used to observe neural tube closure, We then add cyclopamine, an 
inhibitor of the SHH signaling pathway and detect the expression of downstream proteins. Tunel staining 
was used to detect apoptosis. 
Results: Compared with the NTDs rate, it was found that the middle-dose group of VB had obvious 
therapeutic effect on NTDs, and HE staining showed that the neural tube of the malformed mice was not 
closed. Comparing the expression of Shh, Smo, P-smo ptch1 and Gil1 in different groups, it was found 
that VB could improve the expression of Shh, Smo, P-smo ptch1 and Gil1. Tunel staining also showed 
that VB could reduce neural tube cell apoptosis and inhibitor group increased apoptosis in fetal rats. 
Conclusions: It is likely that VB prevents NTDs by regulating Shh signaling pathway to inhibit apoptosis.
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TIANQI PINGCHAN GRANULE PROMOTES RECOVERY OF GLYMPHATIC SYSTEM FUNCTION IN 
RATS MODEL OF L-DOPA-INDUCED DYSKINESIA 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.F. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: ANTI-INFLAMMATORY, ANTI-OXIDANT 

Zhenguo Liu, Zhihua Liu, Shuyuan Yang, Shuwei Wang, Lu Song, Yu Zhang, Ying Wan, Jing Gan, Na 
Wu 
Xinhua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Neurology, Shanghai, 
China 

Aims: To explore the therapeutic effects of TPG(a traditional Chinese medicine for the treatment of 
Parkinson’s disease with an anti-inflammatory protective effect) on the glymphatic systemfunction 
inparkinsonian rats with L-DOPA-induced dyskinesia (LID) 
Methods: 6-hydroxydopamine-hemilesioned rats were injected with L-DOPAfor three weeks to create a 
model of LID. Then, rats received intragastric administrations of TPG(2.8, 5.6and 11.2 g/kg, respectively) 
or saline once a day for 3 weeks. The pharmacological effects of TPGonLID were investigated by 
behavioral test, immunofluorescence and Enzyme-linked immunosorbent assay for the functions of 
glymphatic system. 
Results: showed that TPG (5.6 and 11.2 g/kg) significantly alleviated abnormal involuntary movements 
score. Moreover, TPG (5.6g/kg) treatment increased CSF tracer influx andreduce amyloid-β deposition in 
the cortex and striatum. In addition, TPG markedly improved the perivascular aquaporin-4 (AQP4) 
polarization and exhibited a decrease in glial activation and AQP4expression compared with saline 
treatment. 
Conclusions: This study shows for the first time that glymphatic systemfunctionis impaired in LID and 
TPG attenuates abnormal involuntary movements in rats with LID by protectingthe glymphatic system
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EVALUATING THE TREATMENT OUTCOMES OF REPETITIVE TRANSCRANIAL MAGNETIC 
STIMULATION IN PATIENTS WITH MODERATE-TO-SEVERE ALZHEIMER’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.M. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: MICROGLIA 

Shouzi Zhang 
Beijing Geriatric Hospital, Department Of Psychiatry,, Beijing, China 

Aims: The repetitive transcranial magnetic stimulation (rTMS) shows great potential in the treatment of 
Alzheimer’s disease (AD). However, its treatment efficacy for AD patients in moderate to severe stage is 
relatively evaluated. In this study, we further evaluate the treatment efficacy of rTMS in moderate-to-
severe phase of AD. 
Methods: we proposed a randomized, sham-controlled, clinical trial of rTMS among 35 moderate-to-
severe AD patients. A high frequency (10 Hz) stimulation of the left dorsal lateral prefrontal cortex 
(DLPFC), 60-session long treatment lasting for 3 months procedure was adopted in the trial. Each 
participant completed a battery of neuropsychological tests at baseline and post-treatment for evaluation 
of the rTMS therapeutic effect. Twelve of them completed baseline resting-state functional magnetic 
resonance imaging (fMRI) for exploration of the underlying neural contribution to individual difference in 
treatment outcomes. 
Results: The result showed that the rTMS treatment significantly improved cognitive performance on the 
severe impairment battery (SIB), reduced psychiatric symptoms on the neuropsychiatric inventory (NPI), 
and improved the clinician’s global impression of change (CIBIC-Plus). Furthermore, the result 
preliminarily proposed resting-state multivariate functional connectivity in the (para) hippocampal region 
as well as two clusters in the frontal and occipital cortices as a pre-treatment neuroimaging marker for 
predicting individual differences in treatment outcomes. 
Conclusions: The finding could brought some enlightenment and reference for the rTMS treatment of 
moderate and severe AD patients.
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MAGNETIC TARGETED DELIVERY OF THE SPIONS-LABELED MESENCHYMAL STEM CELLS 
DERIVED FROM HUMAN WHARTON'S JELLY IN ALZHEIMER'S RAT MODELS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.Q. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Mehdi Mehdizadeh1, Farshid Qiyami Hour2, Amir Johari Moghadam3, Ali Shakeri-Zadeh4, Mehrdad 
Bakhtiyari1, Ronak Shabani1 
1Iran University of Medical Sciences, Department Of Anatomy, Tehran -, Iran, 2University of Manitoba, 
Department Of Human Anatomy And Cell Science, Manitoba, Canada, 3Iran University of Medical 
Sciences, Department Of Neuroscience, Tehran, Iran, 4Johns Hopkins University, School Of Medicine, 
Baltimore, United States of America 

Aims: Alzheimer's disease (AD) as a progressive neurodegenerative disorder is one of the leading 
causes of death globally. Among all treatment approaches, mesenchymal stem cells (MSCs)-based 
therapy is a promising modality for neurological disorders including the AD. This study aimed to 
magnetically deliver human Wharton's jelly-derived MSCs (WJ-MSCs) toward the hippocampal area 
within the AD rat's brain and determine the effects of them in cognitive improvement. 
Methods: Rats were randomly divided into five groups as follow: vehicle-treated control, AD model 
(injection of 8 μg/kg of amyloid β 1–42), IV-NTC (treated with IV-injected Non-Targeted Cells), IV-TC 
(treated with IV-injected Targeted Cells), and ICV-NTC (treated with Intracerebroventricular-injected Non-
Targeted Cells). WJ-MSCs were labeled with dextran-coated superparamagnetic iron oxide nanoparticles 
(dex-SPIONs, 50 μg/ml), by bio-mimicry method. 
Results: SPIONs-labeled MSCs were highly prussian blue positive with an intracellular iron concentration 
of 2.9 ± 0.08 pg/cell, which were successfully targeted into the hippocampus of AD rats by a halbach 
magnet array as magnetic targeted cell delivery (MTCD) technique. Presence of SPIONs-labeled cells in 
hippocampal area was proved by magnetic resonance imaging (MRI) in which signal intensity was 
reduced by increasing the number of these cells. Behavioral examinations showed that WJ-MSCs caused 
memory and cognitive improvement. Also, histological assessments showed functional improvement of 
hippocampal cells by expression of choline acetyltransferase (ChAT) and acetylcholinesterase (AChE). 
Conclusions: Overall, this study indicates MTCD approach as an alternative in MSC-based regenerative 
medicine because it approximately has the same results as invasive directly ICV-injection method has.
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EFFECTS OF LSVT-BIG THERAPY ON MOTOR FUNCTION AMONG PEOPLE LIVING WITH 
PARKINSON DISEASE: A 6-MONTHS FOLLOW-UP STUDY 

POSTER SHIFT 02 (MARCH 8-9): THEME K: PATIENT CARE AND SUPPORT / K02.B. MOVEMENT 
DISORDERS: MOTOR COORDINATION & EXERCISE 

Fariba Yadolahi1, Najmeh Hosseini2 
1KUMS, Rehabilitation, Kermanshah, Iran, 2SBMU, Rehabilitation, Tehran, Iran 

Aims: Parkinson’s disease (PD) is a neurodegenerative disease with motor and non-motor symptoms 
affecting the lower limbs. Abnormal motor function is one of the reasons leading to restriction in 
independence and morbidity among them. LSVT-BIG therapy is an efficient model of exercise therapy 
that can be beneficial in improving mobility in people living with Parkinson's disease. Current literature 
focuses on conventional exercise training in this population. The purpose of this study was to investigate 
the effects and persistence of LSVT-BIG treatment versus conventional therapy on people living with 
Parkinson's disease. 
Methods: Twenty-four participants with URPDS levels 2-3 randomized into LSVRT class (n=12) and 
conventional class (n=12). Both groups underwent 4 sessions of therapy in a week for two months. The 
blind examination was done using the 10 Meter Walk Test, Time Up and Go, Time Up and Down Stairs 
(TUDS), and 6 Minute Walk Test (6MWT). Test means were compared before intervention, at the end of 
treatment and after 6 months using repeated measures ANOVA with a Tukey correction, p value < .05. 
Results: All participants completed the treatment sessions without adverse effects. After four weeks of 
treatment, the LSVT-BIG group showed statistically significant improvement in TUG (p<0.05) and TUDS 
(p=0.001), and 10MWT (p<0.05). The conventional group only showed statistically significant 
improvement in 6MWT (p<0.05). Significant improvements were noted after 6 months when comparing 
initial evaluation (p<0.05). 
Conclusions: This study suggest that LSVT-BIG therapy is an effective intervention with long-term 
retention to improve motor function in individuals with Parkinson’s disease. These findings need to be 
confirmed by appropriately-powered trials.
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EVALUATING NEUROPROTECTIVE POTENTIAL OF BERGENIA LIGULATA AND NELUMBO 
NUCIFERA AGAINST ALUMINUM CHLORIDE-INDUCED NEUROTOXICITY IN RATS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.Q. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: AUTOPHAGY, APOPTOSIS, CELL DEATH 

Dr. Nilay Solanki, Yamini Patel 
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Aims: Neurodegenerative disorders are characterized by the accumulation of proteins with altered 
physicochemical characteristics in the brain and surrounding tissues, as well as the gradual loss of 
neurons. Neurotoxicity occurs when exposure to dangerous chemicals alters the nervous system's normal 
activities. This may eventually cause disruption or even the death of neurons, which are essential for 
sending and processing signals in the brain and other regions of the nervous system. Alzheimer's disease 
(AD) is a brain illness that gradually decreases one's capacity for remembering things, thinking, and doing 
even the most fundamental tasks. Our present research focused on the possible synergistic 
neuroprotective effects of Bergenia ligulata and Nelumbo nucifera in rats with neurotoxicity brought on by 
aluminum chloride. 
Methods: The fourty six rats were separated into a number of groups. All groups got AlCl3, which caused 
neurotoxicity, with one exception. Then Nelumbo nucifera and Bergenia ligulata are supplied as a 
combined therapy. Numerous factors are assessed, including behavioral testing, AChE estimates, 
oxidative stress markers, and apoptotic markers. 
Results: AChE was elevated by AlCl3 and then decreased throughout therapy. Additionally, it lowers the 
levels of GSH, SOD, and catalase while raising MDA levels. The opposite result of the therapy was a 
decrease in oxidative stress. AlCl3 also affects apoptosis by raising caspase-3 levels while decreasing 
Bcl-2 levels. By reducing caspase-3 levels and improving Bcl-2 levels, the therapy decreased apoptosis 
pathways. 
Conclusions: This leads to the conclusion that Bergenia ligulata and Nelumbo nucifera combined 
therapy proved neuroprotective in AlCl3-induced neurotoxicity in rats by reducing AChE level, caspase-3 
levels and improving Bcl-2 levels.



 
Shift 2 - NO BOARD 

DIECKOL AS A NOVEL NEUROPROTECTIVE CANDIDATE WITH COGNITION IMPROVEMENT AND 
MULTIFACETED MECHANISMS IN ALZHEIMER'S DISEASE MOUSE MODEL 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A07.C. ANIMAL MODELS: 
NON-MAMALIAN MODELS, OTHER 

Kumju Youn1,2, Jeong-Hyun Yoon3, Mira Jun1,2,3 
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Aims: Alzheimer’s disease (AD) is an age-related neurodegenerative disorder associated with memory 
and cognitive deficits. Both amyloid β (Aβ) deposition and inflammatory response occur in the early 
course of AD, but the progression of cognitive impairment and its relationship with Aβ and 
neuroinflammation have not been fully understood. Dieckol is a phenolic compound from brown algae and 
has been reported to possess several health benefits. In particular, our previous studies have shown that 
the compound exerts the neuroprotective effects by inhibiting amyloidogenesis, oxidative stress and 
inflammatory responses against Aβ injury in cellular system. The aim of the present study was to 
demonstrate the cognitive improvement effect of dieckol via multiple mechanisms in AD mouse model. 
Methods: Human Aβ1-42 peptide was injected into the hippocampal CA1 region of mouse brains, followed 
by administration of dieckol (100 mg/kg/day) for 3 weeks, and histological changes and neuroprotective 
effect of dieckol were evaluated. 
Results: Immunostaining showed that Aβ injection dramatically increased Aβ plaques compared to the 
vehicle injection, while administration of dieckol after Aβinjection decreased Aβ burden through Akt/GSK-
3β/Nrf2 regulated amyloidogenic pathway. Dieckol suppressed neuroinflammatory responses in the Aβ 
group as evidenced by lower tissue levels of IL-1β, GFAP, and iNOS, except for COX-2. Moreover, the 
compound inhibited both nuclear translocation of NF-kB p65 subunit and IkBα phosphorylation, which 
significantly attenuated Aβ-mediated cognitive and memory dysfunction. 
Conclusions: Overall, the present study provided a novel insight into feasibility of developing the 
compound as a neuroprotective agent for AD.
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UNVEILING PHYTOCONSTITUENTS WITH INHIBITORY POTENTIAL AGAINST TYROSINE-PROTEIN 
KINASE FYN: A COMPREHENSIVE VIRTUAL SCREENING APPROACH TARGETING ALZHEIMER’S 
DISEASE 
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TARGETS, MECHANISMS FOR TREATMENT: KINASES, OTHER ENZYMES 
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Aims: Tyrosine-protein kinase Fyn (Fyn) is a critical signaling molecule involved in various cellular 
processes, including neuronal development, synaptic plasticity, and disease pathogenesis. Dysregulation 
of Fyn kinase has been implicated in various complex diseases, including neurodegenerative disorders 
such as Alzheimer's and Parkinson’s diseases, as well as different cancer types. Therefore, identifying 
small molecule inhibitors that can inhibit Fyn activity holds substantial significance in drug discovery. The 
aim of this study was to identify potential small-molecule inhibitors among bioactive phytoconstituents 
against tyrosine-protein kinase Fyn. 
Methods: Through a comprehensive approach involving molecular docking, drug likeliness filters, and 
molecular dynamics (MD) simulations, we performed a virtual screening of a natural compound library. 
This methodology aimed to pinpoint compounds potentially interacting with Fyn kinase and inhibiting its 
activity. 
Results: Our study finds two potential natural compounds: Dehydromillettone and Tanshinone B. These 
compounds demonstrated substantial affinity and specific interactions towards the Fyn binding pocket. 
Their conformations exhibited compatibility and stability, indicating the formation of robust protein-ligand 
complexes. A significant array of non-covalent interactions supported the structural integrity of these 
complexes. 
Conclusions: Dehydromillettone and Tanshinone B emerge as promising candidates, poised for further 
optimization as Fyn kinase inhibitors with therapeutic applications. In a broader context, this study 
demonstrates the potential of computational drug discovery, underscoring its utility in identifying 
compounds with clinical significance. The identified inhibitors hold promise in addressing a spectrum of 
cancer and neurodegenerative disorders. However, their efficacy and safety necessitate validation 
through subsequent experimental studies.
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ALZHEIMER’S RISK GENE PTK2B LINKS TAUOPATHY, NEURONAL ELECTRICAL ACTIVITY AND 
AMYLOID-Β IN HIPSC-DERIVED NEURONS 
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PATHOPHYSIOLOGY: CELLULAR SIGNALLING, KINASES, PHOSPHATASES, CALCIUM 
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Aims: In the human brain, the Alzheimer's disease (AD) risk gene PTK2B is mainly expressed in 
glutamatergic neurons and its expression declines with AD pathology progression. This reduced PTK2B 
expression in the brain of patients with AD coincides with the appearance of tauopathy and may 
contribute to neuronal dysfunctions observed in the disease, such as increased electrical excitability and 
synaptic loss. In this work, we investigated the impact of reduced PTK2B expression in human-induced 
neurons (hiNs). 
Methods: We used two different isogenic human-induced pluripotent stem cell (hiPSC) lines to generate 
clones carrying PTK2B knockout (KO) and heterozygous (HET) mutations. These hiPSC lines were 
differentiated into hiNs expressing different levels of PTK2B in 2D and 3D (cerebral organoids) cultures. 
We then used functional and molecular assays to investigate the consequences of altered PTK2B 
expression in both physiological and AD-like contexts. 
Results: We show that both PTK2B HET and KO hiNs display altered patterns of neuronal electrical 
activity when compared to WT. We also show that reduced expression of PTK2B leads to specific 
changes in gene expression in glutamatergic neurons, and that STAT3 could be a downstream target of 
PTK2B to regulate activity-dependent genes in hiNs. Reduced expression of PTK2B is also associated 
with increased phosphorylation of TAU at several epitopes associated with AD. Notably, exposure to Aß1-

42 increased the frequency of calcium transients in hiNs expressing PTK2B but not in KO hiNs, suggesting 
a possible role for PTK2B in mediating the effects of Aß on neuronal electrical activity. 
Conclusions: Our study suggests that PTK2B may serve as a critical mediator linking amyloidopathy to 
changes in neuronal electrical activity and tauopathy. They also suggest STAT3 as a potential PTK2B 
downstream target regulating activity-dependent transcription in neurons.
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XBD173 ALTERS MICROGLIAL SYNAPTIC ENGULFMENT VIA 18 KDA TRANSLOCATOR PROTEIN 
(TSPO) 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.I. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MICROGLIA 

Zhishen Zhang1,2, Mochen Cui1,2,3, Juan Zu1,2,3, Yuan Shi1,2,4, Jochen Herms1,2,4 
1Center for Neuropathology, Ludwig-maximilians-universität München, münchen, Germany, 2German 
Center for Neurodegenerative Diseases, (dzne), München, Germany, 3München Medical Research 
School, Ludwig-maximilians-universität München, Munich, Germany, 4Ludwig-Maximilians-Universität 
München, Munich Cluster For Systems Neurology (synergy), Munich, Germany 

Aims: 18 kDa translocator protein (TSPO) is an ancestral protein with multifaceted functions in the central 
nervous system (CNS). Previous studies have demonstrated distinct effects of selected TSPO ligands on 
cognition but with elusive mechanisms. In the CNS, microglia substantially impact cognition by constantly 
regulating synapses. Recently, we observed that modulating TSPO altered microglial morphology and 
their phagocytic activity towards synaptic materials. Here, we aim to investigate further the TSPO-
mediated microglia-synapse interactions and microglial synaptic engulfment using a widely applied TSPO 
ligand. 
Methods: We chose XBD173, a selected TSPO ligand of the phenylpurine class. We employed long-
term in vivo 2-photon microscopy to monitor the interactions between eGFP-labelled microglia and eYFP-
labelled dendritic spines in transgenic mice. We also employed multiplex immunostaining, coupled with 
super-resolution confocal microscopy and post hoc 3D reconstruction to evaluate the microglial 
phagocytic activity of synaptic materials and their TSPO expression in XBD173/vehicle-fed wild-type (WT) 
mice. 
Results: After 21 days of XBD173/vehicle administration, we observed significant morphological 
alterations of cortical microglia in XBD173-fed WT mice with lowered TSPO expression. Furthermore, we 
observed that the microglia of XBD173-fed mice contained reduced lysosomes (CD68) containing less 
synaptic materials (PSD95). In addition, in XBD173-fed mice, we observed an altered pattern of 
microglia-synapse interactions compared to the vehicle-fed ones. Both effects were suppressed upon 
genetic depletion of TSPO, supporting the dependency of these microglial alterations on TSPO. 
Conclusions: We report microglial engulfment of synaptic materials can be modulated by XBD173 via 
TSPO in mice. Our findings fill the gap by yielding evidence on how XBD173 affects microglial 
functionality and synaptic plasticity in the CNS.
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SYNTHETIC SENSOR-ACTUATOR CIRCUIT FOR UNTANGLING THE COMPLEXITY OF 
ENVIRONMENTAL ORIGIN OF SPORADIC NEURODEGENERATIVE DISORDERS 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.J. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: GENE THERAPY AND GENE EDITING 

Mychal Grames, Xinli Tian, Madison Elsaadi, Kelsea Keys, Xiao-Hong Lu 
LSU Health, Pharmacology, Toxicology, And Neuroscience, Shreveport, United States of America 

Aims: PD is the second-most prevalent neurodegenerative disease, where the majority of incidences 
have no identifiable inheritance and occur in a sporadic form. Environmental risk factors (e.g., 
pesticide/herbicides, exposure to metals, solvents, PCBs, virus infection, and head trauma) have been 
speculated as a trigger to sporadic PD. 
Methods: To explore the causal and pathogenic evidence of environmental triggers, we exploited long-
standing observations that genotoxic DNA damage can significantly increase permissivity to AAV 
transduction, and host cell DNA damage response (DDR) is an innate antiviral defense mechanism and is 
thus inhibitory to viral life cycles. We harnessed the recombinant adeno-associated virus (rAAV) genome-
processing machinery and the instability of a hypermutable repeat sequence to detect neuronal genomic 
instability and visualize neurodegeneration in post-mitotic differentiated neurons. Viral genetic probe 
sensitively detected genotoxic stressed neurons exposed to environmental toxicant Paraquat. Targeted 
next-generation sequencing validated genetic variation in poly-G repeat on the rAAV genomic region. 
Results: Moving beyond traditional genetic perturbation in all cells, we developed a synthetic sensor-
actuator circuit as a “Cellular Robot,” which enables precise genetic engineering in cells damaged by 
exposure to environmental toxicants. A genetic actuator was implemented via a Cre-dependable 
conditional shRNA to knockdown ATM, a major orchestrator of the DDR for slowing down the progression 
of neurodegeneration. Conditional knockdown of ATM in DNA-damaged burdened cells ameliorated the 
progression of paraquat-aggravated synucleinopathy, motor decline, and cognitive deficits. 
Conclusions: These studies can pave the way for new paradigms to determine the causal and 
pathogenic roles of environment-driven genotoxic stress in the progression of neurodegenerative disease 
and highlight potential therapeutic avenues.
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EXPLORING AGE-RELATED ALTERATIONS IN LOCUS COERULEUS ANATOMICAL AND 
FUNCTIONAL CONNECTIVITY WITH DEEP LEARNING 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: MULTIMODAL IMAGING 

Blanca Zufiria Gerboles1, Dániel Veréb1, Jiawei Sun1, Giovanni Volpe2, Joana Pereira1 
1Karolinska Institutet, Department Of Clinical Neuroscience, Stockholm, Sweden, 2University of 
Gothenburg, Department Of Physics, Soft Matter Lab, Gothenburg, Sweden 

Aims: The locus coeruleus (LC) is a structure in the brainstem responsible for producing and releasing 
noradrenaline in the brain. Although the LC sends widespread axonal projections to many brain regions, 
how these connections change across aging remains unclear. To address this question, we studied the 
anatomical and functional connections of the LC on diffusion-weighted and functional magnetic 
resonance imaging in 640 cognitively normal individuals between 18 and 88 years old. 
Methods: We generated individual anatomical and functional connectivity vectors with probabilistic 
tractography and seed based analysis, respectively, using the regions of the Brainnectome atlas. To 
investigate the effects of aging on the LC connections we used a well-established deep learning 
architecture (multilayer perceptron). 
Results: Two models were successfully trained to predict age using the anatomical (r2=0.331±0.113) and 
functional (r2=0.211±0.096) connectivity independently. Additionally, we developed a joint model 
combining anatomical and functional connectivity that outperformed the previous models in the prediction 
of age (r2=0.382±0.085). By employing a feature importance approach, we identified the most predictive 
connections and we calculated their Spearman’s rank correlation (rs) with age. Anatomical connections 
significantly decreased with age and were located in the frontal lobe (rs = - 0.46,p- value=2.98e-34), 
bilateral thalami (left rs = -028,p-value=2.32e-13;right rs = -0.27,p-value=5.82e-12), left caudate (rs = -
0.3,p-value=9.92e-15), left amygdala (rs = -0.3,p-value=6.77e-15) and right hippocampus (rs = -0.24, p-
value=2.81e-10). Functional connections significantly increased with age in the temporal lobe (rs = 
0.18,p-value=1.94e-06) and significantly decreased in frontal (rs = -0.16,p-value=3.05e-05), limbic (rs = -
0.14, p-value= 0.0003) regions and right thalamus (rs = -0.18,p-value=2.27e-06). 
Conclusions: Our study provides new insights into the anatomical and functional neural mechanisms 
underlying aging in LC and demonstrates the potential of deep learning to investigate brain connectivity 
patterns.
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PLASMA ADIPONECTIN IS ASSOCIATED WITH BIOMARKERS OF ALZHEIMER'S DISEASE: 
EVIDENCE FROM REAL-LIFE STUDY 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.N. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: METABOLISM, INSULIN 

Louise Sindzingre1, Elodie Bouaziz-Amar2, François Mouton-Liger1, Emmanuel Cognat3, Julien 
Dumurgier2, Agathe Vrillon1, Matthieu Martinet1, Claire Paquet1, Matthieu Lilamand1 
1Inserm U1144, Therapeutical Optimization In Neuropsychopharmacology, Paris, France, 2Therapeutical 
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Hospital GHU AP-HP Nord, Cognitive Neurology Centre, Paris, France 

Aims: Adiponectin secreted by adipose tissue plays a role in the regulation of energy homeostasis, 
carbohydrate and lipid metabolism, as well as in the modulation of inflammation. The observation of a 
relationship between Alzheimer's disease (AD) and body mass index (BMI) has highlighted the role of 
metabolic disorders in its pathophysiology. However, the available body of evidence has reported 
conflicting results. The exact role and mechanisms of adiponectin in the pathophysiology of AD remain 
unclear. The aim of this study was to compare plasma adiponectin levels in patients with AD, confirmed 
by biomarkers, with those of neurological control subjects. 
Methods: In a single-center, cross-sectional, observational study we performed chemiluminescent 
enzyme immunoassay of plasma adiponectin levels in patients diagnosed with AD or as neurological 
controls. We described the evolution of adiponectin concentration among the age categories in males and 
females. We also analyzed the relationship between adiponectin and AD using linear regression models 
including age, gender and BMI. 
Results: Two hundred and six patients (142 patients with AD and 64 neurological controls) were 
included. The mean age of the patients was 69 years, and 56% were women. Plasma adiponectin levels 
were significantly higher in patients with AD compared with control patients (p<0.001). This association 
was modulated by age, gender and BMI, which were significantly and independently associated with 
plasma adiponectin levels, while adiponectin was no longer associated with AD in multivariate models. 
Higher adiponectin concentrations were observed in females and associated with aging. 
Conclusions: Adiponectin was associated with the biological diagnosis of AD and may play a key 
pathophysiological role in AD. Nevertheless, adiponectin levels were strongly related to age, gender and 
BMI. Further studies are needed to better characterize the "hormonal signature" of AD.
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A COMPARISON BETWEEN EARLY PRESENTATION OF ALZHEIMER’S DISEASE, PARKINSON’S 
DISEASE AND DEMENTIA WITH LEWY BODIES IN ROUTINE PRIMARY CARE AND UK BIOBANK 
DATA. 

POSTER SHIFT 02 (MARCH 8-9): THEME B: TAUPATHIES / B01.O. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY: AGING 

Thomas Nedelec 
Paris Brain Institute, Aramis, Paris, France 

Aims: Understanding the shared and specific clinical manifestations of neurodegenerative diseases in 
the prodromal phase is key to understanding their complexity and specific pathophysiologies. 
Methods: Using the longitudinal THIN database in the UK, we contrasted clinical characteristics from 
individuals with a final diagnosis of Parkinson’s disease (PD), Alzheimer’s disease (AD), dementia with 
Lewy Bodies (DLB), and controls without neurodegenerative disorders. We tested the association (OR) of 
each neurodegenerative disorder for a selected list of symptoms including motor, autonomic, and 
neuropsychiatric features, as well as broad families of treatments (laxatives, antihypertensives, statins, 
benzodiazepines and neuroleptics). We subsequently tested whether the association were different 
between disorders, in recognition that the difference may indicate possible disease-specific effects. We 
replicated the main findings in the UK Biobank (UKB). 
Results: We used 28,222 patients with PD, 20,214 with AD, 4,682 with DLB and 20,214 controls, from 
the THIN UK Database. Neurodegenerative disorders were significantely associated with the presence of 
multiple clinical characteristics before their diagnosis including memory problems, tremor, confusion, 
hallucinations, constipation, sleep disorders, anxiety, depression, falls, hypotension, urinary tract 
disorders and abnormal weight loss, and less frequent use of agents acting on the renin–angiotensin–
aldosterone system and selective beta-2-adrenoreceptor agonists. Benzodiazepines and serotonin 
reuptake inhibitors consumption was more frequent in individuals who later developed all three diseases 
while antidiabetic medication consumption was lower in both future AD and PD patients. 
Conclusions: In addition to a range of non-motor features, benzodiazepines and serotonin reuptake 
inhibitor use was increased in individuals at a pre-diagnosis stage of neurodegenerative diseases, while 
agents acting on the renin–angiotensin–aldosterone system and selective beta-2-adrenoreceptor agonists 
were less prescribed.
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SOLUBLE PROTEIN POST-TRANSLATION MODIFICATIONS: UNEXPECTED REGULATORS OF 
PATHOLOGICAL PROTEIN TRANSMISSION 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: CELL TO CELL TRANSMISSION, SPREADING OF 
PATHOLOGY, PRION-LIKE 

Chao Peng1, Virginia Lee2, Shujing Zhang1, Hilal Lashuel3, James Petersson2 
1University of California Los Angeles, Department Of Neurology, Los Angeles, United States of 
America, 2University of Pennsylvania, Pathology & Lab Medicine, Philadelphia, United States of 
America, 3Swiss Federal Institute of Technology, Laboratory Of Molecular And Chemical Biology Of 
Neurodegeneration, Brain Mind Institute, Lausanne, Switzerland 

Aims: Cell-to-cell transmission and subsequent amplification of pathological proteins promotes 
neurodegenerative disease progression. Most research on this has focused on pathological protein 
seeds, but how their normal counterparts, which are converted to pathological forms during transmission, 
regulate transmission is less understood. 
Methods: We used various novel cell models and in vitro seeding assays to evaluate whether soluble α-
synuclein modulate the transmission of pathological α-synuclein. We also performed mulitple rounds of 
LC-MS/MS studies to identify novel PTMs on soluble α-synuclein. 
Results: We show in cultured cells that phosphorylation of soluble, non-pathological α-Syn at previously 
identified sites dramatically affects the amplification of pathological α-Syn, which underlies Parkinson’s 
disease (PD) and other α-Synucleinopathies, in a conformation- and phosphorylation site-specific 
manner. We performed LC-MS/MS analyses on soluble α-Syn purified from PD and other α-
Synucleinopathies, identifying many novel α-Syn post-translational modifications (PTMs). In addition to 
phosphorylation, acetylation of soluble α-Syn also modified pathological α-Syn transmission in a site- and 
conformation specific manner. Moreover, phosphorylation of soluble α-Syn could modulate the seeding 
properties of pathological α-Syn. Our study represents the first systematic analysis how of soluble α-Syn 
PTMs affects the spreading and amplification of pathological α-Syn, which may affect disease 
progression. Moreover, our recent study demontrated that the regulation of pathological protein 
amplification by soluble protein is not limited to α-Syn. We found that soluble tau PTMs could also 
dramatically modulate the transmission of pathological tau. 
Conclusions: Our study demenstrated that souble protein PTMs represents a novel mechanism that 
modulate the transmission of pathological protein in neurodegenrative diseases.
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LEVETIRACETAM PREVENTS AΒ42 PRODUCTION BY MODULATING APP PROCESSING AND 
DECELERATES SYNAPSE LOSS IN MOUSE MODELS OF AMYLOID PATHOLOGY. 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.E. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: NEUROTRANSMITTERS & RECEPTOR-BASED 

Nalini Rao, Jeffrey Savas 
Feinberg School of Medicine, Northwestern University, Neurology, Chicago, United States of America 

Aims: Impaired proteostasis in a hallmark of Alzheimer’s disease (AD) and the inability to degrade 
Aβ42 drives downstream pathologies such as synapse deterioration, plaque formation, and neurofibrillary 
tangles. While downstream repercussions of hampered proteostasis are documented, we lack an 
understanding of early AD-pathologies that may serve as therapeutic targets. We previously discovered 
impaired degradation of synaptic vesicle (SV) proteins in App-KI mouse models that importantly occurred 
before Aβ42 accumulation. In this work, we investigated how targeting SVs pharmacologically with FDA-
approved anticonvulsant Levetiracetam (Lev) could rescue amyloid pathology. 
Methods: To achieve this, we utilized App-KI models combined with proteostasis reporter lines, mass 
spectrometry-based analysis, biochemistry, and in vitro parallels to address this question. 
Results: First, we found a functional proteostasis impairment at presynaptic sites in App-KI mice. Next, 
isolation of SVs from App-KI and human Down Syndrome brains with proteolysis determined the 
orientation of App in SVs. From this finding, we hypothesized the inability to degrade SVs may result in 
increased amyloidogenic processing. To target SVs, we utilized Lev as this drug binds SV2a and has 
been shown to slow cognitive decline in AD patients, however the mechanism of action remains 
unknown. Utilizing in vivo stable-isotope mass spectrometry-based quantification, we discovered that Lev 
notably prevents production of Aβ42 via altering the App processing pathway. Next, using an in 
vitro parallel of App-KI mice, we found that this function of Lev is SV2a-dependent and modulates 
amyloidogenic processing by maintaining App plasma membrane localization. Lastly, we demonstrate 
that Lev treatment decelerates synapse loss in J20 mice. 
Conclusions: Taken together, this work determines the mechanism of action for Lev’s therapeutic effect 
in AD, which represents a robust drug-repurposing candidate as it prevents the early stage of 
Aβ42 production.
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AMYLOID BETA-OLIGOMERS INHIBIT THE NUCLEAR CA2+ SIGNALS AND THE 
NEUROPROTECTIVE GENE EXPRESSION INDUCED BY HIPPOCAMPAL NEURONAL ACTITIVTY 
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Aims: Hippocampal neuronal activity generates dendritic and somatic Ca2+ signals, which depending on 
stimulus intensity, rapidly propagate to the nucleus and induce the expression of transcription factors and 
genes with crucial roles in cognitive functions. Soluble Amyloid-beta Oligomers (AβOs), the main 
synaptotoxins engaged in the pathogenesis of Alzheimer's disease, generate aberrant Ca2+ signals in 
hippocampal neurons, increase their oxidative tone and disrupt structural plasticity. Here, we explored the 
effects of sub-lethal AβOs concentrations on activity-generated nuclear Ca2+ signals and on the Ca2+-
dependent expression of neuroprotective genes. 
Methods: To induce neuronal activity, neuron-enriched primary hippocampal cultures were treated with 
the GABAA receptor blocker gabazine (GBZ), and and nuclear Ca2+ signals were measured in AβOs-
treated or control neurons transfected with a genetically encoded nuclear Ca2+ sensor. Cytoplasmic 
Ca2+ signals were detected in neurons transfected with the genetically encoded cytoplasmic Ca2+ sensor, 
or loaded with Fluo-4 or FURA-2 indicators. To evaluate whether AβOs interrupt the GBZ-induced 
increase in CREB phosphorylation, we used immunofluorescece (Ser-133 p-CREB). The mRNA levels of 
Neuronal Per Arnt Sim domain protein 4 (Npas4), Brain-derived Neurotrophic Factor (Bdnf), Ryanodine 
Receptor type-2 (RyR2), and the antioxidant enzyme NADPH-Quinone-Oxidoreductase (Nqo1) were 
determined by qPCR. Statistical analysis was performed with One-way ANOVA followed by Bonferroni 
test or two-tailed Student’s t-test. 
Results: Incubation (6 h) with AβOs significantly reduced the nuclear Ca2+ signals and the enhanced 
phosphorylation of CREB induced by GBZ. Likewise, incubation (6 h) with AβOs significantly reduced the 
GBZ-induced increases in the mRNA Npas4, Bdnf, RyR2 and the antioxidant enzyme Nqo1. 
Conclusions: Based on these findings we propose that AβOs, by inhibiting the generation of activity 
induced nuclear Ca2+ signals, disrupt key neuroprotective gene expression pathways required for 
hippocampal-dependent learning and memory processes.
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PLASMA P-TAU217 OUTPERFORMS [18F]FDG-PET IN IDENTIFYING BIOLOGICAL ALZHEIMER’S 
DISEASE IN ATYPICAL AND EARLY-ONSET DEMENTIA 
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BIOMARKERS, DIAGNOSTICS: PET - THEME G: HUNTINGTON'S AND OTHER 
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Aims: To compare the performance of plasma p-tau217 and visual assessments of [18F]FDG-PET to 
diagnose atypical presentations of Alzheimer’s disease 
Methods: We conducted a retrospective analysis of individuals with atypical and/or early-onset dementia 
who were assessed at a specialized memory clinic. All participants underwent CSF evaluations to 
measure Aβ42, phosphorylated tau (P-tau181), and total tau levels, brain [18F]FDG-PET scans, and 
plasma p-tau217. The [18F]FDG-PET data were visually examined by two nuclear medicine experts to 
determine whether they were indicative of AD and CSF biomarker results were categorized as either AD 
biomarker positive or negative. Contingency analysis was performed to assess the relationships between 
the PET scan interpretations and CSF biomarker groupings. CSF biomarker groupings were treated as 
the reference standard. 
Results: 75 subjects with early-onset or atypical dementia had CSF AD biomarker evaluations, [18F]FDG-
PET ratings, and plasma p-tau217 assessments. Both [18F]FDG-PET and plasma p-tau217 had high 
levels of agreement with reference standard CSF AD biomarkers ([18F]FDG-PET: 69%; plasma p-
tau217:81%). Although both biomarkers had similar specificity for AD ([18F]FDG-PET: 67%, plasma p-
tau217 70%), plasma p-tau217 had higher sensitivity for abnormal CSF AD biomarkers (97%). Overall 
accuracy was also higher for plasma p-tau217 (AUC=83%, 95%CI = 0.74- 0.83). The same pattern of 
results was observed when using amyloid-PET as the reference standard. 
Conclusions: Our study provides evidence that plasma p-tau217 has excellent diagnostic performance 
for AD in individuals with early-onset or atypical dementia evaluated in specialized settings. The 
topographical information from [18F]FDG-PET may give complementary information.
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IN SILICO INVESTIGATION OF THE ABILITY OF OCTOVESPIN TO ACT AS MULTITARGETS 
AGAINST ALZHEIMER'S AND PARKINSON'S DISEASE 
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Aims: Natural compounds are important sources of substances with medicinal potential to treat 
neurological disorders, such as Alzheimer's disease (AD) and Parkinson's disease (PD), which are 
emerging health problems in the 21st century. Existing medications for AD and PD have limited efficacy 
and side effects, so it is important to investigate new potential compounds and drugs that are less harmful 
and more effective. This study investigates two compounds: Octovespin, a peptide modified from a 
peptide isolated from Polybia occidentalis wasp venom, and Fraternine-10, a peptide isolated from the 
venom of the wasp Parachartergus fraternus. Those peptides had promising results in AD and PD mice 
models, although the its action mechanism have not been investigated. To evaluate the molecular effect 
of Octovespin and fraternine-10, we conducted in silico studies, starting with molecular docking against 
five common targets for AD (ACE, BACE1, GSK-3, TACE, and AChE) and four targets for PD (A2A-AR, 
ASN, COMT, MAO-B). 
Methods: We compared our findings with four standard drugs for AD (Donepezil, Galantamine, 
Rivastigmine, and Tacrine) and PD (Dopamine, Rasagiline, Safinamide, and Selegiline) using AutoDock 
4.1. We also performed molecular dynamics (MD) simulations with the docking complexes to analyze the 
dynamic behaviors and binding free energy at 100 ns time scale. In addition, we investigated frontier 
molecular orbitals and density-functional theory (DFT) from computational quantum mechanics. 
Results: Overall, the potential binding affinity from molecular docking and MD-simulation suggest that 
Octovespin and fraternine-10 could be a suitable therapeutic lead for AD and PD treatment, since these 
compounds present high or equivalent values of binding affinity. 
Conclusions: Our results can help us understand the characteristics and capabilities of natural 
compounds like Octovespin and Fraternine-10 to interact with common targets of AD and PD.
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PERIPHERAL BLOOD BIOMARKERS IN PATIENTS WITH ALZHEIMER’S DISEASE AND THE 
DEVELOPMENT OF PERSONALISED TREATMENTS. 
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Aims: Recently, peripheral biomarkers in the plasma of patients with Alzheimer's disease (AD) have 
gained considerable clinical attention. Several studies have identified potential blood signatures that could 
aid the development of new diagnostic and therapeutic strategies. We analysed the differences in plasma 
metabolites, Aβ42, and TNFα levels to identify changes that occur simultaneously in patients with AD. 
Methods: We used ELISA to measure Aβ42 and TNFα levels, which are indicators of AD progression 
and systemic inflammatory processes, respectively. Additionally, we conducted metabolomic analysis to 
evaluate the changes in the vascular components that contribute to the disease. These factors were 
interpreted with respect to the Mini-Mental State Examination (MMSE) score, which allows measurement 
of the extent of cognitive decline. 
Results: We evaluated the plasma levels of Aβ42 and TNFα in 38 patients with AD and 34 HE subjects. 
We observed that C26:1- and C28:1- lyso-PC levels increased in AD patients with lower MMSE scores 
and decreased in patients with higher Aβ42 levels. Additionally, we found that no plasma metabolites 
were correlated with MMSE scores or Aβ42 levels in patients with high TNFα levels. However, changes in 
several metabolites in the triacylglyceride pathway were observed in AD patients with higher TNFα, but 
not in those with higher Aβ42 or lower MMSE scores, suggesting that changes in TNFα might be 
independent of cognitive deterioration in AD patients. 
Conclusions: This study highlights the potential of using a combination of different plasma signatures to 
define specific clinical phenotypes of patient subgroups, which could lead to the classification of patients 
with AD and the development of individualized treatment plans.
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TECHNIQUES DERIVED FROM EMDR (EYE MOVEMENT DESENSITIZATION AND REPROCESSING) 
THERAPY FOR TREATING POST TRAUMATIC DISORDERS IN FRENCH NURSING HOME. 

POSTER SHIFT 02 (MARCH 8-9): THEME K: PATIENT CARE AND SUPPORT / K01.F. DEMENTIA 
AND COGNITIVE DYFUNCTION: BEHAVIORAL & PSYCHIATRIC SYMPTOMS 

Anne-Julie Vaillant-Ciszewicz, Olivier Guérin, Laura Lantermino, Fanny Lecerf, Aurélie Pinguet, Ines 
Occeli, Mélanie Jeannin, Cassandra Quin, André Quaderi 
CHU DE NICE, Geriatrics, NICE, France 

Aims: The scientific literature highlights the existence of various forms of Post-Traumatic Stress Disorder 
(PTSD, DSM5) in the elderly (Lapp et al, 2011; Maccarrone et al, 2021). However, there is little empirical 
data to date regarding the potential link between traumatic flashbacks, cognitive impairments, and 
psycho-behavioral disorders (Delrue, 2017). 
Methods: The provided text describes a research method conducted by Master's students in Integrative 
Clinical Psychology and Aging at the University of Côte d’Azur (FRANCE). They were supervised by 
senior gerontopsychologists trained in EMDR therapy and implemented an adapted EMDR protocol for 
the elderly, mainly in Nursing home. Before implementing the protocol, the students conducted thorough 
patient histories, etiological investigations, and a differential diagnosis of PTSD (Post-Traumatic Stress 
Disorder, DSM5). The protocol spanned 3 to 8 weeks, involving multiple adapted EMDR therapy sessions 
for selected elderly individuals. The potential effects of this approach were evaluated using the 
neuropsychiatric inventory (NPI). 
Results: A non-significant clinical effect of the adapted EMDR protocol is noted in the short term for all 
participants with behavior disorders (anxiety, agitation) on the NPI-ES, as well as clinical signs suggestive 
of Post-Traumatic Stress Disorder (PTSD, DSM-5). However, the results of the present study are not 
generalizable due to its heterogeneity and small sample size (sample of women in institutions, 74-96 
years old, MMSE less than 10/30, presence of type II traumatic events). 
Conclusions: EMDR therapy adapted for elderly could be a component of the non-pharmacological 
treatment for old post-traumatic stress disorders. These results should be considered with caution. 
Indeed, the study deserves to be reproduced in a standardized manner on a more representative sample 
of the population to draw conclusions. Adapted EMDR remains an interesting and innovative avenue in 
psychology of aging.
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POST COVID NEUROLOGICAL SEQUELAE 

POSTER SHIFT 02 (MARCH 8-9): THEME L: COVID-19: IMPACT ON BRAIN NEURODEGENERATIVE 
DISEASES / L01C. NEUROLOGICAL MANIFESTATIONS OF COVID-19 

Maria Roberta Vazzana1, Antonia Nucera2, Michela Papa3 
1grande ospedale metropolitano, Urgency Medicine (mcae), reggio di calabria, Italy, 2f. spaziani hospital, 
Urgency Medicine, frosinone, Italy, 3moscati asl ce, General Medicine, aversa, Italy 

Aims: Introduction:The World Health Organization declared the coronavirus a global health emergency 
because of its rapidly transmissible nature,increasing mortality rate.Long-term sequelae of SARS-Cov-2 
infection have become increasingly recognized and need and huge effort to prevent and care. 
Methods: We set up a 3 months follow-up of 160 patients,82 women and 78 men,admitted in the 
Emergency-Medicine-Covid from october 2020 to march 2021.The mean age was 60. 
Asthenia,fever,cough,myalgia,headache,anosmia,ageusia are the most common primary symptoms. 
Results: All the patients performed blood-test,neuroimaging,respiratory and neurological assessment.We 
noticed a decrease in the laboratory findings inflammatory response.The Chest Ct showed that 70 
patients had significant pulmonary fibrosis.80 patients had a neuropsychological conseguences 
associated with depression,sleep impairment,anxiety,loss of memory and 
concentration,ageusia,anosmia,headache and asthenia.Patients with pre-existent disease experiencied a 
worsening,especially those with cognitive decline. 
Conclusions: Conclusion:Currently,as we are still experiencing the pandemic and its effects,it is too early 
to describe the full clinical picture of post-covid syndrome.We need for more long-term clinical follow-up 
data to prevent long-term sequelae and post-covid Neurological Syndromes.We need ongoing 
neurological cognitive and affective monitoring of all cases of Covid-19 to formulate relevant prevention 
and intervention strategies.Finally,the economic impact of this disorder,together with patient care,must be 
worked out in advance.
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BEHAVIOURAL AND PSYCHOLOGICAL SYMPTOMS IN DEMENTIA, OFTEN REVERSIBLE 
CONDITIONS 

POSTER SHIFT 02 (MARCH 8-9): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J01. DISEASE MECHANISMS, PATHOPHYSIOLOGY 

Maria Roberta Vazzana1, Antonia Nucera2, Michela Papa3 
1grande ospedale metropolitano, Urgency Medicine, reggio di calabria, Italy, 2f. spaziani hospital, Urgency 
Medicine, frosinone, Italy, 3moscati asl ce, General Medicine, aversa, Italy 

Aims: Introduction:In the later stages of dementia some people with develops what's known as 
behavioural and psycological symptoms of dementia(BSPD). Symptoms of BPSD can include increased 
agitation, aggression,delusions,hallucinations, sleep disturbance and night-time waking.Behaviour 
changes could be caused by brain-related issues or from changes to someone’s environment, health or 
medication. 
Methods: Dementia is an umbrella term used to describe a group of symptoms that affect brains work. 
Many conditions, such as stroke, depression, infections, as well as normal ageing, can cause dementia-
like symptoms.We decribe 120 patients than have been admitted in the emergency setting because of 
acute symptoms.We examinated the patients to see if they have any infection, pain constipation, 
depression or side-effects of their medicine that could be contributing to or causing the behavior change. 
Results: :The mean age was 81, 68 women and 52 men. Hypertension was present in 96 and vascular 
changes in the brain were found in the neuroimaging. 78 patients had reversibile symptoms of dementia 
due to such conditions: urinary infection , hydrataion, costipation, fever and Covid-19 infection. 
Conclusions: Conclusion:Dementia is always changing and unique for each person. Everyday life can 
be a stressful ordeal for a person with a dementia-related disorder. As the disease progresses, behaviors 
changes can occur .The pandemic worsened such situation. It is important in the acute setting to rule out 
any concomitant illness that can cause or worsen behavioral and psychological symptoms in dementia.
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ASSOCIATION BETWEEN REGIONAL CEREBRAL PERFUSION AND MOTOR RESERVE IN EARLY 
PARKINSON’S DISEASE: AN EARLY-PHASE 18F-FP-CIT PET STUDY 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.C. IMAGING, 
BIOMARKERS, DIAGNOSTICS: PET 

Yeo Jun Yoon1, Su Hong Kim2, Phil Hyu Lee1, Yun Joong Kim3, Young H. Sohn1, Yong Jeong2, Seok 
Jong Chung3 
1Yonsei University College of Medicine, Neurology, Seoul, Korea, Republic of, 2Korea Advanced Institute 
of Science and Technology, Bio And Brain Engineering, Daejeon, Korea, Republic of, 3Yongin Severance 
Hospital, Neurology, Yongin, Korea, Republic of 

Aims: There are individual differences in motor deficits, despite a similar degree of nigrostriatal dopamine 
depletion in Parkinson’s disease (PD), called motor reserve. This study aimed to investigate the 
alterations in regional cerebral perfusion associated with motor reserve in patients with PD, using early-
phase 18F-FP-CIT PET images. 
Methods: We enrolled 397 patients with newly diagnosed PD who underwent dual-phase 18F-FP-CIT 
PET scans upon initial assessment. Individual motor reserve was estimated based on initial parkinsonian 
motor deficits and striatal dopamine depletion using a residual model. Then, patients were classified into 
three groups according to motor reserve estimates: the highest quartile PD group (PD-MR-H, n = 100), 
the intermediate (i.e., the second and third quartile) PD group (PD-MR-I, n = 197), and the lowest quartile 
PD group (PD-MR-L, n = 100). We explored the group differences in regional uptake in the early-
phase 18F-FP-CIT PET images between the three PD groups. 
Results: As expected, patients in the PD-MR-H group exhibited less severe baseline motor deficits than 
did those in the other PD groups despite having similar levels of dopamine transporter availability in the 
posterior putamen. There were no significant differences in age and sex between the PD groups, while 
patients in the PD-MR-H group had a higher level of educational attainment and better cognitive 
performance in verbal memory function than those in the other groups. Quantitative analyses of early-
phase 18F-FP-CIT PET images demonstrated that the PD-MR-L group exhibited decreased uptake in the 
occipital region, including the lateral occipital, compared to the PD-MR-H group. 
Conclusions: The results of the present study suggest that cerebral hypoperfusion in the occipital region 
on early-phase 18F-FP-CIT PET images are associated with low motor reserve in patients with newly 
diagnosed PD.
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IN-DEPTH DNA METHYLATION PROFILING OF AD ASSOCIATED LOCI. 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A05.H. GENETICS, 
EPIDEMIOLOGY: OTHER 

Greg Wheildon1, Adam Smith2, Darren Soanes1, Rebecca Smith1, Karen Moore3, Paul O'Neill3, Kevin 
Morgan4, Paul Francis5, Jonathan Mill6, Ehsan Pishva7, Katie Lunnon2 
1University of Exeter, Clinical And Biomedical Sciences, Exeter, United Kingdom, 2University of Exeter, 
Department Of Biomedical And Clinical Sciences, Exeter, United Kingdom, 3University of Exeter, 
Biosciences, Exeter, United Kingdom, 4University of Nottingham, Life Sciences, Nottingham, United 
Kingdom, 5University of Exeter, Medical School, Exeter, United Kingdom, 6University of Exeter Medical 
School, Department For Clinical And Biomedical Sciences, Exeter, United Kingdom, 7University of 
Maastricht, Department Of Psychiatry & Neurophysiology, Maastricht, Netherlands 

Aims: Recent epigenome-wide association studies (EWAS) identified loci in specific genes showing 
robust DNA methylation alterations in Alzheimer’s disease (AD) brain samples. Microarrays used in these 
studies target a limited number of methylation sites in each gene. We performed targeted bisulfite 
sequencing (TBS) for genes associated with AD, aiming to determine the exact extent of methylation 
changes in disease within these loci, and to conduct technological comparisons between the Illumina 
EPIC array and TBS. 
Methods: Prefrontal cortex (PFC) brain samples from 58 individuals were selected and grouped by Braak 
stage (Control 0-II; intermediate III-IV; AD V-VI). DNA was extracted, before 14 AD genomic regions of 
interest, were captured using Agilent SureSelect target baits. The DNA was bisulfite sequenced, aligned 
and CpG methylation called. Differentially methylated positions (DMPs) were analysed across the three 
groups. We also compared the data to EPIC array data generated in the same samples 
Results: Methylation levels were quantified, and group differences were examined using a one-way 
ANOVA, controlling for co-variation. Sites in several genes showed differential DNA methylation, with 
several of the most robust sites not being present on current methylation arrays. Enrichment of nominally 
significant sites at genomic features was observed. Non-linear changes in methylation with AD pathology 
were also observed. Correlation of effect sizes showed concordance at shared CpGs between the two 
technologies, particularly when stratifying by strength of association. 
Conclusions: This work provides further evidence that methylation dysregulation is associated with AD 
pathology in the PFC. That sites not presented on existing methylation arrays showed significant changes 
suggests the need for better characterisation. Future work should focus on long-read sequencing 
methods to allow full characterisation of DNA methylation on native DNA, overcoming issues associated 
with short-read sequencing.
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CLINICAL AND DIAGNOSTIC CHARACTERISTICS OF HEADACHE IN PATIENTS WITH SMALL 
VESSEL DISEASE. 

POSTER SHIFT 02 (MARCH 8-9): THEME E : VASCULAR DISEASES / E01. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY 

Victoria Vershuta 
Sechenov First State Medical University, Neurology, Moscow, Russian Federation 

Aims: Small vessel disease(SVD) is one of the most pressing problems of modern medicine.The leading 
complaint in SVD is headache(HA). Aim:Determination of clinical and diagnostic characteristics of HA in 
SVD. 
Methods: The study included 72 patients suffering from SVD. The patients were divided into two groups: 
group 1 - 44 patients suffering from HA, control group -28 patients without HA.Patients underwent the 
questionnaire survey: MOCA test, HADS, sleep questionnaire, MRI of the brain 
Results: Tension-type headache(TTH) was detected in 27(37.5%)patients, migraine -11(15.3%), 
migraine and TTH - 6(8.3%). Cognitive impairment in migraine occurred in 8(72.7%) people, in TTH in 
17(62.9%), in migraine and TTH in 5(83,3%). In patients with TTH, sleep was disturbed in 18 
(66.7%)cases, with migraine in 9(81.8%), with migraine and TTH in 6(100%). Anxiety in TTH patients was 
diagnosed in 21(77.8%) patients, migraine - 6(54.5%), depression in patients with TTH - 10(37%), with 
migraine - 7(63.6%). With migraine and TTH, anxiety was diagnosed in 4 (66.7%)cases, depression in 
5(83.3%). According to MRI of the brain, white matter pathology corresponding to grade 3 Fazekas was 
diagnosed in 6(54.5%) patients with migraine, with TTH in 6(22.2%), with TTH and migraine -4(66, 7%) 
Conclusions: 44(61.1%) people suffering from SVD complained of HA,while the diagnosis of HA was 
previously established in 11(15.3%). TTH was the most common among patients with SVD(37.2%). 
Among patients with migraine cognitive impairment was 9.8% more common than in TTH, as well as 
more pronounced white matter changes according to MRI of the brain. Anxiety(77.8%) and sleep 
disorders(66.7%) prevailed among patients with TTH, depression(66.7%) among patients with migraine 
and TTH. Thus, the majority of patients with SVD suffered from primary HA, the course of which was 
aggravated by emotional and sleep disturbance.
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STUDY OF NEW PHARMACOLOGICAL TARGETS FOR THE TREATMENT OF PARKINSON'S 
DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.F. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: ANTI-INFLAMMATORY, ANTI-OXIDANT 

Irene Paterniti, Deborah Mannino, Alessio Ardizzone, Salvatore Cuzzocrea, Emanuela Esposito 
University of Messina, Chemical, Biological, Pharmaceutical And Environmental Sciences, Messina, Italy 

Aims: Objectives: Parkinson's disease (PD) is the second most frequent neurodegenerative disease 
characterized by progressive and chronic degeneration of dopaminergic neurons in the substantia nigra 
pars compacta (SNpc). Considered research into the etiological mechanisms of PD has demonstrated 
that the accumulation of damaged proteins such as the α-synuclein protein, the main component of Lewy 
bodies, is closely related to the alteration of intracellular mechanisms responsible for the degradation of 
abnormal proteins and damaged organelles such as autophagy. Therefore, pharmacological induction of 
autophagy and reduction of neuroinflammation could improve the clearance of intracytoplasmic protein 
aggregates reducing PD progression. Recent scientific research has showed powerful anti-inflammatory 
and neuroprotective effects of two N-acylethanolamines: palmitoylethanolamide (PEA) and 
oleoylethanolamide (OEA). Based on this evidence, the aim of the study was to better test the 
neuroprotective effects of PEA and OEA and investigate their probable mechanism on autophagic 
processes in an in vivo model of PD induced by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). 
Methods: Methods: The experimental model of PD involved four intraperitoneal injections of MPTP (20 
mg/kg) at two hours intervals in one day. After twenty-four hours PEA and OEA were administered (orally 
and intraperitoneally, respectively) both at the dose of 10 mg/kg for seven days. 
Results: Results: Our results confirmed that administration of PEA and OEA significantly reduced the 
alteration of the hallmarks of PD, attenuating the neuroinflammatory state. Furthermore, we demonstrated 
that the neuroprotective effect observed following PEA and OEA treatment could be linked to the 
modulation of the autophagic pathway. 
Conclusions: Conclusions: In conclusion, given the potent neuroprotective effect of PEA and OEA, 
both molecules could be considered valid therapeutic approaches for the treatment of PD.
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WHOLE EXOME SEQUENCING BASED IDENTIFICATION OF GLASS SYNDROME ASSOCIATED 
WITH CHILTON-OKUR-CHUNG NEURODEVELOPMENTAL SYNDROME 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G05. GENETICS, EPIDEMIOLOGY 

Dr. Kaviya Mohandass1, Dr. Pradeep Kumar Murugasamy2, Gomathi Mohan3 
1GeneOmm Medical Centre, Medical Genetics, Coimbatore, India, 2KMCH Institute of Health Sciences 
and Research, Medical Genetics, Coimbatore, India, 3Karpagam Academy of Higher Education, Centre 
For Neuroscience, Department Of Biotechnology, Coimbatore, India 

Aims: The Glass Syndrome is a rare neurogenic multisystem disorder that occurs due to the mutation 
in SATB2 (OMIM-608148 and PMIM:612313). The clinical features of this syndrome include, delay in 
development and speech, hypotonia, abnormal dental features and cleft palate, difficulty in behavior, 
seizures and bone abnormalities. The present study aims in the identification of genetic background 
behind the patient present with features of cleft palate and developmental delay. 
Methods: The Whole exome sequencing and targeted sequencing analysis was performed to the Index 
patient and to her daughter exhibiting the same clinical conditions respectively 
Results: On the genetic analysis through whole exome sequencing, it was found that index had a 
mutation in the SATB2 gene with a rare variant c.1741-2A>C; p.R239X variant at intron 11. This is a 
substitution of base A at the place of C, two nucleotides before the initiation of the exon. This variant is 
reported to be pathogenic and causative of the Glass syndrome. There were also other uncertain 
significant mutations found in the CDCD42BP and SMARCC2 with variants c.3658C>T and c.2527G>A 
subjective of Chilton-Okur-Chung neurodevelopmental syndrome and Coffin-siris syndrome 8 
respectively. 
Conclusions: The whole exome exome sequening identifies the rare pathogenic variant of Glass 
syndrome and its association with neurodevelopmental disorders
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ACTIVATION OF WNT/Β-CATENIN PATHWAY IN THE BRAIN ENDOTHELIUM MITIGATES AΒ-
INDUCED BLOOD-BRAIN BARRIER DYSFUNCTION IN ALZHEIMER’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME E : VASCULAR DISEASES / E01. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY 

Chenju Yi 
SEVENTH AFFILIATED HOSPITAL OF SUN YAT-SEN UNIVERSITY, Research Center, SHENZHEN, 
China 

Aims: Alzheimer’s disease (AD) is the leading cause of age-related neurological and cognitive decline. 
As the mechanisms of this disease are yet to be fully understood, the treatments for AD pose a significant 
challenge. Dysfunction of the blood-brain barrier (BBB) is increasingly recognized as a major contributor 
to the pathophysiology of AD, especially at the early stages of the disease. However, underlying 
mechanisms remain poorly characterized, while few molecules can directly target and improve BBB 
function in the context of AD. 
Methods: Here using both AD patients and APPswe/PS1dE9 (APP/PS1) mouse model of AD, BBB 
damage and the underlying molecular mechanism were examined. 
Results: We showed dysfunctional BBB in AD patients indicated by perivascular accumulation of blood- 
derived fibrinogen in the hippocampus and cortex, accompanied by decreased tight junction proteins 
Claudin- 5 and glucose transporter Glut-1 in the brain endothelial cells (BECs). In the APP/PS1 mice, 
BBB dysfunction started at 4 months and became severe at 9 months. In the cerebral microvessels of 
APP/PS1 mice and Aβ- treated BECs, we found suppressed Wnt/β-catenin pathway triggered by an 
increase of GSK3β activation, but not an inhibition of the AKT pathway or switch to the Wnt/planar cell 
polarity pathway. Furthermore, using our newly developed optogenetic tool for controlled regulation of 
LRP6 (upstream regulator of the Wnt signaling) to activate Wnt/β-catenin pathway, Aβ-inhibited BBB 
function was restored by promoting the barrier repair and preventing Aβ-induced BEC impairments. 
Conclusions: Targeting LRP6 in the Wnt/β-catenin pathway in the brain endothelium can alleviate BBB 
dysfunction induced by Aβ, which may be a potential treatment strategy for AD.
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AN INTEGRATED TOOLKIT FOR MICROGLIAL FUNCTIONAL GENOMICS REVEALS DIVERGENT 
ROLES OF AD-ASSOCIATED GENE SORL1 IN NEURODEGENERATION 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A05.C. GENETICS, 
EPIDEMIOLOGY: GWAS, GENETIC ASSOCIATIONS, SUSCEPTIBILITY & PROTECTIVE GENES 

Falak Sher 
Columbia University, Neurology, New York City, United States of America 

Aims: Microglia, the central nervous system's resident immune cells, play pivotal roles in brain functions 
and diseases like Alzheimer's (AD). However, a robust human microglia in vitro model is lacking, 
hampering our understanding of genes linked to neurodegeneration. Aims: 1. Streamline microglia 
functional genomics by improving differentiation protocols. 2. Validate the model through extensive 
genomics studies and functional assays. 3. Investigate the role of AD-associated gene, SORL1, in 
microglia. 
Methods: 1. We developed an efficient two-step protocol to differentiate human induced pluripotent stem 
cells into microglia (iMG). 2. The iMGs were validated using single-cell RNA-sequencing, proteomics, and 
functional assays. 3. An integrated toolkit, including a drug-inducible CRISPR system, was also 
introduced. 4. Data is available on an online platform. 
Results: Leveraging our state-of-the-art integrated microglia functional genomics toolkit, in tandem with 
primary human microglia samples, we delved deeply into understanding the role of the AD-associated 
gene, SORL1, in microglial cells. Our comprehensive approach, which combined cutting-edge genomics 
techniques with conventional methods, revealed the intricate ways SORL1 influences disease associated 
microglial phenotypes. A salient finding was that SORL1-deficient microglia exhibited defective 
phagocytosis of brain-associated substrates. Moreover, these deficient cells showed impaired immune 
responses. Significantly, the role of SORL1 in microglia was distinct from its function in neurons, 
highlighting the cell-specific effects of this gene in the neural milieu 
Conclusions: Our innovative toolkit highlights the distinct role of the AD-associated gene, SORL1, in 
microglia. SORL1-deficient microglia present with impaired phagocytosis and altered immune responses. 
Crucially, SORL1 functions differently in microglia compared to neurons, emphasizing the value of cell-
type specific AD research. Our toolkit facilitates translating genetic insights into molecular mechanisms, 
and the newfound role of SORL1 in microglia paves the way for tailored neurodegenerative disease 
therapies.
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QUANTITATIVE PROTEOMICS REVEALS NOVEL AMYLOID BETA 42 COLLABORATORS 
ORCHESTRATING AGGREGATION AND TOXICITY 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: ABETA AGGREGATION, PROTEIN MISFOLDING 

Arun Upadhyay1, Deepak Chhangani2, Nalini Rao1, Julia Kofler3, Robert Vassar1, Diego Rincon-
Limas2, Jeffrey Savas1 
1Feinberg School of Medicine, Northwestern University, Neurology, Chicago, United States of 
America, 2University of Florida, Neurology, Gainsville, United States of America, 3University of Pittsburgh, 
Pathology, Pittsburgh, United States of America 

Aims: Amyloid beta 42 (Aβ42) is the most-studied amyloid forming protein. Aβ42 aggregates are 
considered most outstanding factor instigating downstream changes in pathways leading to Alzheimer’s 
disease (AD). Aβ42 aggregation primarily is a self-driving phenomenon. However, we do not understand 
how presence of other proteins affect the aggregation and toxicity of Aβ peptides. Our aim is to identify 
proteins interacting at very early stage of amyloid aggregation pathway. 
Methods: We recently got breakthrough in developing a novel biochemical amyloid purification protocol 
from mouse or human brain tissues. We used highly pure amyloid fibril cores from multiple sources, 
including human, mouse, primary rat neurons, and Drosophila, for quantitative (MS3) mass spectrometry 
analyses followed by a battery of complimentary biochemical and proteomic studies. 
Results: Our robust proteomics pipeline identified proteins present in amyloid fibrils obtained from 
multiple sources. Using different age groups of animal, we can delineate early interaction partners from 
late binding proteins. Using metabolically labelled (N15) tissue, we can also filter out non-specifically 
bound proteins as contaminants. To confirm our MS findings we utilized biochemical assays, 
immunoblots, immunohistochemistry, and ELISA, and immunogold labelling. Additionally, we subjected 
some of the most interesting protein partners to further investigation using in vitro studies. Many of the 
proteins can also modify amyloid aggregation and associated toxicity in Aβ42 overexpressing fly models. 
Conclusions: Although Aβ peptides can readily aggregate in vitro, their oligomerization and aggregation 
in human brain is unquestionably influenced by several factors. Very early protein interaction partners 
collaborating with small Aβ peptides may affect the trajectory and profile of amyloid aggregation and thus 
the downstream AD-associated pathological changes.
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SAFFRON (CROCUS SATIVUS L.) IN ALZHEIMER'S DISEASE: A SYSTEMATIC REVIEW 
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Aims: Animal studies have provided evidence of saffron antidiabetic, anti-inflammatory, anti-
atherosclerotic, antitumor, immunomodulatory, and antioxidant effects. Besides, human studies have 
brought saffron consumption in Alzheimer's disease (AD) patients to a challenge and the outcomes are 
not the same and can be discussed. This systematic review aims to evaluate the literature on the effect of 
saffron, as the main therapeutic agent or as the supplementation on AD. 
Methods: This systematic review was conducted based on the methods mentioned in the Cochrane 
Handbook for Systematic Reviews of Interventions and Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses 2020 (PRISMA) statement. In this study, we electronically searched the databases 
PubMed, Embase, Scopus, and Web of Science. To be included in the systematic review, a study had to 
follow the next eligibility criteria: (a) designed as a randomized controlled trial, (b) human studies only; (c) 
subjects were given saffron orally and compared to either placebo or any approved anti-AD drug or 
nothing; and (d) cognitive performance was evaluated through objective standardized tests before and 
after the intervention. 
Results: A total of 565 studies were identified in the initial comprehensive search, but only 4 met the 
criteria. Three studies discovered that saffron significantly improved cognitive outcomes compared to a 
placebo and only in one study there was no significant difference between the saffron and placebo groups 
in patients treated with donepezil after 12 weeks. 
Conclusions: Saffron, as the main treatment, is found to be beneficial in improving cognitive functions in 
patients with AD which is comparable to approved drugs for AD with acceptable safety issues. Adding 
saffron to the main treatments as supplementation may lead to improved inflammation and oxidative 
stress status.
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PARKINSON'S DISEASE: A TALE OF TWO CITIES, THE GENOME AND THE EXPOSOME 
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Souvarish Sarkar 
University of Rochester Medical Center, Environmental Medicine, Rochester, United States of America 

Aims: Epidemiological studies support the role of environmental factors in the pathogenesis of 
Parkinson's disease (PD). Genetic risk factors, including penetrant single-gene mutations and risk factors 
identified from genome-wide associated studies (GWAS), also contribute to PD risk and progression, but 
available model systems are limited in their ability to interrogate gene-environment crosstalk in vivo and 
at scale. 
Methods: We developed a multiplex model in Drosophila in which we knocked down GWAS candidate 
genes in neurons or glia in a new α-synucleinopathy model and exposed the flies to environmental 
neurotoxicants, rotenone, and Manganese. 
Results: We identified multiple interactions among various genes, α-synuclein, and environmental factors 
and decided to study further the interaction among LRRK2, rotenone, and α-synuclein. Expression of the 
disease-causing Lrrk-G2019S mutant in the presence of rotenone and α-synuclein-induced behavioral 
deficits and mitochondrial dysfunction. Further, super-resolution microscopy analysis revealed that the 
interaction of LRRK2, α-synuclein, and rotenone leads to hyperstabilization of the actin cytoskeleton. 
Genetic analysis from a patient cohort with previous pesticide exposure revealed that the patient's 
LRRK2-R1398H mutation reduces the chance of developing PD. Since global actin severing may have 
unwanted side effects, we used a combination of forward genetic screen and proteomics to identify 
potential kinases that can be druggable targets. We identified Cdc42 binding protein kinase MRCKα, an 
actin-binding protein, as a potential target. Genetic and pharmacological inhibition of MRCKα in 
Drosophila can modify the toxicity induced by the interaction among LRRK2, α-synuclein, and rotenone 
by inhibiting actin hyperstabilization. 
Conclusions: Using our novel multiplex model, we have identified an interaction between LRRK2, α-
synuclein, and rotenone, which is modulated by actin stabilization and mitochondrial dysfunction. Our 
findings have implications for developing a personalized approach to drug discovery and lead 
identification.
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SCOP: A COMPUTATIONAL TOOL TO PREDICT INTERCELLULAR CROSSTALK OF ALZHEIMER'S 
DISEASE USING SINGLE-NUCLEUS RNA SEQUENCING DATA 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A03.I. DRUG DEVELOPMENT, 
CLINICAL TRIALS: PERSONALIZED MEDICINES, SEX /RACE, AI, AND COMBINATION THERAPY 
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Aims: The epidemiological studies of Alzheimer's disease (AD) have been benefited from single-nucleus 
RNA sequencing (snRNA-seq) to delineate cell-type-specific communications. However, deciphering the 
intricated intracellular crosstalk between the different executive functional cells identified in the brain 
remains challenging. The main objective of this study is to develop a computational tool to fill the gap. 
Methods: Database Curation: The study curates a cell-cell communication database by collecting data 
on ligand and receptor pairs from the KEGG database, supplemented with subsequent signaling and 
gene interaction information from KEGG, Reactome, and Ingenuity Pathway Analysis (IPA). Development 
of SCOP: SCOP (Single-cell CrOsstalk Predictor) is developed as a computational tool that utilizes the 
curated database and snRNA-seq data input to predict intercellular crosstalk and intracellular pathways in 
AD. Machine Learning Models: SCOP employs machine learning to predict the impact of individual genes 
on downstream pathways. 
Results: SCOP takes various inputs, including gene expression data, protein-protein interaction 
networks, and ligand-receptor interactions, to provide a comprehensive view of intercellular crosstalk in 
the AD brain and rank potential crosstalk targets for AD treatment as outputs. SCOP is applied to human 
AD brain snRNA-seq datasets, leading to the identification of the top 18 pairs of crucial ligand-receptor 
interactions, and 11 pathways involved in AD pathology different cell types, including microglia, 
astrocytes, and inhibitory/excitatory neuron cells. Eight top-ranking interactions within astrocyte-neuron 
crosstalk are selected as case studies for validation. In vitro and in vivo validation experiments confirm 
the selected gene expression levels and immunocytochemical signals with the systemic analysis 
conducted by SCOP. 
Conclusions: SCOP acts as a valuable tool for comprehensively analyzing and understanding the 
heterogeneous cell-cell communication in the AD brain, benefiting early marker detection and novel 
therapeutic strategies development.
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THE EFFECTS OF MELATONIN ON CLINICAL SEVERITY IN EXPERIMENTAL AUTOIMMUNE 
ENCEPHALOMYELITIS MODEL OF MULTIPLE SCLEROSIS; A SYSTEMATIC REVIEW AND META-
ANALYSIS 
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Aims: Through the antioxidant and anti-inflammation pathways, melatonin is proposed as a safe and 
effective intervention in neurological diseases. This study aims to evaluate the effects of melatonin 
supplementation on the clinical outcomes in the experimental autoimmune encephalomyelitis (EAE) 
model, which is the most common animal model for MS. 
Methods: This study was conducted following the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) statement. Animal studies that reported the effects of melatonin in 
preclinical EAE models are included in this study. Letters to the editors, conference papers, studies with 
overlapping data, human studies, reviews, and articles published in languages other than English were 
excluded. A systematic search in PubMed, Web of Science, Embase, and Scopus up was conducted in 
April 2023. The collaborative Approach to Meta-Analysis and Review of Animal Experimental Studies 
(CAMARADES) critical appraisal tool was used for the quality assessment of the studies and the 
quantitative synthetizes were conducted using the comprehensive meta-analysis software. 
Results: Out of 542 studies, finally 10 studies were included in this study. The route of administration 
was intraperitoneal in 7 studies, oral in 2 studies, and subcutaneous in 1 study. The quantitative synthesis 
of the EAE clinical severity scale was associated with significant differences (standardized mean 
difference [SDM]: -2.52; -3.61 to -1.42; p-value<0.01). In subgroup analyses, the difference was 
statistically significant in the mouse subgroup (p-value<0.01) but not in the rat subgroup (p-value=0.39). 
Partially, in two studies, melatonin treatment was not effective, but in 8 other studies, it was reported to be 
effective. 
Conclusions: This study encountered that melatonin may be associated with improved clinical outcomes 
of the preclinical EAE model, which suggested future well-designed clinical studies on this topic.
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SHORT-TERM HIGH-FAT DIET FEEDING INDUCES COGNITIVE DECLINE, AGGRESSIVENESS AND 
ANXIETY-LIKE BEHAVIOR IN ADULT ZEBRAFISH (DANIO RERIO) 
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Aims: Obesity is a high- prevalence (13% of adult population in 2016), global health concern defined by a 
high body mass index (BMI). Several comorbidities are associated, including some affecting central 
nervous system (CNS), i.e. neurodegenerative diseases, cognitive deficit and psychobehavioral disturbs. 
Zebrafish has raised as a versatile and cheap model widely used to study human diseases, including 
obesity and neurological diseases. Therefore, our objective is verify the impact of a high-fat diet on the 
central nervous system (CNS) using well- stablished behavioral tests. 
Methods: Animals was feed according with three dietary groups. The standard diet group (SD) received 
only 7.5 mg/fish of dry food, while the high-fat diet groups received 5 mg/fish dry food plus 7.5 (HFD-7.5) 
or 15 mg/fish (HFD-15) of chicken egg yolk. Dietary fat content (w/w) was approximately 6.5%, 16.9% and 
21.1%, respectively. After two weeks of diets ingestion, behaviors were assessed. 
Results: Both HFD groups had obesogenic effects, indicated by increase on BMI, abdominal length and 
body weight compared with SD group. We show a HFD ingestion induced aggressive and anxiety-like 
behavior on zebrafish, as measured by mirror-induced aggression and novel tank diving test, 
respectively. Also, the higher concentration of HFD (HFD-15) elicited cognitive deficit on inhibitory 
avoidance test while sociability was unaffected, as determined by the social preference test. 
Conclusions: Our results are in accordance with evidences in obese human and rodent models, 
suggesting similar effects of fat intake. Therefore, we highlight the unexplored potential of zebrafish to 
elucidate this study field.
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IMPACT OF CAREGIVER BURDEN ON SLEEP PATTERNS AND CIRCADIAN RHYTHMS OF THE 
HEART RATE IN SPOUSAL CAREGIVER OF COGNITIVE IMPAIRMENT PATIENTS: A FITBIT-
BASED STUDY 
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AND COGNITIVE DYFUNCTION: CAREGIVER SUPPORT 
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Aims: Numerous studies have established associations between caregiver burden and various aspects 
of circadian rhythms (heart rate, sleep pattern), primarily relying on subjective measures. In this study, we 
examined the impact of caregiver burden on spousal caregivers (SCGs) and their circadian rhythms, 
utilizing Fitbit technology. 
Methods: A total of 49 SCGs participated in the study(mean age of 71.9±6.3 years). Participants 
underwent clinical assessments, including the Pittsburgh Sleep Quality Index (PSQI) and Zarit Burden 
Interview (ZBI), to evaluate global cognition. They also wore daily activity trackers(Fitbit) for 14 
consecutive days. 
Results: Elevated ZBI scores in SCGs with cognitive impairment were associated with earlier wake 
times(p=0.003), increased daytime sleep(p=0.018), and reduced nocturnal sleep duration(p=0.002) based 
on Fitbit data. This trend was consistent among all patient spouses, regardless of cognitive impairment, 
and ZBI scores linked to reduced overall sleep duration(p=0.021) and time in bed(TIB, p=0.022). 
However, no significant relationship was found between ZBI scores and sleep efficiency or PSQI scores. 
Furthermore, higher ZBI scores were associated with reduced circadian rhythm amplitude(p<0.001) and 
goodness-of-fit(p<0.001). 
Conclusions: These findings emphasize the significant impact of caregiver burden on sleep pattern and 
circadian rhythms of heart rate, suggesting that PSQI may overestimate sleep quality compared to 
actigraphy. Many SCGs may experience unrecognized sleep disturbances, highlighting the need for 
interventions. Additionally, cosinor analysis indicates that higher ZBI scores are associated with more 
static activity(reduced amplitude) and irregular fluctuations in sleep duration, rest periods, and activity 
times(reduced GoF).
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COMPREHENSIVE CROSS-PATHOLOGIES STUDY AND NEURONAL SUBTYPE ANALYSIS 
REVEALS MOLECULAR SIGNATURES OF NEURODEGENERATIVE DISORDERS 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
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Zhaohui Man 
Duke University, Neurology, Durham, United States of America 

Aims: Late-onset Alzheimer's Disease (LOAD), Parkinson's Disease (PD), and Dementia with Lewy 
Bodies (DLB) represent three neurodegenerative disorders with overlapping clinical characteristics. 
Disentangling their molecular subtypes and identifying distinct biomarkers remains challenging. In this 
study, we conducted a comprehensive cross-pathologies investigation utilizing single-cell RNA 
sequencing (scRNA-seq) data derived from post-mortem brain tissues of individuals affected by these 
three debilitating conditions. Our study encompassed three pivotal comparisons: LOAD vs. PD, PD vs. 
DLB, and DLB vs. LOAD, aimed at identifying differentially expressed genes (DEGs) crucial to 
understanding the unique molecular signatures of each disorder. 
Methods: Pathway analysis of the DEGs from these comparisons unveiled intricate molecular networks, 
emphasizing the convergence of neuroinflammatory, synaptic, and protein homeostasis pathways as 
common denominators across these disorders. This collective insight into shared pathways deepens our 
comprehension of their overlapping pathogenic mechanisms.Furthermore, our research aspired to 
uncover biomarkers capable of distinguishing subtypes within the spectrum of neurodegenerative 
diseases. Leveraging the scRNA-seq data, we deployed the MASC (Marker Gene Analysis with Single-
Cell RNA-Seq) method to pinpoint depleted or vulnerable neuronal subtypes and signature/marker genes. 
Our analysis focused on PD vs. Normal, LOAD vs. Normal, and DLB vs. Normal comparisons, providing 
novel insights into the distinct neuronal vulnerabilities associated with each disorder. 
Results: This multi-faceted investigation harnesses the potential of single-cell transcriptomics and MASC 
analysis to not only delineate the intricate molecular landscapes of AD, PD, and DLB but also to uncover 
unique neuronal vulnerabilities and potential biomarkers. Our findings advance our understanding of 
these neurodegenerative diseases, opening avenues for more precise diagnoses and targeted therapies 
tailored to distinct subtypes within this challenging clinical landscape. 
Conclusions: Subtypes of NDD have their shared pathways and unique molecular signatures.
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BLOOD CD34+ CELL LEVEL IS A BIOMARKER OF PRECLINICAL ALZHEIMER'S DISEASE 
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Aims: Prior studies examining blood CD34+ cell levels in Alzheimer's dementia have been mixed, with 
increased, decreased and no differences being reported relative to controls. The present study aimed to 
evaluate blood CD34+ cell levels in older adults with and without preclinical Alzheimer's disease 
biomarker abnormality. 
Methods: One-hundred participants age 55-to-89 years were recruited from the community to undergo 
clinical examination and venipuncture. Participants were screened for history of stroke, dementia or other 
major illness. Blood CD34+ cell levels were determined by flow cytometry. Plasma Aβ42, Aβ40, ptau181, 
total tau, GFAP and NfL levels were obtained by SIMOA (Quanterix) assay. Longitudinal follow-up was 
obtained on a subset. T-tests and regression analyses evaluated the relationship between CD34+ cell 
levels and plasma biomarkers. 
Results: Blood CD34+ cell levels were not associated with age or sex, p's>.60. CD34+ cell levels were 
significantly elevated in individuals who met the cutoff for amyloid positivity compared to those who did 
not based of either plasma Aβ42/40 ratio, t(91) = -6.8, p<0.001, or p-tau181, t(90) = -3.9, p<0.001. CD34+ 
cell levels were linearly associated with Aβ42/40 ratio (B = -2.1, p <. 001) and p-tau181 levels (B = 
1730.7, p<0.001). There was no association between CD34+ cell counts and either GFAP or NfL. 
Longitudinal analysis indicated greater increases in CD34+ cell levels in amyloid positive versus negative 
individuals. 
Conclusions: Older adults with preclinical Alzheimer's disease biomarker abnormality on plasma 
Aβ42/40 ratio and/or ptau181 levels exhibit substantially elevated blood CD34+ cell levels. Amyloid 
positive older adults exhibit increasing blood CD34+ cell levels over time. Further study of CD34+ cell 
counts as a preclinical biomarker of Alzheimer's disease is warranted.
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SPECIFIC SERUM AUTOANTIBODIES PREDICT THE DEVELOPMENT AND PROGRESSION OF 
ALZHEIMER’S DISEASE WITH HIGH ACCURACY 
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Aims: Autoimmunity plays a key role in the pathogenesis of Alzheimer’s disease (AD). However, whether 
autoantibodies in peripheral blood can be used as biomarkers for AD has been elusive. 
Methods: Serum samples were obtained from 1,686 participants, including 767 with AD, 146 with mild 
cognitive impairment (MCI), 255 with other neurodegenerative diseases, and 518 healthy controls. 
Specific autoantibodies were measured using a custom-made immunoassay. Multivariate support vector 
machine models were employed to investigate the correlation between serum autoantibody levels and 
disease states. 
Results: Seven candidate AD-specific autoantibodies were identified, including MAPT, DNAJC8, 
KDM4D, SERF1A, CDKN1A, AGER, and ASXL1. A classification model with high accuracy (area under 
the curve (AUC) = 0.94) was established. Importantly, these autoantibodies could distinguish AD from 
other neurodegenerative diseases and out-performed amyloid and tau protein concentrations in 
cerebrospinal fluid in predicting cognitive decline (P < 0.001). 
Conclusions: This study indicated that AD onset and progression are possibly accompanied by an 
unappreciated serum autoantibody response. Therefore, future studies could optimize its application as a 
convenient biomarker for the early detection of AD.
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EVALUATION OF THE NEUROPROTECTIVE ACTION OF A NANOENCAPSULATED PEPTIDE IN A 
MOUSE MODEL OF ALZHEIMER'S DISEASE INDUCED BY THE ASS PEPTIDE 
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Aims: This studyaims to evaluate the neuroprotectiveaction of a new peptideanalogous to Octovespina, a 
waspvenompeptide with neuroprotectiveeffects in Alzheimer’s Disease (DA) 
Methods: In a30-days experimental design, different animalgroupsunderwentstereotaxicsurgery on the 
first day, with administration of Aß or vehicle, and weretreatedintranasally for evaluationof the peptide in a 
chronicmodel, with the free or nanoencapsulatedpeptide, in a dose of 2µg/2µL. On the lastfivedays of 
protocol, the animalsweresubmitted to the Morris WaterMaze test (MWM), consisting of fourdays of 
training and one day of test. On the fourdays of training, each animal wasput on the watermaze for one 
minute, in six different sections to find anunderwaterplatform. On the test day, the platformwasremoved 
and the time spentwithin the platformquadrantwasevaluated. 
 
Results: Whencompared to the control groups, the peptidewasablebringcognitiveimprovement to the 
animalsevaluated in the Morris WaterMaze at a dose of 2ug/2ul, nanoencapsulated and free. The 
resultsshowed similar efficacybetween the nanoencapsulated and non-nanoencapsulated doses in terms 
of improving the cognitivecapacity of the animals in this model, whencompared to the negative control 
group. 
Conclusions: Thesefindingssuggest that the peptideis promising in the treatment of DA, in addition, 
furtherstudies are underway to betterevaluate the effects of the peptide in otherbehavioraltests andother 
doses (0,2µg/µL and 20µg/2µL), and at last, deeperevaluate the nanotechnology. This studywasfunded 
by FAPDF, CNPQ and CAPES.
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IMPAIRED MELANOPSIN ACTIVITY IN PARKINSON’S VS. ALZHEIMER'S DISEASE 
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Aims: The eye, as an extension of the brain, provides a window into neurodegenerative processes. Yet, 
neurodegenerative diseases exhibit shared retinal abnormalities, for example, in the retinal ganglion cells 
(RGCs). Chromatic pupillometry enables in vivo evaluation of the functional integrity of melanopsin-
expressing RGCs. This meta-analysis examines chromatic pupillometry data from Alzheimer's disease 
(AD) and Parkinson's disease (PD) to assess the functional state of mRGCs across neurodegeneration. 
Methods: We conducted a literature search on PubMed and Scopus spanning 1991 to August 2023. We 
analyzed chromatic pupillometry parameters including baseline pupil size (BPS), transient peak amplitude 
(showcasing rods and cones' activity), and post-illumination pupil response (PIPR) from red and blue light 
stimuli—with blue PIPR denoting melanopsin function. Using fixed and random effects models, these 
parameters were compared across AD patients (n = 42; 2 studies), PD (n = 66; 3 studies), and healthy 
controls (n = 91). 
Results: Relative to controls, PD patients demonstrated a marked decrease in melanopsin-mediated blue 
PIPR (weighted mean difference (WMD) = -9.14, 95% CI: -14.19 to -4.08, p < 0.001). For both blue and 
red light stimuli, no significant differences were observed in BPS or transient peak amplitude in PD 
patients (p>0.05). For AD patients, neither the PIPR nor transient peak amplitude for blue or red light 
revealed significant deviations when compared to controls. 
Conclusions: The results delineate disease-specific photoreceptor dysfunctions in neurodegeneration: 
While the rods and cones system seem intact in both conditions, the integrity of the melanopsin system 
might be in specific relation to PD pathology. Thus, functional analysis is a promising strategy to increase 
the discriminative validity of structural retinal modeling and might help to tailor interventional strategies 
targeting the melanopsin system.
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EFFECTS OF DNMT3A OVEREXPRESSION/KNOCKDOWN ON SYNAPTIC TRANSMISSION IN THE 
5XFAD MODEL OF ALZHEIMER'S DISEASE 
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Aims: Growing evidence suggests that dysregulations in DNA methylation contribute to the pathogenesis 
of AD. In this study, we aim to investigate the effects of overexpressing/knockdown DNA 
methyltransferase 3A (DNMT3A) in the hippocampus of both wildtype mice and the 5xFAD mouse model 
of AD. The effects of DNMT3A manipulation on the memory performances, CA3-CA1 synaptic 
transmission and serotonergic neurotransmission are investigated. 
Methods: rAAV containing either an overexpression vector or shRNA were used to 
overexpress/knockdown DNMT3A. Mice (male, 4-6 mo) received bilateral infusion of the virus into the 
dorsal hippocampus. Behavioral tests (Y-Maze, Morris Water Maze, Open Field and Light Dark Box) were 
conducted starting from 43 days post-surgery. On day 52, mice were sacrificed, and their brains were 
harvested for either field electrophysiology or molecular analysis. For field electrophysiology, long-term 
potentiation and paired pulse facilitation/inhibition were tested on the CA3-CA1 synapse. 5HT fibre 
density in the hippocampus were assessed by immunohistochemistry. Transcript levels of DNA 
methylation regulators and 5HT receptors were assessed by RT-qPCR. 
Results: 5xFAD mice showed memory impairments in Morris Water Maze test (MWM) compared to WT 
mice. DNMT3A overexpression and knockdown both led to memory impairments in wildtype (WT) and 
5xFAD mice in MWM. 5xFAD mice displayed synaptic hyperexcitability as assessed by field 
electrophysiology, which was normalized by DNMT3A overexpression. DNMT3A overexpression and 
knockdown led to differential changes in the expression of DNA methylation regulators, 5HT fiber density 
and 5HT receptor expression in the hippocampus. 
Conclusions: Normal physiological level of DNMT3A is crucial for memory functions in WT and 5xFAD 
mice. Perturbances in DNMT3A expression led to memory impairments and changes in synaptic 
excitability, 5HT fiber density and widespread changes in the DNA methylation regulators expression in 
the hippocampus.
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IMPROVING HUMAN MEMORY THROUGH VOLITIONAL CONTROL OF HIPPOCAMPAL THETA 
OSCILLATIONS 
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Aims: Neurofeedback is a technique that allows individuals to control brain oscillations with 
incredible specificity and precision volitionally. Theta oscillations (3–8 Hz) are modulated during 
the encoding and retrieval of memories. We want to know if memory can be improved through 
neurofeedback up-regulation of theta oscillations. We will explore this question by increasing the 
power of hippocampal theta through neurofeedback before presenting a visual stimulus and 
determine if this improves the recollection of that stimulus. 
Methods: Six individuals with drug-resistant epilepsy undergoing intracranial recordings were 
presented with a neurofeedback task designed to upregulate and downregulate theta rhythms. 
The study included recognition and associative memory components and presented visual stimuli 
following successful up-or-down-regulation of theta rhythms. The downregulation trials served as 
a control condition. After a brief distraction task, a combination of previously shown and new 
stimuli was presented and tested for recognition and associative memory performance. 
Results: Preliminary results demonstrate the successful modulation of theta oscillations, as 
evidenced by observed theta power changes and reduced task completion times across 
consecutive trials. However, we did not observe a significant improvement in memory 
performance. Notably, these theta oscillation changes were localized to the electrode site used for 
neurofeedback training. Given the well-established fact that memory processes involve a 
distributed network of brain regions, this localized effect may explain the absence of consistent 
memory enhancement. Nevertheless, our findings offer initial evidence supporting the feasibility 
of volitionally enhancing hippocampal theta oscillations. 
Conclusions: The present study provides evidence that individuals can volitionally control the 
amplitude of their hippocampal theta oscillation, modulated during human memory encoding and 
retrieval. These data thus represent critical first steps in understanding how neurofeedback could 
enhance memory formation and the possible development of novel neuroprosthetics.
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UNDERSTANDING THE MOLECULAR MECHANISMS THAT DRIVE NEURONAL LOSS IN 
PARKINSON'S DISEASE 
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Aims: While Parkinsons disease (PD) proteomic changes have been established in the context of Lewy 
body and α-synuclein aggregates this study aimed to investigate further changes in Protein I-isoaspartyl 
methyltransferase (PIMT) and Microtubule Associated Protein 2 (MAP2) . With the changes in expression 
of these proteins in different regions of the PD brain being less understood. 
Methods: A cohort of 10 PD and 10 control (CO) age and sex matched post-mortem samples were used 
with samples from the prefrontal cortex ( PFC ) , hippocampus and corpus callosum ( CC) . These 
underwent protein assays, SDS-PAGE and western immunoblotting for PIMT and MAP2 detection for 
each brain region. The proteins were detected and quantified using imageLab6.0 before being normalised 
to the housekeeping protein Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) and total lane protein 
(TLP). A Mann-Whitney U test was used to calculate statistical significance. 
Results: MAP2 expression increased by a statistically significant 650% (p-value = 0.0052 normalised to 
TLP) in the PFC. While PIMT expression decreased by a statistically significant 42% (p-value = 0.0040 
normalised to TLP) in the same brain region when comparing PD to CO samples. For the hippocampus 
and CC no statistically significant results were achieved. It is worth noting this data is preliminary and 
these protein changes may also be validated using an alternative method such as immunohistochemistry 
. 
Conclusions: These results show the potential importance of normal regulation of MAP2 and PIMT in 
preventing neurodegeneration in the PD brain. These insights provide basis for the potential future use of 
MAP2 and PIMT as biomarkers. Additionally, the proposed mechanisms by which cytosolic dopamine 
(DA) affects PIMT and post translational modifications affect MAP2 may provide possible mechanisms to 
utilise for therapeutic benefit.
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DEMENTIA IDENTIFICATION AND CARE MANAGEMENT IN VALUE-BASED INSURANCE 
PROGRAM 
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Aims: To assess the impact of a dementia care program on a value-based Medicare population. 
Methods: In a large multi-specialty medical group practice, we identified patients enrolled in a value-
based insurance program (Medicare Advantage) using the EPIC electronic health record (EHR). Patients 
were eligible to enroll in a care coordination program if they had an ICD-10 diagnosis of ADRD in the 
EHR problem list and/or past medical history, or currently taking an FDA-approved medication for ADRD. 
A study-assigned nurse practitioner (NP) identified the patient’s medical, behavioral, and psychosocial 
needs using the novel CEDARS-6 dementia care tool to formulate and share a care plan with the 
patient’s primary care provider. To evaluate patient and caregiver health status, we assessed patient 
behavior (NPI-Q), caregiver stress [Modified Caregiver Strain Index (MCSI)], and caregiver depression 
(PHQ-9) at baseline and at one year. 
Results: We enrolled 195 (33.1%) of eligible patients, with non-responders to the invitation accounting for 
the majority (75%) of non-enrollees. The average age of enrollees was 81.3 (SD=9.16), 64.6% were 
female, and 81.2% identified English as their primary language. At baseline, patients scored an average 
NPI-Q Severity score of 10.40 (6.87), and an average NPI-Q Distress score of 13.80 (10.54). Preliminary 
data show decreases of 1.4 and 1.1 in NPI-Q Severity and Distress scores, respectively (p>0.05). 
Caregivers scored an average PHQ-9 score of 5.65 (5.28) and MCSI score of 10.62 (7.01). Preliminary 
data show decreases of 0.8 and 1.2 in PHQ-9 and MCSI, respectively (p>0.05). 
Conclusions: PLWD proactively enrolled in a dementia care program have high baseline rates of 
behavioral issues and their caregivers have elevated depression and stress scores. It is important to track 
the longitudinal effects of the CARES dementia program on these measures.
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EXPLORING IMMERSIVE VIRTUAL REALITY FOR COGNITIVE MONITORING IN HOME CARE: 
INSIGHTS AND RECOMMENDATIONS FROM EXPERT EVALUATION 

POSTER SHIFT 02 (MARCH 8-9): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J04. IMAGING, BIOMARKERS, DIAGNOSTICS 

Angelo Cedric Panganiban1, Richelle Ann Juayong1, Jaime Caro1, Veeda Michelle Anlacan2 
1University of the Philippines Diliman, Department Of Computer Science, Quezon City, 
Philippines, 2University of the Philippines Manila, Department Of Neuroscience, Manila City, Philippines 

Aims: Mild Cognitive Impairment (MCI) represents a transitional phase preceding younger onset 
dementia. To expedite early detection of MCI, cognitive function monitoring through long-term routine 
evaluations in home-care could be implemented and supplement standardized clinical procedures. 
However, this approach should be meticulously tailored to accommodate specific characteristics of the 
target population and their unique living environments. Immersive Virtual Reality (VR) presents an 
innovative solution that could simulate personalized and controlled environments to benefit the target 
population. Objectives: The objectives of this exploratory study were to gather preliminary insights and 
recommendations concerning the usability of the developed VR prototype, and solicit expert opinions 
regarding its potential utility as a means of assessing cognition based on user performance during 
gameplay. 
Methods: Methods: Upon acquiring satisfactory VR user experience from alpha testing, the researchers 
invited four experts from the Alzheimer's Disease Association of the Philippines (ADAP) to experience the 
prototype. The researchers arranged a two-day demonstration of the VR prototype followed by an online 
focus group discussion. 
Results: Results: The domain experts appreciated the prototype's design, noting its suitability for older 
persons with some adjustments to enhance safety. They also recognized the prototype's potential for 
cognitive measurement with suggestions on expanding the range of assessments in future iterations. 
Conclusions: Conclusion: This research represented an initial exploration to utilize immersive VR-
based interventions for monitoring cognitive function in home-care. It intended to lay the groundwork for 
future developments and improvements in immersive VR tools. As VR technology continues to evolve, 
older persons could benefit from this emerging technology.
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SUBCLINICAL CORONARY ATHEROSCLEROSIS AND ITS EFFECTS ON COGNITIVE, BLOOD, AND 
NEUROIMAGING MARKERS IN COGNITIVELY HEALTHY ADULTS 

POSTER SHIFT 02 (MARCH 8-9): THEME E : VASCULAR DISEASES / E03. IMAGING, 
BIOMARKERS, DIAGNOSTICS 

Sofia Marcolini, Ingeborg Frentz, Jaime Mondragon, Peter De Deyn 
University Medical Center Groningen, Neurology, Groningen, Netherlands 

Aims: Atherosclerosis is related to a higher risk of dementia and cognitive decline. We aim to individuate 
individuals at high risk of cognitive decline using different biomarkers. 
Methods: 280 cognitively healthy individuals of mean age 68.05 (SD=8.57), education 13.58 (SD=3.80) 
years, 42% females, were recruited through the Lifelines study. All participants underwent nonenhanced 
cardiac computed tomography scanning to obtain a coronary artery calcium score, a proxy of low (scores 
of 0) or high (scores >300) subclinical coronary atherosclerosis. Participants were administered cognitive 
and behavioural tests; serum blood biomarkers for inflammation (IL-1beta, IL-6, TNF-alpha, CRP) and 
Alzheimer’s disease (amyloid-β40, amyloid-β42, NfL, p-tau181, GFAP) were collected. Finally, extensive 
brain magnetic resonance imaging (MRI) data was acquired to assess cerebrovascular function. Analysis 
of covariance was used to compare the groups; MRI data is currently being analyzed. 
Results: After correcting for age and sex, groups differed only in GFAP serum levels (p=0.02) with the 
high coronary artery calcium score group having lower GFAP values compared to the low coronary artery 
calcium score. The group with high coronary artery calcium also showed worse quality of life (p=0.03) and 
worse verbal fluency (p=0.04) compared to the low coronary artery calcium group. Cerebral blood flow 
data, assessed with multiple post-labeling delayed vessel-encoded arterial spin labeling imaging, has 
been pre-processed, group comparisons are currently being run, together with white matter lesion 
quantifications. 
Conclusions: These preliminary results suggest that subclinical coronary atherosclerosis might affect 
some cognitive functioning domains and an Alzheimer's disease marker. How these variables relate to 
each other is being further studied. The ongoing analysis of cerebral blood flow and other small vessel 
disease markers will help us further understand the relationship between these variables and the 
underlying mechanisms.
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THE EPIGENETIC CODE OF ALZHEIMER'S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A06.F. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: EPIGENETICS, HISTONE MODIFICATION, DNA METHYLATION 

Alexi Nott, Philippa Wells, Kevin Ziegler 
Imperial College London, Brain Sciences, London, United Kingdom 

Aims: Interpreting Alzheimer’s disease (AD) genetic risk variants is a major challenge because they are 
mostly located outside of genes and likely localise to gene regulatory regions called enhancers. 
Enhancers are sensitive to pathological changes and are dysregulated in the brains of AD patients. 
Recent studies have shown that AD-risk genes are expressed across vascular cell-types, as well as 
immune cells, however, epigenomic analysis of these rare cell-types is lacking. Our hypothesis goal is 
that the epigenetic landscape of vascular-associated cell-types in AD will define cell-type-specific 
disease-risk genes and will identify transcriptional regulators associated with pathology. 
Methods: We have established florescence-activated nuclei sorting approaches to enrich nuclei from 
human vascular-associated cell-types (microglia, endothelial cells and pericytes), as well as neurons and 
oligodendrocytes. Acetylation of histone H3 Lysine 27 (H3K27ac) is located at active enhancers and is 
sensitive to changes in disease pathology. H3K27ac signal was assessed for our cell-type-enriched 
nuclei using chromatin immunoprecipitation and for rarer cell-types using single nuclei CUT&Tag. 
Results: Epigenomic analysis of the neurovascular unit has identified a vascular-immune gene regulatory 
network. While AD genetics is predominantly associated with immune cells, we found that AD genetic risk 
is partially shared between immune and vascular cell-types and several loci are specific to the 
vasculature. Cell-type-specific epigenomic analysis in the AD brain has shown that gene regulatory 
regions are dysregulated across brain cell-types, in particular in glia and immune cell-types. AD-
associated epigenomic changes mirror transcriptional changes and have now highlighted cell-type 
transcription factors that drive disease. 
Conclusions: Collectively, these studies reveal cell-type-specific gene networks and transcription factors 
important for AD and highlight candidate targets that are dysregulated in disease.
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THE PROSTAGLANDIN D2 SYNTHASE GENE IS DIFFERENTIALLY METHYLATED IN HD. 

POSTER SHIFT 02 (MARCH 8-9): THEME G: HUNTINGTON'S AND OTHER NEURODEGENERATIVE 
DISEASES / G05. GENETICS, EPIDEMIOLOGY 

Greg Wheildon1, Adam Smith2, Claire Troakes3, Katie Lunnon2 
1University of Exeter, Clinical And Biomedical Sciences, Exeter, United Kingdom, 2University of Exeter, 
Department Of Biomedical And Clinical Sciences, Exeter, United Kingdom, 3King's College London, 
Institute Of Psychiatry, Psychology And Neuroscience, London, United Kingdom 

Aims: Huntington’s disease (HD) is an autosomal dominant condition causing severe neurodegeneration 
in the striatum and the entorhinal cortex (EC). An epigenome wide association study of DNA methylation 
in HD by our group, identified potential hypomethylation at the PTGDS gene in the striatum. We aimed to 
validate this result through pyrosequencing, examining the locus in fine detail, and to assess the signal 
specificity by profiling multiple neurodegenerative diseases. 
Methods: 379 EC and striatal DNA samples from 85 control, 73 Alzheimer’s disease (AD), 90 dementia 
with Lewy bodies (DLB), 20 HD, 34 Parkinson’s disease (PD) and 24 vascular dementia (VaD) subjects 
were matched for sex and age. DNA was bisulfite converted, before PTGDS target region amplification 
and subsequent pyrosequencing. Samples were analysed using linear models comparing the control 
group to each disease, controlling for sex, age, and batch effects. Average methylation levels across the 
amplicon were also compared. Additional analysis stratifying DLB and VaD cases by co-existing AD 
pathology was also performed. 
Results: We confirmed our previous findings of DNA hypomethylation at PTGDS in the striatum in HD. 
Furthermore, we found significant hypomethylation in the targeted region, both at the level of individual 
CpG sites, and across the amplicon in the EC. We also observed nominally significant changes in PD and 
DLB with co-existing AD pathology across the amplicon, but these did not pass multiple correction. 
Conclusions: This study validates our previous findings of PTGDS hypomethylation in HD in the striatum 
and presents novel associations at the EC. Together, these findings suggest further investigation 
of PTGDS, given others report differential expression in HD oligodendrocytes. Future studies should 
address the cell-specific profile of PTGDS methylation and its transcriptional regulation in HD through 
fluorescent activated cell sorting.
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LINK BETWEEN POST-TRAUMATIC STRESS DISORDER (PTSD) AND MEDIA EXPOSURE IN 
INDIVIDUALS OVER 65. 

POSTER SHIFT 02 (MARCH 8-9): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J02. THERAPEUTIC TARGETS, MECHANISMS FOR TREATMENT 

Anne-Julie Vaillant-Ciszewicz, Laura Lantermino, Alice Cuni, Cassandra Quin, Olivier Guérin 
CHU DE NICE, Geriatrics, NICE, France 

Aims: Post-Traumatic Stress Disorder (PTSD) is underdiagnosed in the elderly. The clinical expression of 
the disorder and its prevalence after the age of 65 are challenging to identify in the scientific literature. 
Currently, there is also no validated screening tool available for this population. Some studies suggest a 
connection between PTSD and media exposure on PTSD symptoms, but no conclusive findings have 
been reached to date. The objective of this study is to identify signs of anxiety in residents/patients of 
nursing homes and long-term care facilities who are exposed to news (continuous news channels, 
newspapers, etc.) and the potential link with psychological symptoms suggestive of PTSD according to 
DSM-5 criteria in adults. 
Methods: The multicenter exploratory study conducted by the Hospital of Nice (5 nursings homes/long-
term care facilities) has obtained approval from the Research Ethics Committee. Fifty inclusions were 
conducted from December 2022 to September 2023. The first step of our methodology involves 
identifying patients through the rating of the "Anxiety" item on the Neuropsychiatric Inventory (NPI). 
Clinical psychologists leading the project then conduct a non-directive interview with the included 
resident/patient, following the signing of informed consent. The emotional impact of the news on the 
individual is assessed. If positive responses are obtained, the Traumatic Check List-Specific clinical scale 
(PCL-S) is administered. 
Results: The results are currently being processed and will be presented at the conference. 
Conclusions: This study will help determine whether news from the past 24 months (such as the Ukraine 
War, food shortages, etc.) reactivates traumatic experiences in nursing home/long-term care facility 
residents. Additionally, it aims to provide an overview of significant life events among residents (with and 
without cognitive impairments).
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COMPETING RISK ANALYSIS OF THE ASSOCIATION BETWEEN DEMENTIA AND THE RISK OF 
MAJOR DEPRESSIVE DISORDER IN TAIWAN: A NATIONWIDE POPULATION-BASED COHORT 
STUDY 

POSTER SHIFT 02 (MARCH 8-9): THEME J: PSYCHIATRIC SYMPTOMS IN NEURODEGENERATIVE 
DISEASES / J05. GENETICS, EPIDEMIOLOGY 

Chih-Ching Liu1, Chien-Hui Liu2 
1College of Medical and Health Science, Asia University, Department Of Healthcare Administration, 
Taichung, Taiwan, 2National Yang Ming Chiao Tung University, Institute Of Biomedical Informatics, 
Taipei, Taiwan 

Aims: Major depressive disorder (MDD) and dementia are both major contributors to the global burden of 
disease. Despite existing literature on the association between dementia and the risk of MDD, there is a 
lack of a nationwide longitudinal cohort study that considers the competing risk of death. Therefore, this 
cohort study assessed the association between dementia and the risk of MDD over an 11-year period in 
population-based settings of Taiwan, accounting for death as a competing risk. 
Methods: We conducted a population-based retrospective cohort study based on Taiwan’s National 
Health Insurance Database. We identified 80,108 patients diagnosed with dementia in 2009–2010 and 
matched them with patients without dementia by sex, age, and year of diagnosis to assess the relative 
risk of MDD. All patients were followed until they received a diagnosis of new onset MDD, their death, or 
the end of 2019. Cause-specific hazards models were used to estimate adjusted hazard ratios (aHRs). 
Results: Our results showed the incidence density of MDD was higher in patients with dementia than in 
patients without dementia (12.77 vs. 4.69 per 1000 person-years), with an aHR of 2.47 (95% CI: 2.35–
2.59). Also, the association between dementia and MDD was observed in the strata of follow-up periods. 
Among them, the association was strongest within 1-year of follow-up, then reduced rapidly but persisted 
over follow-up of more than 10 years. 
Conclusions: This study found an association between dementia and the risk of MDD. Our findings 
suggest the need to identify MDD in patients with dementia.
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PINOCEMBRIN REGULATED GSK-3Β/WNT/Β-CATENIN SIGNALING PATHWAY: A NOVEL 
MECHANISM FOR AΒ-MEDIATED NEURONAL APOPTOSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.G. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: MITOCHONDRIAL DYSFUNCTION, OXIDATIVE DAMAGE 

Kumju Youn1,2, Jeong-Hyun Yoon3, Mira Jun1,2,3 
1Dong-A University, Department Of Food Science And Nutrition, Busan, Korea, Republic of, 2Dong-A 
University, Center For Food & Bio Innovation, Busan, Korea, Republic of, 3The graduate School of Dong-
A University, Department Of Health Sciences, Busan, Korea, Republic of 

Aims: The deposition of amyloid-β (Aβ) peptides has been implicated as a one of pathological hallmark of 
Alzheimer's disease (AD). Increasing evidence indicates that Aβ initiates oxidative stress and a vicious 
cycle of mitochondrial damage, leading to apoptotic neuronal death. Pinocembrin (5,7-dihydroxyflavone), 
a major flavonoid found in honey and propolis, has shown significant neuroprotective property by 
suppressing Aβ cleaving enzyme in our previous study. The present study investigated a novel anti-AD 
effect of pinocembrin on mitochondrial dysfunction and apoptosis against Aβ injury. 
Methods: Neurotoxicity and apoptosis by Aβ were assessed and the underlying mechanism by which 
pinocembrin suppressed cell death, mitochondria dysfunction, caspase cascade and GSK-3β/Wnt/β-
catenin signaling pathway related protein markers were evaluated in Aβ1-42-mediated PC12 cells. 
Results: Pinocembrin significantly reversed Aβ-induced cell death, especially pinocembrin at 50 µM a 
similar neuroprotective effect to that of resveratrol, a well-known positive control. In addition, the 
compound counteracted Aβ-induced mitochondrial dysfunction, which was supported by maintaining 
mitochondrial membrane potential, decreasing BAX protein, and increasing BCL-2 protein within the 
mitochondria as well as upregulating TrxR1 mitochondrial antioxidant enzyme. Mitochondrial dysfunction 
by Aβ triggered the caspase cascade, whereas pinocembrin suppressed expression of caspase-9, -8 and 
-3. Interestingly, pinocembrin exerted neuroprotective effects against Aβ by inhibiting GSK-3β activation, 
which in turn promoted Wnt signaling via nuclear translocation of β-catenin. 
Conclusions: Taken together, the present results demonstrated that pinocembrin prevented the Aβ-
stimulated mitochondrial apoptosis via GSK-3β/Wnt/β-catenin signaling pathway, providing a useful 
approach for potential natural agent for AD prevention.
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NEW SITE-SPECIFIC PHOSPHO-TAU BIOMARKERS FOR ALZHEIMER'S EARLY DETECTION 

POSTER SHIFT 02 (MARCH 8-9): THEME B: TAUPATHIES / B04.E. IMAGING, BIOMARKERS, 
DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Bin Xu1, Shih-Hsiu Wang2, Ling Wu2, Nailya Gilyazova1, John Ervin3 
1BRITE Research Institute of North Carolina Central University, Pharmaceutical Sciences, Durham, 
United States of America, 2Duke University Medical Center, Pathology, Durham, United States of 
America, 3Duke University Medical Center, Neurology, Durham, United States of America 

Aims: Currently reliable biomarkers are lacking for detecting mild cognitive impairment (MCI), an early 
stage of Alzheimer’s disease. 
Methods: We developed a site-specific phospho-tau (p-tau) antibody screening approach that targets 
high-molecular-weight misfolded p-tau aggregates in brain. We screened a comprehensive set of p-tau 
epitopes targeting all major phosphorylation sites with high AD patient frequencies. 
Results: Using postmortem AD dementia, MCI, and normal controls brains, we identified multiple new 
phospho-tau epitopes including p-tau396 and p-tau422 as new epitopes for differential detection of AD 
dementia and MCI. From quantitative ELISA, p-tau396 and p-tau422 were not only able to differentiate 
subjects with AD dementia from controls (AUC=0.983, p<0.0001 for p-tau396; AUC=1.000, p<0.001 for p-
tau422), but was also able to differentiate subjects with MCI from controls with diagnostic performance 
(AUC=0.83, p<0.05 for p-tau396; AUC=0.91, p<0.01 for p-tau422) that are more sensitive/selective than 
comparison biomarkers p-tau181 (AUC=0.72, p<0.05), p-tau217 (AUC=0.75, p<0.01) and p-tau231 
(AUC=0.58, p=0.26) in our study. We further validated our findigns with immunohistochemical staining of 
postmortem brain tissues with p-tau396 and p-tau422 antibodies. Both epitopes showed increased 
neurofibrillary tangle pathology in the hippocampus and temporal cortex of subjects with MCI. Image 
analysis using machine-learning algorithms reliably detected more severe tau burden in MCI brains 
versus cognitively normal controls, even among subjects with the same Braak stages. 
Conclusions: Brain p-tau396 and p-tau422 levels strongly correlate with cognitive status in early AD. Our 
findings provide potential targets for MCI neuropathological staging and for developing novel fluid-based 
biomarker tests for early AD diagnosis.
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A NOVEL ALGORITHM TO PRODUCE POPULATION-BASED INPUT FUNCTION FOR ARTERIAL 
INPUT FUNCTION 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.C. IMAGING, 
BIOMARKERS, DIAGNOSTICS: PET 

Daren Ma1, Sneha Pandya2, Ashish Raj1, Ajay Gupta2 
1University of California San Francisco, Radiology And Biomedical Imaging, San Francisco, United States 
of America, 2Cornell University, Weill-cornell Medical College, New York, United States of America 

Aims: The accuracy of Population-based Input Functions (PBIF) depends on scaling with at least a small 
number of arterial or late venous blood samples, which defeats its primary non-invasive purpose. We 
propose to produce the PBIF estimate using machine learning algorithms on limited current data without 
requiring new blood samples. 
Methods: First, we collected the Time Activity Curves (TACs) from 22 subjects, and performed linear 
interpolation and peak alignments. Next, we divided the processed TACs by their corresponding AUCs for 
each subject and calculated the average to obtain the PBIF curve. Subsequently, we used demographic 
data as input for our Gradient Boosting model to generate AUC predictions. Afterwards, we multiplied the 
PBIF curve by the subject-wise predicted AUCs to form the predicted AIF curves. After obtaining the 
pAIF, Kinetic modelling was done to extract total VT , derived from both empirical AIF and pAIF for 86 
brain regions in D-K Atlas through the graphical Logan method. Lastly, we implemented a slope-
prediction ML algorithm to improve the fit between Logan VT from AIF and pAIF. 
Results: We demonstrate excellent match with arterial blood derived VT results, comparing favorably to 
prior naive PBIF techniques. Our PBIF approach doesn’t rely on a priori distinguish between healthy and 
disease subjects. Indeed, it’s equally effective on control and Parkinson's patients, and in genetically 
medium- versus high-affinity binders. Results are shown in Fig 1 and 
2. 

 



 

 
Conclusions: This study shows that [11C] DPA-713 radioligand can be quantified without any arterial 
blood or venous blood samples, from PBIF based on previously acquired dataset on patients with A-lines, 
in clinical applications or scientific exploratory analyses where the primary attention is on spatial gradients 
or heterogeneity of microglial PET signal.
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ZN-DEPENDENT AMYLOIDOSIS AND ITS REVERSAL 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.A. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: ABETA AGGREGATION, PROTEIN MISFOLDING 

Vladimir Mitkevich 
Engelhardt Institute of Molecular Biology, Laboratory Of Protein Conformational Polymorphism In Health 
And Disease, Moscow, Russian Federation 

Aims: The pathogenesis of Alzheimer's disease (AD) is associated with the formation of cerebral amyloid 
plaques, the main components of which are the modified beta-amyloid (Abeta) molecules as well as the 
metal ions. Aβ isomerized at Asp7 residue (isoD7-Abeta) is the most abundant isoform in amyloid 
plaques. We hypothesized that the pathogenic effect of isoD7-Abeta is due to the formation of zinc-
dependent oligomers, and that this interaction can be disrupted by the rationally designed short peptides. 
Methods: We utilized Surface Plasmon Resonance, Isothermal Titration Calorimetry, Dynamic Light 
Scattering and Molecular Dynamic simulation to demonstrate Zn2+-dependent oligomerization of isoD7-
Abeta and the formation of a stable isoD7-Abeta:Zn2+:short peptide complex incapable of forming the 
oligomers. To demonstrate the physiological importance of zinc-dependent isoD7-Abeta oligomerization 
and the ability of short peptides to interfere with this process at the organismal level, we employed 
transgenic nematodes overexpressing human Abeta. 
Results: We show that the presence of isoD7-Aβ in the medium triggers extensive amyloidosis that 
occurs in a Zn2+-dependent manner, enhances paralysis, and shortens the animals’ lifespan. Exogenous 
short peptides completely reverses these pathological effects of isoD7-Abeta. 
Conclusions: We conclude that the synergistic action of isoD7-Abeta and Zn2+ promotes Abeta 
aggregation and that the selected small molecules capable of interrupting this process can potentially 
serve as anti-amyloid therapeutics. Supported by the Russian Science Foundation, grant #19-74-30007
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BIODEGRADABLE NANOPARTICULATE FORMULATIONS OF LEUPROLIDE ACETATE TO 
COMBAT ALZHEIMER'S DISEASE THROUGH INTRANASAL DELIVERY 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.Q. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Tosha Pandya1, Abhay Dharamsi2 
1INDRASHIL UNIVERSITY, School Of Pharmacy, RAJPUR,Mehsana highway, India, 2PARUL 
INSTITUTE OF PHARMACY, Pharmaceutics, VADODARA, India 

Aims: This research work aimed to develop a nanoparticulate delivery system that can deliver LA directly 
to the brain through the intranasal route. Nanoparticles made of PLGA and Chitosan efficiently entrap 
peptide drugs and can deliver drugs directly to the brain by passing through the olfactory lobe. 
Methods: PLGA nanoparticles were developed using nanoprecipitation and Chitosan nanoparticles 
encapsulating leuprolide acetate were prepared using the ionic gelation method. Optimization was done 
using response surface methodology.The optimized nanoparticles were evaluated by DSC study, TEM 
analysis, in vitro drug release study, ex vivo diffusion study, histopathology study, and accelerated 
stability study. They were also evaluated for in vivo kinetic and dynamic study to see the anti-Alzheimer 
potential of nanoparticles. 
Results: The optimized PLGA nanoparticles had particle size of 182.6 ± 1.5 nm, PDI (0.3), %EE (77.3 ± 
0.6), and Zeta Potential (-5.6 mv ± 0.2), whereas the optimized chitosan nanoparticles of leuprolide 
acetate exhibited particle size of 254.3 ± 10.74 nm, %EE of 85.59 ± 0.76 %, and zeta potential of +18.00 
± 0.23 mv. The in vitro drug release from optimized nanoparticles indicated sustained release. The Ex 
vivo diffusion study indicated an apparent permeability coefficient for the drug-containing nanoparticles 
higher than for plain drug solution. Sheep nasal toxicity and accelerated stability study proved the 
intranasal safety and stability of the developed formulation. The in vivo drug uptake study indicated a 
greater brain drug concentration from Chitosan nanoparticles than from PLGA NPs and plain drug 
solution. The anti-Alzheimer potential was also evident from the Y maze study and histopathology of 
Alzheimer-induced rat brain treated with drug-loaded nanoparticles. 
Conclusions: Thus, the biodegradable nanoparticulate formulations of leuprolide acetate was found to 
have great potential for Alzheimer’s disease management.
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MOLECULAR DYNAMICS ACTIVATION OF GAMMA-SECRETASE FOR PROCESSIVE CLEAVAGE 
OF AMYLOID PRECURSOR PROTEIN AND NOTCH SUBSTRATES 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.C. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: SECRETASES, PROTEASES 

Hung Do1, Sujan Devkota2, Shweta Malvankar2, Michael Wolfe2, Yinglong Miao3 
1University of Kansas, Department Of Molecular Biosciences, Lawrence, United States of 
America, 2University of Kansas, Department Of Medicinal Chemistry, Lawrence, United States of 
America, 3University of North Carolina - Chapel Hill, Computational Medicine Program And Department 
Of Pharmacology, Chapel Hill, United States of America 

Aims: γ-Secretase, the “proteasome of the membrane”, cleaves within the membrane of 150+ peptide 
substrates including amyloid precursor protein (APP) and Notch. γ-Secretase carries out endoproteolytic 
(ε) cleavage and then tripeptide trimming of the substrates. Presenilin-1 (PS1) is the catalytic subunit of γ-
secretase and its mutations cause early-onset familial Alzheimer’s disease (FAD). Here, we aim to 
determine molecular mechanisms of γ-secretase activation for processive cleavage of APP and Notch, as 
well as the effects of FAD mutations. 
Methods: We combine all-atom simulations using a novel Gaussian accelerated Molecular Dynamics 
(GaMD) method and biochemical experiments (including mass spectrometry and western blotting) to 
investigate processive proteolysis of APP and Notch by γ-secretase, in the presence and absence of FAD 
mutations. 
Results: We have previously reported that aromatic residues such as Phe are not tolerated in the P2’ 
position for γ-secretase cleavage of APP substrate. We now show that this sequence specificity rule 
applies to Notch1 substrate as well and is therefore likely a general rule for all substrates. GaMD 
simulations have captured the slow dynamic conformational transitions of γ-secretase and proper 
cleavages of both the wildtype and mutant Notch1 substrate. In addition, our highly complementary 
simulations and experiments have revealed that FAD mutations reduced fluctuations the enzyme-
substrate complex during the ε cleavage and tripeptide trimming of APP. 
Conclusions: We have built the first dynamic models for cleavage of Notch1 and uncovered the effects 
of FAD mutations in processive proteolysis of APP by γ-secretase through novel GaMD simulations, 
which were highly consistent with complementary experimental findings. They have provided important 
mechanistic insights into the effects of mutations in substrate processing of APP and Notch by γ-
secretase.
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OLFACTORY STEM CELLS AS A NEW MODEL FOR INVESTIGATING POTENTIAL BIOMARKERS 
FOR ALZHEIMER'S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A06.E. CELL, MOLECULAR 
AND SYSTEMS BIOLOGY: METABOLOMICS, TRANSCRIPTOMICS, LIPIDOMICS, PROTEOMICS 

Laura Rantanen1, Maina Bitar1, Riikka Lampinen2, Alexandre Cristino3, Harley Robinson1, Katja 
Kanninen2, Anthony White1 
1QIMR Berghofer Medical Research Institute, Mental Health And Neuroscience, Herston, 
Australia, 2University of Eastern Finland, A. I. Virtanen Institute For Molecular Sciences, Kuopio, 
Finland, 3Griffith University, Griffith Institute For Drug Discovery, Nathan, Australia 

Aims: Alzheimer’s disease (AD) is a neurodegenerative disorder with an increasing incidence worldwide. 
There are currently no treatments to cure or effectively slow the progression of AD. To address this, 
patient-derived cell models of AD that co-relate with early clinical features observed in AD could be 
valuable to gain a better understanding of the disease and develop new treatments. Impaired olfaction is 
one of the earliest symptoms and a significant predictor of conversion to AD from mild cognitive 
impairment (MCI), a prodromal AD condition. Found deep within the naris, olfactory stem cells provide a 
window into the brain. Their inherent ability to form neuroglia makes these cells potentially an ideal model 
system to examine the early pathophysiological changes that take place in AD. 
Methods: Human olfactory neurosphere-derived (ONS) cell lines were generated using olfactory mucosal 
biopsies from age-, gender- and ApoE genotype-matched cognitively healthy individuals (HC), patients 
with AD, and individuals with MCI (n=6 for each group). Omics analyses were performed to identify global 
gene and protein changes and associated pathways between HC, MCI and AD ONS cells, and to 
discover potential disease biomarkers. 
Results: Transcriptomic results revealed several differentially expressed genes associated with cognitive 
changes, AKAP6 being the most significantly altered. Proteomics analysis highlighted especially 
differentially expressed proteins, such as NDUFS4 and ENO1, and disease pathways associated with 
altered cell metabolism and mitochondrial function in AD ONS cells compared to MCI and HC. 
Conclusions: This study demonstrated the potential of patient-derived ONS cells to provide a cell-based 
model for AD biomarker discovery. It revealed potential novel genes, proteins, and disease pathways that 
may have a role in AD, especially MCI to AD transition, and should be further examined.
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SEXAGE: WHAT IS THE IMPACT OF STEREOTYPES REGARDING SEXUALITY OLDER PEOPLE 
ON SEXUAL HEALTH? 

POSTER SHIFT 02 (MARCH 8-9): THEME K: PATIENT CARE AND SUPPORT / K01.E. DEMENTIA 
AND COGNITIVE DYFUNCTION: QUALITY OF LIFE 

Cassandra Quin, Anne-Julie Vaillant-Ciszewicz, Laura Lantermino, Olivier Guérin 
CHU DE NICE, Geriatrics, NICE, France 

Aims: Scientific literature highlights the importance of sexuality for older people but also reveals the 
numerous barriers linked to its expression. In addition, the sexuality of older people faces several 
preconceived ideas that would have an impact on quality of life and sexual health. The consequences of 
these stereotypes on the sexual and psychological functioning of older people remain little studied to 
date. It should be noted that no study specifically explores the impact of sexual stereotypes on the 
sexuality of older people by considering place of life as a variable. Main objectives: Measure the impact 
of stereotypes towards sexuality on the sexual health of elderly people in nursing homes and at 
home. Secondary objective: Identify the specific needs of older people regarding sexuality in nursing 
homes and at home. 
Methods: The exploratory study concerns people aged over 65 residing in nursing homes and at home. 
The data collect will begin in October 2023 after obtaining approval from a research ethics committee. A 
survey questionnaire developed by a psychologist trained in sexology and validated by a committee of 
experts will be distributed online via the Microsoft Forms platform. 
Results: The study's hypotheses assume that the sexual needs of older people differ depending on 
where they live. In addition, it is expected to observe a greater impact of stereotypes on sexual health in 
nursing homes than at home. 
Conclusions: It seems essential to integrate the sexological dimension into the care pathway and the life 
plan of institutionalized and at-home elderly people. The benefits of a satisfying sex life on quality of life 
are documented in the scientific literature. Thus, improving support for older people in terms of sexual 
health would improve their overall health.
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LEVERAGING CELL-TYPE-SPECIFIC PATHOGENIC TAU REACTIVITY PATHWAYS TO UNCOVER 
AMYLOID TOXICITY MODIFIERS 

POSTER SHIFT 02 (MARCH 8-9): THEME B: TAUPATHIES / B01.A. DISEASE MECHANISMS, 
PATHOPHYSIOLOGY: TAU AGGREGATION, PHOPHORYLATION, ACETYLATION & 
MODIFICATIONS 

Roman Praschberger, Jeevanjot Singh, Patrik Verstreken 
VIB-KU Leuven, Vib-ku Leuven Center For Brain And Disease Research, Leuven, Belgium 

Aims: Tauopathies are characterized by certain neuronal subtypes being more affected than others, 
giving rise to the disease-defining symptoms. Since tau is expressed brain-wide without an obvious 
correlation with neuronal vulnerability, we hypothesized that different neurons are differentially 
susceptible to pathogenic tau toxicity and therefore contributing to the observed selective neuronal 
vulnerability. We have experimentally confirmed this with brain-wide single-cell RNA-seq across >200 
unique neuron types of Drosophila models of tauopathy. Here, we investigate whether and how different 
neurons react differentially to pathogenic tau and assess if these pathways contribute to neuronal 
vulnerability/resilience to tau. 
Methods: We compare differentially expressed genes and pathways in different neuronal subtypes 
in Drosophila models of tauopathy and relate these changes to Alzheimer’s disease brains. We also 
perform scRNA-seq on non-aggregating tau flies harboring a PHF6 deletion in order to extract pathways 
specific to aggregation toxicity. Finally, we integrate these data and perform an unbiased experimental 
modifier screen based on the top differentially expressed genes. 
Results: While we detect shared deregulations across cell-types – mainly in ribosomal and mitochondrial 
pathways - we also detect abundant transcriptional changes that are specific to certain neuron types. This 
underlines the values of single-cell studies to understand tau-induced reactivity pathways, which is further 
underlined by the observation that at the bulk analysis level we detect several-fold fewer transcriptional 
changes, potentially due to a dilution effect via unaffected cell-types. This suggests that different neurons 
react differently to pathogenic tau. Several of the deregulated genes were also potent tau toxicity 
modifier, indicating causality. 
Conclusions: Single-cell RNA-seq derived pathways of tau reactivity might be useful to understand 
toxicity pathways.
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EVALUATION OF THE ANTIPARKINSONIAN EFFECT OF FRATERNINE-10 IN MICE AND RATS IN 
MODEL OF PARINSON’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C02.M. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Márcia Renata Mortari, Andréia Mayer, Henrique Amaral, Danilo De Oliveira, Gabriel Campos, Solange 
Rego, Adolfo Carlos De Souza, Raffael De Castro, Anamélia Bocca 
University of Brasilia, Institute of Biological Sciences, Department Of Physiological Sciences, Laboratory 
Of Neuropharmacology, Asa Norte, Brasília, Brazil 

Aims: This study aimed to synthesize the peptide Fraternine-10 based on the natural fraternine, which 
had demonstrated neuroprotective properties against dopaminergic lesions induced by 6-OHDA. 
However, the original peptide was quickly degraded in the bloodstream, so improving its properties was 
crucial. Fraternine-10 was designed to reduce the levels of inflammatory mediators TNF-α, IL-6, and IL-
1ß in the cortex, enhance motor coordination, and decrease the loss of dopaminergic neurons through a 
neuroprotective effect. 
Methods: The 6-OHDA-induced Parkinson's disease model was used to assess therapeutic efficacy in 
vivo, with Fraternine-10 administered intracerebroventricularly at three doses (10, 5 and 1 μg/animal). 
Motor coordination was evaluated using the Rotarod test. An apomorphine-induced test was conducted to 
assess the degree of lesion. Immunohistochemistry was employed to evaluate neuronal depletion in the 
Substantia Nigra, with TH-reactive cells counted on both lesioned and non-lesioned sides. Cytokine levels 
were measured using a capture enzyme-linked immunosorbent assay. The peptide's interaction with 
glutamatergic neurotransmission was tested using binding techniques with rat cerebral cortex. 
Results: Fraternine-10 had a theoretical molecular mass of 1,456.71 Da and a theoretical isoelectric 
point of 9.70. Doses of 5 and 10 μg/animal on day 2 showed a difference compared to the Control group. 
In the six-hour Rotarod test, the group treated exhibited significant differences in time but not between 
treatments. Treated animals spent less time on the Rotarod than the SHAM group at all three doses, 
indicating neuromuscular toxicity. Fraternine-10 did not show a significant difference in cytokine levels or 
in glutamate binding. 
Conclusions: Fraternine-10 improved motor coordination in 6-OHDA-lesioned animals. However, it did 
not reduce inflammatory mediators and exhibited toxic effects. While promising, toxicity and effectiveness 
remain challenges to be addressed. This work was supported by FAPDF, CNPq e CAPES.
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A GLIMMER OF SUSTAINED HOPE: RETROSPECTIVE CLINICAL OBSERVATIONS ON 
TRANSCRANIAL PULSE STIMULATION IN ALZHEIMER'S CARE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.Q. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: OTHER 

Catherine Widmann, Barbara Kofler, Sarah Bernsen, Monika Sommer, Luisa Kaluza, Sergio Castro-
Gomez, Ullrich Wüllner 
University of Bonn Medical Center, Neurodegenerative Diseases And Geriatric Psychiatry, Bonn, 
Germany 

Aims: 

To address the growing need for alternative treatments for Alzheimer's Disease (AD), this retrospective analysis focuses on Transcranial Pulse Stimulation (TPS), an emerging noninvasive brain stimulation technique. The primary objective is to 
assess the preliminary efficacy of TPS in enhancing cognitive outcomes across multiple domains in a cohort of 28 patients diagnosed with mild to moderate Alzheimer's Disease. 

 

 
Methods: 

Altogether 28 patients (17 females, 11 males; average age 73.6 ± 8.6 years) underwent a standardized TPS protocol comprising six sessions over two weeks and again after six months. Cognitive assessments—covering general cognitive 
status (MMSE), language, and executive function—were conducted pre- and post-TPS and at two-week and 6-month follow-up intervals. Nonparametric paired sample t-tests were employed to analyze the data, adjusting for age, sex, and 
education. 

 

 

Results: Findings indicated short-term stability in all tested cognitive domains (e.g., 

verbal memory, language, executive function). In a limited 6-month follow-up (n=5), 

significant improvements were noted in general cognition, verbal learning, and 

semantic fluency, albeit limited by the small sample size. Over 80% of patients, either 

remained stable or showed cognitive improvement two weeks post-TPS, a trend 

sustained at 6-month follow-



 

ups. 



 

 
Conclusions: This retrospective analysis supports TPS as a tolerable, potentially 

efficacious non-pharmacological intervention for AD. Stable cognitive performance 

was noted in a two-week follow-up. Preliminary data suggest TPS may have clinical 



 
utility in AD management and warrant further longitudinal studies. Earlier work, such 

as Beisteiner et al. (2020), queried TPS's ability to alter cognitive trajectory in AD. 

The TPS mechanism may involve central nervous system stimulation or unexplored 

lymphatic effects. Given challenges in anti-amyloid antibody trials, our findings at 

two-week and 6-month follow-ups highlight the need for expanded TPS studies.
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CONVERGENCE OF POST-TRANSLATIONAL MODIFICATIONS OF TAU AND _-SYN MAY 
INFLUENCE THE TOPOGRAPHICAL DISTRIBUTION OF PATHOLOGICAL PROTEIN AGGREGATES 
IN DLB. 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C01.P. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: OTHER 

Lauren Walker1, Ahmad Khundakar2, Kirsty Mcaleese1, Johannes Attems1 
1Newcastle University, Translational And Clinical Reserch Institute, Newcastle upon Tyne, United 
Kingdom, 2Teeside University, National Horizons Centre, Darlington, United Kingdom 

Aims: Dementia with Lewy bodies (DLB) is neuropathologically defined by inclusions of α-synuclein (α-
syn). However, concomitant Alzheimer’s disease (AD) pathologies, hyperphosphorylated tau (HP-T) and 
β amyloid, are observed frequently at post-mortem examination, with 50-70% of DLB cases found to have 
medium to high- level of AD neuropathologic change. Mixed pathologies are associated with an 
accelerated cognitive decline, which can make diagnosis challenging. An increased burden of all three 
pathologies in end- stage dementia suggests a potential synergistic interaction between these proteins 
and is supported by studies that demonstrate α-syn and HP-T are co-localised. Proteins can undergo 
numerous alterations, which can affect their structure and enhance toxicity, however little is known 
regarding which post-translational modifications (PTMs) of α-syn and tau are co-localised, and are 
associated with specific clinical symptoms. 
Methods: Tissue microarray (TMA) slides that incorporate 15 anatomically distinct brain regions from 
DLB cases with high and low AD neuropathology were double immunolabelled with PTMs of α-syn and 
tau (i.e α-syn phosphorylated at serine 129 (α-syn pS129), MC1, CP13, Alz 50 and PHF-1) and 
topographical distribution of pathological protein aggregates investigated. 
Results: Co-localisations between α-syn pS129 and all tau markers were observed in multiple brain 
region in particular the amygdala and topographical distributions differed between DLB cases with low 
and high levels of concomitant AD related neuropathology. 
Conclusions: The interaction between α-syn and tau has to be further elucidated and clincal trials should 
explore the feasibility of combination therapies targeting both α-syn and tau pathologies.
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HERPES SIMPLEX VIRUS-1 INFECTION INDUCES COMPLEMENT PROTEINS UPREGULATION IN 
BRAIN CELLS: POSSIBLE ROLE IN SYNAPTIC DAMAGE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Mariya Timotey Miteva1, Virginia Protto1,2, Maria Elena Marcocci1, Roberto Piacentini3, Domenica 
Donatella Li Puma3, Anna Teresa Palamara1,2, Giovanna De Chiara4 
1Sapienza University of Rome, Department Of Infectious Diseases And Public Health, Rome, 
Italy, 2Istituto Superiore di Sanità, Department Of Infectious Diseases, Rome, Italy, 3Università Cattolica 
del Sacro Cuore, Department Of Neuroscience, Rome, Italy, 4National Research Council (CNR), Institute 
Of Translational Pharmacology, Rome, Italy 

Aims: Several pieces of evidence suggest that recurrent herpes simplex virus-1 (HSV-1) infection 
reaching the brain is one of the risk factors for Alzheimer's disease (AD). Numerous studies suggest that 
abnormal upregulation of the complement cascade, a key component of the innate immune system, is 
involved in the pathogenesis of AD, also concurring to synaptic elimination in the brain (Hong et al, 2016). 
This study aims to investigate if HSV-1 infection triggers complement protein activation in brain cells and 
to evaluate if this event leads to synaptic loss, a process recently demonstrated for other viral brain 
infections, but still unexplored for HSV-1. 
Methods: We mock- and HSV-1 infected primary neuron-glia co-cultures isolated from rat brain embryos 
and analyzed cells 24h post-infection. Cells were assayed by Western Blot and RT-PCR for the 
expression of complement components C1q, C3, and C4 and synaptic markers PSD-95 and 
synaptophysin, postsynaptic and presynaptic markers, respectively. Immunofluorescence analyses (IF) 
were also carried out to detect specifically C3 and C1q expression. A Neutralisation Assay was performed 
infecting cells in the presence or absence of an anti-C3 antibody, or with Compstatin, an inhibitor of C3 
convertase. 
Results: HSV-1 infection in cultured rat brain cells induces a significant increase of C1q, C3, and C4 at 
both mRNA and protein levels. ELISA Assay shows a significant C3 increase in supernatants of HSV-1 
infected cells. The C3 and C1q increase after HSV-1 infection was also confirmed by IF. Finally, 
neutralization of C3, in both strategies, leads to partial rescue of the HSV-1-induced decrease of PSD-95 
and synaptophysin. 
Conclusions: Overall, these results suggest a possible complement-dependent synaptic damage 
triggered by HSV-1 brain infection, thus strengthening the causal link between HSV-1 and 
neurodegeneration.
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LECANEMAB SUPPORTS PHENOTYPIC CHANGE OF GLIAL CELLS : EVIDENCES IN A VITRO 
MODEL OF ALZHEIMER’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A02.B. THERAPEUTIC 
TARGETS, MECHANISMS FOR TREATMENT: IMMUNOTHERAPY 

Laura Rouviere, Sarah Lieger, Alexandre Henriques, Esther Steidl, Philippe Poindron, Noëlle Callizot 
Neuro-sys SAS, Neuropharmacology Dpt, Gardanne, France 

Aims: Alzheimer's disease (AD) is characterized by the extracellular accumulation of senile plaques 
composed of beta-amyloid (Aβ) and the intracellular deposition of neurofibrillary tangles composed of 
hyperphosphorylated tau (Tp). Aβ induces a chronic neuroinflammation that contributes to the neurite 
network disorganization and finally neuronal death. Lecanemab, a humanized monoclonal antibody (Ab) 
that recognizes protofibrils/oligomers and prevents Aβ deposition, is the first US approved Ab for AD. Its 
mode of action especially on inflammatory cells is still vague. In this study, we investigated Lecanemab’s 
effect on microglial cells and astrocytes phenotype after Aβ stress. 
Methods: Here primary rat cortical neurons, co-cultured with microglia and astroglial cells were used. 
After 11 days of culture, cells were injured with Aβ for 24 to 72h. Lecanemab was applied one hour before 
Aβ injury. After fixation, immunocytochemistry was performed in order to analyze different microglial and 
astroglial markers. For both cell types, pro and anti-inflammatory markers were assessed. 
Results: Application of Aβ induced a proliferation of astrocytes and microglial cells. In addition, a 
significant increase in M1 microglia was observed associated with increase of TREM2/OX-41, 72h after 
Aβ application and microglial phagocytosis phenotype. A strong reduction of CD206 (M2 markers) was 
also detected. For astrocytes, a moderate astrogliosis was observed. Interestingly, Lecanemab treatment 
was able to increase number of S100A (+) cells (A2 population), associated with a moderate increase of 
GFAP area. This highlights that Lecanemab can induce a change in the astrocyte phenotype. 
Conclusions: Altogether, these results showed that microglia and astrocytes phenotypes and functions 
were modified in disease context, and Lecanemab was able to modulate the Aβ neuroinflammatory 
response. These results tried to decipher the complex and unclear mode of action of Lecanemab.
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CAN BIOMARKERS IN EXTRACELLULAR VESICLES FROM BODILY FLUIDS ACCURATELY 
DIAGNOSE PARKINSON'S DISEASE OR RELATED DISORDERS? A SYSTEMATIC REVIEW AND 
DIAGNOSTIC META-ANALYSIS 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.F. IMAGING, 
BIOMARKERS, DIAGNOSTICS: CSF, BLOOD, BODY FLUID BIOMARKERS 

Hash Brown Taha1, Aleksander Bogonwieski2 
1University of Southern California, Leonard Davis School Of Gerontology, Los Angeles, United States of 
America, 2University of California Los Angeles, Medical And Molecular Pharmacology, Los Angeles, 
United States of America 

Aims: Parkinsonian disorders, including Parkinson's disease (PD), multiple system atrophy (MSA), 
dementia with Lewy body (DLB), corticobasal syndrome (CBS) and progressive supranuclear palsy (PSP) 
are often misdiagnosed due to overlapping symptoms and the absence of precise biomarkers. 
Furthermore, there are no current methods to ascertain the progression and conversion of prodromal 
conditions such as REM behavior disorder (RBD). Extracellular vesicles (EVs), containing a mixture of 
biomolecules, have emerged as potential sources for parkinsonian diagnostics. However, inconsistencies 
in previous studies have left their diagnostic potential unclear. We conducted a meta-analysis, following 
PRISMA guidelines, to assess the diagnostic accuracy of general EVs isolated from various bodily fluids, 
including cerebrospinal fluid (CSF), plasma, serum, urine or saliva, in differentiating patients with 
parkinsonian disorders from healthy controls (HCs). 
Methods: The meta-analysis included 21 studies encompassing 1,285 patients with PD, 24 with MSA, 
105 with DLB, 99 with PSP, 101 with RBD, and 783 HCs. Analyses were conducted only for patients with 
PD vs. HCs using bivariate and hierarchial receiver operating characteristics (HSROC) models, given the 
limited number for other comparisons. 
Results: The meta-analysis revealed moderate diagnostic accuracy in distinguishing PD from HCs, with 
substantial heterogeneity and publication bias. The trim-and-fill method revealed at least two missing 
studies with null or low diagnostic accuracy. CSF-EVs showed better overall diagnostic accuracy, while 
plasma-EVs had the lowest performance. General EVs demonstrated higher diagnostic accuracy and less 
publication bias compared to CNS-originating EVs (estimated 2 out of 21 vs. 5 out of 16 missng studies, 
respectively), which are more time-consuming, labor- and cost-intensive to isolate. 
Conclusions: While holding promise, utilizing biomarkers in general EVs for PD diagnosis remains 
unfeasible due to existing challenges. Though the diagnostic accuracy of biomarkers in EVs was superior 
than CNS-originating EVs, both methodologies suffered from substantial heterogeneity and publication 
bias.The focus should shift toward harmonizing the field through standardization, collaboration, and 
rigorous validation.



 
Shift 2 - NO BOARD 

UNCOVERING GENOMIC ASSOCIATIONS WITH DATA-DRIVEN PAIN TRAJECTORIES IN 
PERSONS WITH PARKINSON’S DISEASE 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C05.C. GENETICS, 
EPIDEMIOLOGY: GWAS, GENETIC ASSOCIATIONS, SUSCEPTIBILITY & PROTECTIVE GENES 

Shiying Liu1, Douglas Gunzler1,2, Steven Gunzler3, Dana Crawford1,4, Farren Briggs5 
1Case Western Reserve University, Population And Quantitative Health Sciences, Cleveland, United 
States of America, 2Case Western Reserve University School of Medicine, Center For Health Care 
Research And Policy, Cleveland, United States of America, 3University Hospitals Cleveland Medical 
Center and Case Western Reserve University School of Medicine, Neurological Institute, Cleveland, 
United States of America, 4Case Western Reserve University, Cleveland Institute For Computational 
Biology, Cleveland, United States of America, 5University of Miami Miller School of Medicine, Department 
Of Public Health Sciences, Miami, United States of America 

Aims: As a prevalent and complex non-motor symptom, pain is experienced by a majority of people with 
Parkinson’s disease (PWP). Our understanding of its genetic underpinnings remains limited, challenging 
advancements in this area. This study aims to identify the genetic determinants associated with 
longitudinal pain trajectories in PWP in the early stages of their disease. 
Methods: We utilized five clusters previously identified from longitudinal pain trajectories of patient-
reported pain with a data-driven approach. Two genome-wide association studies (GWAS) were 
conducted on 4,159 PWP with European genetic ancestry. The extreme GWAS targeted PWP exhibiting 
a severe pain trajectory, while the multinomial GWAS encompassed all four trajectories with increasing 
pain. Both studies drew comparisons with PWP without significant pain over time. We also employed 
gene-based and pathway-enrichment analytical techniques for holistic insight. 
Results: While no variant reached genome-wide significance, suggestive associations warrant further 
attention in both GWAS. The top hit in the extreme GWAS is rs117108018 (OR=9; p=2.5x10-7), a brain 
tissue eQTL, along with other genic SNP associations, such as MAPK8-rs72794357 (OR=4.6; p=1x10-6) 
and VLDLR-rs4741753 (OR=2.2; p=1.5x10-6), implicating the role in brain development and opioid 
dependence. For multinomial GWAS, we identified the most significant genetic variant as rs61881484 
(p=2x10-7) that intersects with a transcription factor peak that targets CREB1, a critical element in 
synaptic plasticity within sensory neurons and is involved in the modulation of neuropathic pain. We also 
observed genes associated with neurotransmitter regulation and opioid dependence enriched in our 
findings. 
Conclusions: Our findings are consistent with known neuropathic mechanisms and suggest the role of 
neuropathic pain in contributing to pain severity. Additionally, we observed potential associations for 
opioid-related pathways in PWP, highlighting potential therapeutic avenues for future investigations.
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EEG FRONTAL THETA/BETA RATIO IS ASSOCIATED WITH IMPULSIVITY IN PARKINSON’S 
DISEASE WITH IMPULSE CONTROL DISODERS. 

POSTER SHIFT 02 (MARCH 8-9): THEME C: Α-SYNUCLEINOPATHIES / C04.G. IMAGING, 
BIOMARKERS, DIAGNOSTICS: EEG, BRAIN MAPPING, MEG 

Juan Francisco Martín-Rodriguez1, Elena Iglesias Camacho2, Francisco Gómez-Campos2, Pablo Franco-
Rosado1, Silvia Jesús1, Daniel Macías-García1, Laura Múñoz-Delgado1, Astrid Adarmes-Gómez1, Fátima 
Carrillo1, Pablo Mir1 
1Instituto de Biomedicina de Sevilla, Hospital Universitario Virgen del Rocío/CSIC/Universidad de Sevilla, 
Seville, Spain, Unidad De Trastornos Del Movimiento, Servicio De Neurología Y Neurofisiología Clínica, 
Seville, Spain, 2Instituto de Biomedicina de Sevilla, Hospital Universitario Virgen del 
Rocío/CSIC/Universidad de Sevilla, Seville, Spain, Unidad De Trastornos Del Movimiento, Servicio De 
Neurología Y Neurofisiología Clínica, Seville, Spain 

Aims: Parkinson's disease (PD) patients treated with dopaminergic agonists (DAs) often develop impulse 
control disorders (ICDs). This study investigated the role of oscillatory brain activity in PD patients with 
and without ICDs. 
Methods: Thirty-six participants were divided into three groups: healthy controls (HCs), PD patients with 
ICDs (PD+ICDs), and PD patients without ICDs (PD-ICDs). Resting state EEG was recorded from all 
participants, and PD patients underwent two recording sessions, one during regular DA treatment (ON) 
and another after an overnight washout of DA replacement therapy (OFF) 
Results: PD+ICDs patients in the OFF condition showed increased theta (θ) power in the central region 
compared to HCs. These patients also showed decreased central θ activity and θ/β ratio, as well as 
increased central-parietal beta (β) activity in the ON condition. Trait impulsivity correlated with frontal θ/β 
ratio in the ON condition in PD+ICDs patients, and with frontal and parietal θ/β in the OFF condition in 
PD-ICDs patients. Differences in central θ were detected between PD+ICDs in the OFF condition and 
HCs in frontal regions, and between PD+ICDs in the ON and OFF conditions. Additionally, parietal 
sources of β oscillations showed a treatment effect in the PD+ICD group, with increased β activity in the 
ON condition. 
Conclusions: These findings suggest that PD+ICDs patients have a distinctive neurophysiological profile 
characterized by altered θ and β oscillations. This profile is sensitive to dopaminergic treatment and 
shares similarities with other disorders characterized by high trait impulsivity.
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IN SITU TRANSCRIPTOMIC AND PROTEOMIC PROFILING OF THE SAME CELLS IN WNV 
INFECTED MOUSE BRAIN SECTIONS WITH SPATIAL MOLECULAR IMAGING 

POSTER SHIFT 02 (MARCH 8-9): THEME E : VASCULAR DISEASES / E01. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY 

Katrina Van Raay1, Alyssa Rosenbloom1, Brian Birditt1, Ashley Heck1, Kimberly Young1, Tien Phan-
Everson1, Zachary Lewis1, Giang Ong1, Shilah Bonnett1, Tushar Rane1, Megan Vandenberg1, Mithra 
Korukonda1, Aster Wardhani1, Patrick Danaher1, Carl Brown1, Rustem Khafizov1, David Ruff1, Margaret 
Hoang1, Gary Geiss1, Caleb Stokes2, Joseph Beechem1 
1NanoString(R) Technologies, Inc, R&d, Seattle, United States of America, 2University of Washington, 
Immunology, Seattle, United States of America 

Aims: We develop a proteogenomic workflow on the CosMxTM Spatial Molecular Imager (SMI), a single-
cell spatial biology platform that leverages cyclic in situ hybridization chemistry to enable high-plex 
detection of proteins and RNAs at subcellular resolution. To validate the proteogenomic workflow, we 
profiled uninfected and infected mouse brain with West Nile Virus (WNV) encephalitis. 
Methods: We measure 68 proteins (CosMx Mouse Neural Cell Typing and Alzheimer’s Pathology Panel) 
and 1,000 RNA targets (CosMx Mouse Neuroscience Panel) on the same 5 µm thick FFPE section of 
mouse brain. 
Results: As expected from WNV encephalitis, we observed persistent neuroinflammation that includes 
the recruitment and activation of CD8+ T cells and microglia. We captured the major cell types that 
comprise inflammatory nodules in post-WNV mouse brain (neurons, microglia, and astrocytes) and 
identified the signaling pathways that underlie persistent microglial-driven neuroinflammation after WNV 
encephalitis, and illuminates key aspects of neurodegeneration, neurodevelopment, cell state and 
signaling, including numerous ligands and receptors involved in neuron-glia communication. Our analysis 
identified pathways related to inflammation and cellular damage in neurons, astrocytes, microglia and T 
cells. 
Conclusions: We use the CosMx SMI platform to show, for the first time, that large numbers of mouse 
neuronal cells can be profiled with both protein and RNA at single-cell resolution in a spatial context. This 
integrated system maximizes the information content per single cell to enable mechanistic understanding 
into infectious disease pathology and inflammatory response in the brain.
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RATIONAL TARGETING OF NLRP3 INFLAMMASOME IN MICROGLIA: A CRSIPR TILING SCREEN 
BASED APPROACH FOR DEVISING A NOVEL NEURO-IMMUNOMODULATORY THERAPY FOR AD 

POSTER SHIFT 02 (MARCH 8-9): THEME A: Β-AMYLOID DISEASES / A01.C. DISEASE 
MECHANISMS, PATHOPHYSIOLOGY: INFLAMMATION 

Falak Sher 
Columbia University, Neurology, New York City, United States of America 

Aims: The NLRP3 inflammasome is crucial in Alzheimer's disease (AD) inflammation and progression, 
with microglia playing a key role. Targeting NLRP3 can reduce AD-associated inflammatory markers and 
pathologies. Current NLRP3 inhibitors often lack specificity, leading to side effects. A more precise 
inhibitor would address these issues, making it a promising therapeutic avenue for AD. We are actively 
exploring this direction through following aims: 1). Investigate the role of the NLRP3 inflammasome in 
AD's pathogenesis and progression. 2). Identify the subunits of microglial inflammasome and importantly 
3). Develop a rational NLRP3 inhibitor that offers increased specificity and reduced side effects. 
Methods: 1. Utilization of pooled CRISPR-tiling to disrupt inflammasome protein-coding sequences in 
human microglial model systems. 2. Functional mapping of high-throughput CRISPR perturbations to 
identify critical protein interfaces. 3. Employing CRISPR-mediated homology-directed repair (HDR) for 
high-throughput variant classification, combined with a haploidization strategy, to assess over 500 
variants for altered inflammasome activation. 
Results: 1. Identified a crucial, non-redundant subcomplex of the NLRP3 protein family essential for 
inflammasome activation. 2. Revealed in-frame alleles causing inflammasome subunit loss-of-function 
due to destabilization or functional alteration. 3. Pinpointed specific amino acids in NLRP3 ideal for 
developing rational small molecules to regulate inflammasome activity. 
Conclusions: 1. The NLRP3 inflammasome plays a significant role in AD's pathogenesis, and 
interventions targeting it can alleviate AD-related pathological hallmarks. 2. Many current NLRP3 
inhibitors lack specificity and come with side effects, emphasizing the need for more targeted inhibitors. 3. 
The research introduces a robust methodology that illuminates specific amino acids in NLRP3 for 
intervention and advances the understanding of the inflammasome, offering potential therapeutic 
applications in AD. 
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Aims: Parkinson Disease (PD) is a progressive neurodegenerative disorder that is caused by dysfunction 
and death of dopaminergic neurons. Mutations in the gene encoding α-synuclein (ASYN) have been 
linked with familial PD (FPD). Despite important role of ASYN in PD pathology, its normal biological 
function has not been clarified, although direct action of ASYN in synaptic transmission and dopamine 
(DA+) release have been proposed. In the present report we propose a novel hypothesis that ASYN 
functions as DA+/H+ exchanger that can facilitate transport of dopamine across synaptic vesicle (SV) 
membrane by taking advantage of proton gradient between SV lumen and cytoplasm 
Methods: To test this hypothesis we performed analysis of alpha-synuclein domain structure and 
performed computational modeling of interactions between alpha-synuclein and biological membranes. 
Results: By bioinformtics anlaysis we discovered close similarity in domain structure of ASYN and pHILP, 
a designed peptide developed to mediate loading of lipid nanoparticles with cargo molecules. We 
reasoned that carboxy-terminal acidic loop D2b domain in both proteins binds cargo molecules. By 
mimicking DA+ association with E/D residues in D2b domain of ASYN using Tyrosine replacement 
approach (TR) we have been able to estimate that ASYN is able to transfer 8-12 molecules of dopamine 
across SV membrane on each DA+/H+ exchange cycle. Our results suggest that familial PD mutations 
(A30P, E46K, H50Q, G51D, A53T and A53D) will interfere with different steps of the exchange cycle. We 
also predicted that similar impairment in ASYN DA+/H+ exchange function also occurs as a result on 
neuronal aging due to changes in SV lipid composition and size and dissipation of SV pH gradient. 
Conclusions: Proposed novel functional role of ASYN provides novel insights into its biological role and 
its role in PD pathogenesis.
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Aims: Psychotic and hyperactive behavioural symptoms are the most considerable challenges in the 
clinical-therapeutic management of patients with dementia. The limbic system is primarily responsible for 
emotional processes strictly related to behaviour, and the presence of neuroinflammation could 
exacerbate behavioural symptoms. In our series of pathologically defined demented patients, we 
investigate the correlation of multiple limbic lesions with the aforementioned behavioural symptoms and 
microglial activation in specific limbic regions. 
Methods: Twenty-four subjects from the Abbiategrasso Brain Bank underwent serial neurological and 
neuropsychological evaluations. At death, they all had a diagnosis of major neurocognitive disorder. 
According to the donation program, their brains underwent a complete vascular and degenerative 
neuropathological characterization. Further, microglial activation was assessed in four limbic regions 
(hippocampus, amygdala, gyrus cinguli, orbitofrontal cortex) through a semi-quantitative method. The 
Fisher's exact test and the Mann-Whitney test were used for statistical analysis. 
Results: Clinical diagnosis includes Alzheimer’s Disease (AD; n=10), multiple etiologies (n=8), Lewy 
body disease (n=2), vascular dementia (n=2) and frontotemporal lobar degeneration (n=2). Additional 
unexpected neuropathology was found in 19 cases, including Lewy Type Synucleinopathy (LTS), and 
TDP-43 pathology (TDP). Sixteen cases had psychotic and hyperactive behavioural symptoms; 12 of 
them exhibited additive limbic pathology (1 LTS; 8 TDP-43; 3 TDP-43/LTS). The presence of multiple 
limbic proteinopathies (LTS and/or TDP-43 pathology) significantly correlates with psychotic and 
hyperactive symptoms (p = 0.032), the latter also significantly correlates with microglial activation in the 
dentate gyrus, amygdala and orbitofrontal cortex. Moreover, multiple limbic proteinopathies significantly 
correlate with microglial activation in the hippocampus. 
Conclusions: Frequently, limbic LTS and TDP-43 lesions are concomitant suggesting a possible 
synergistic role of these proteinopathies, promoting neuroinflammation, causing limbic dysfunction and 
influencing the clinical phenotype.
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Aims: Creation of a specific health and care plan, as well as a multimodal biomarkers research cohort, for 
adults with Down syndrome (DS) residing in the Basque Country. 
Methods: Longitudinal Population-Based Observational Study. Recruitment of adults with Down 
syndrome (DS) and neurological-neuropsychological assessment adapted to the level of intellectual 
disability. Syndromic diagnosis in relation to cognitive and etiological status in symptomatic or 
asymptomatic Alzheimer's disease (AD). Option to complete the study through brain magnetic resonance 
imaging, blood analysis, and lumbar puncture. In parallel, a training program is provided for healthcare 
professionals, social and healthcare workers, and caregivers on the promotion of the health of this 
community 
Results: During the first 9 months, 106 adults with Down syndrome (more than 10% of the target 
population) were recruited, with an average age of 46.3 years (25-65), and 46.2% were women. 35.3% 
were symptomatic for Alzheimer's disease (AD), and prior to their visit, less than 5.7% had been 
diagnosed. It has been shown that the risk of epilepsy increases in the symptomatic phase of AD (32% in 
dementia vs. 4% in asymptomatic individuals), and the prevalence of obstructive sleep apnea syndrome 
is over 70% in the population, with an underdiagnosis rate exceeding 80%. In turn, 53.5% of them 
benefited from treatment adjustment during the visit. Additionally, 62.3% had access to blood analysis, 
49.1% to magnetic resonance imaging, and 34.1% to lumbar puncture for clinical and/or research 
purposes. 
Conclusions: Symptomatic AD is underdiagnosed and undertreated in the adult population with DS. 
Specific health plans not only allow for the improvement of healthcare for adults with DS but also 
empower them to become central agents in clinical and translational research. The collective response is 
highly satisfactory.
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Aims: Using proximity extension proteomic arrays (PEA), we previously identified a CSF protein panel 
reflecting different biological processes associated to Alzheimer´s disease (AD), that efficiently 
discriminated AD from non-AD dementias (i.e., dementia with Lewy bodies (DLB) and Frontotemporal 
dementia (FTD)). We aimed to translate this CSF differential diagnostic panel into immunoassays for 
large-scale analysis, and assess its discriminative performance in an independent cohort. 
Methods: In-house or commercial immunoassays measuring five out of nine proteins identified (THOP1, 
NSE, DDC, ITGB2, and MMP7) were developed and analytically validated. To verify analytical 
performance, CSF samples (n=206) were compared between custom-PEA and Ella immunoassays. 
Clinical validation was performed in controls (cognitively unimpaired; n=55), patients with mild cognitive 
impairment having amyloid pathology (MCI-Aβ+; n=39), AD (n=47), and non-AD dementia (including 54 
DLB and 50 FTD). 
Results: Strong correlations between analytical platforms were observed (Figure1). THOP1 and NSE 
concentrations were higher in AD compared to controls and MCI-Aβ+ groups, and NSE was higher in AD 
compared to non-AD. However, not all differences survived a correction for multiple testing. ITGB2 
concentrations were higher, and DDC concentrations were lower in AD compared to non-AD (Figure2). 
THOP1, ITGB2, and NSE had strong correlations with pTau and tTau (Rho’s >0.49). The CSF panel 
discriminated AD from non-AD dementia with moderate accuracy (AUC=0.72, 95%CI: 0.63–0.81), which 
was lower compared to our previous study including the same proteins (AUC=0.84, 95%CI: 0.77–0.94). 
Conclusions: We successfully developed immunoassays for novel AD biomarkers, covering multiple 
biological processes underlying AD pathophysiology. This panel might have added value when detecting 
AD subgroups with a specific pathophysiological background. While our differential diagnostic panel 
showed lower performance, trends are consistent with our discovery study highlighting the need for 
external cohorts 
validation. 
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Aims: A shift in focus from risk to resilience for Alzheimer’s disease (AD) encourages efforts to uncover 
novel AD biological mechanisms. We examined whole genome sequencing data from a Midwestern 
Amish population in a genome-wide search for rare coding protective variants shared only among 
cognitively unimpaired (CU) individuals and performed a sequence-based genome-wide association study 
(seqGWAS) of cognitive status, CU vs. cognitively impaired (CI). 
Methods: The cognitive status of each individual was assigned via a consensus review of medical history 
and neuropsychological testing. Allele frequencies were calculated across all samples for all variants. 
Allele frequencies of rare variants (MAF<0.05) within CU and within CI individuals were compared. 
Variants with a minor allele count (MAC)>10 in the CU group and 0 in the CI group were annotated to 
determine likely loss of function. Variants were further filtered to exclude those shared by younger (age < 
75) CU individuals. A linear mixed model was used to test for association with common variants 
(MAF>=0.05). 
Results: After extensive QC, 1141 individuals, 549 CU (mean age=80.33±5.71, 62% female) and 432 CI 
(mean age=83.07±5.60, 56% female) were available for analysis. 3459 rare variants with MAC >10 were 
found only in CU. There were 31 coding variants (25 missense, 1 inframe_deletion, 5 splice donor) and 
11 synonymous variants. 9 missense, 2 splice, and 3 synonymous variants were shared by at least 10 
CU with age > 75. No SNPs reached genome-wide significance(p=5×10-8) among common variants but 
272 variants had suggestive associations (p=1×10-5). 
Conclusions: Numerous rare variants potentially impacting gene function were found only in CU 
individuals, providing a rich resource for further investigation of genes that may provide protection from 
cognitive impairment. We identified novel common variants in 32 gene regions.
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Aims: Dorsal raphe nucleus (DRN) is a nucleus containing the cell bodies of serotonergic neurons in the 
brainstem and is one of the earliest regions affected by Alzheimer’s disease (AD). Defects in 
serotoninergic system is thought to be related to cognitive declines and behavioral and psychiatric 
problems in the early stage of AD and has been a drug target to improve clinical symptoms. However, 
mechanisms underlying degeneration of serotonergic system in AD remain elusive. In this study, we 
analyzed structural changes of serotonergic system upon accumulation of amyloid-β (Aβ) pathology in 
cortical areas using AppNL-G-F/NL-G-F knock-in mice. 
Methods: We compared the density of serotonin (5-HT)-positive axons in the cortex and the number of 
serotonergic neurons in the DRN between AppNL-G-F/NL-G-F and wild-type (WT) C57BL/6J mice at 6 and 24 
months of age. We also asked whether tau pathologywas formed in the serotonergic axons and in the 
DRN in AppNL-G-F/NL-G-F mice. 
Results: Immunohistochemical analyses revealed that AppNL-G-F/NL-G-F mice exhibited age-dependent 
decreases in the density of 5-HT-positive axons in the cortex compared to WT mice. In contrast, AppNL-G-

F/NL-G-F mice did not display loss of 5-HT-positive neurons in the DRN even at 24 months of age. 
Furthermore, phosphorylated tau was not accumulated in either the nerve terminals or the cell bodies of 
DRN neurons in the brains of AppNL-G-F/NL-G-F mice. 
Conclusions: This study demonstrates that cortical Aβ pathology reduces the density of serotonergic 
axons independent of neuron loss and tau pathology in the DRN. These results also suggest that age-
dependent accumulation of Aβ in the cortex chronically damages serotonergic axons during the 
preclinical period, which may lead to death of DRN neurons accumulated tau during aging in AD 
pathogenesis.
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Aims: This study seeks to identify white matter neuroimaging biomarkers within a US-based CADASIL 
consortium. CADASIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts and 
Leukoencephalopathy) is a notable genetic small vessel disease. Accurately delineating its neuroimaging 
biomarkers proves critical for early diagnosis, progression assessment, and targeted intervention 
strategies. 
Methods: The investigation encompasses a cohort of 120 NOTCH3 positive patients: 50 non-
symptomatic and 70 symptomatic. For comparative analysis, 5 family controls are also included. The 
study employs a range of neuroimaging modalities to assess white matter lesions, lacunes, enlarged 
perivascular spaces, microbleeds, and altered diffusion characterized by the peak width of skeletonized 
mean diffusivity (PSMD). Additionally, it examines alterations in both functional and structural 
connectivity, emphasizing changes within the basal ganglia circuits. 
Results: Preliminary data reveal distinct white matter pathology patterns between symptomatic and non-
symptomatic groups. Through this technical exploration, a set of definitive neuroimaging markers is being 
established. 
Conclusions: These findings aim to advance the understanding of CADASIL, potentially refining 
diagnostic criteria and guiding effective clinical management.
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Aims: The relationship between the Mediterranean-Dietary Approach to Systolic Hypertension (DASH) 
diet Intervention for Neurodegenerative Delay Diet (MIND diet) with cognitive function and dementia has 
been inconclusive. In previous studies, there often was a failure to consider the shortcomings of the 24-
hour recall method, particularly in regard to non-consumption days and day-to-day variability. This study 
aimed to investigate the relationship between the MIND diet and dementia using usual intake estimations 
and a sex-specific analysis within the UK Biobank Study. 
Methods: We excluded wine, olive oil, and butter/margarine-ingredients that are subjects of going health 
debates or ambiguously defined in the UK Biobank-from the evaluation of the remaining 12 MIND diet 
components. Usual food group intakes were estimated by Multiple Source Method (MSM program). Each 
diet component received 0, 0.5 or 1 based on the original MIND criteria. Dementia diagnosis was 
ascertained from hospital and death register data recorded by ICD coding system, and self-reported data. 
We used Cox proportional-hazards regressions adjusted for age, sex, socioeconomic status, education, 
smoking status, sleep duration, physical activity, and MIND*sex interaction, to explore the associations 
between the MIND diet and dementia. 
Results: Among 68,963 participants aged 60 or older, 1,620 individuals (2.35%) developed dementia 
during an average follow-up of 10.7 years. Overall, MIND diet was not significantly associated with 
reduced dementia risk (HR=0.9507, 95% CI: 0.9032-1.0006). However, lower risk was observed in 
females (HR=0.9475, 95% CI: 0.8997-0.9978), but not in males (HR=0.9998, 95% CI: 0.9564-1.045). 
Conclusions: Our study suggests that the effectiveness of MIND diet in reducing dementia risk differs by 
sex. This finding was made possible through a refined analytical approach that factored in usual dietary 
intakes and sex differences. Further investigation with advanced modeling could elaborate on these 
associations.
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Aims: To present and discuss evidence on the phenocopy syndrome of the behavioral variant of 
frontotemporal dementia (bvFTD) and its relationship to neurodegenerative disorders. 
Methods: Literature review;case description. 
Results: Frontotemporal dementia (FTD) is one of the most important causes of early-onset dementia. In 
the mid-2000, a different group of patients was described, presenting clinical characteristics compatible 
with bvFTD, without the typical neuroimaging findings and progression over time. These were considered 
to present a mimetic, or phenocopy, syndrome of bvFTD. Since the term was coined, a substantial body 
of evidence has allowed to gain some insight that allows to differentiate “true” from phenocopy bvFTD. 
Although clinically speaking both entities are initially indistinguishable, longitudinally, the phenocopy 
syndrome shows little or no decline in functioning over time. Besides, phenocopies present with normal 
brain imaging, or small abnormalities that remain stable over time. Regarding etiology, a group of patients 
positive to C9Orf72 (most frequent mutation in bvFTD) show slow progression of deficits over time, similar 
to phenocopies without associated neurodegenerative pathology; besides, patients with this mutation also 
present with psychiatric pathology more frequently than the bvFTD group and have a higher burden of 
psychiatric morbidity in their close relatives, once again resembling “idiopathic” phenocopies. Milder forms 
of Attention Deficit Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder can remain 
“compensated” throughout adulthood and only later reach medical attention. 
Conclusions: Recently, both these studies and similar findings regarding ADHD and synucleinopathies 
in adulthood have led to the hypothesis of a continuous between neurodevelopmental and 
neurodegenerative disorders, accounting for the difficulties in establishing definite boundaries between 
neurodegenerative disorders as well, although while etiology remains, in most cases, undefined, this is 
still the matter of much debate and a source of controversy.
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Aims: Individuals with Parkinson’s disease (PD) living in remote and underserved areas have limited 
access to specialized healthcare, due to mobility issues, financial reasons, and long waiting lists. Despite 
the increasing use of telemedicine, the reliability of the video-based examination remains unclear. The 
aim of this systematic review is to examine which parts of remote neurological assessment are reliable in 
PD. 
Methods: We performed a systematic search on MEDLINE database using as keywords: “Parkinson’s 
disease”, “neurological examination”, “virtual”, “telemedicine”, “teleneurology”, “videoconference”, and 
“remote” in various combinations. Clinical studies (observational studies, clinical trials) published until 
08/2023 were included. 
Results: Among 439 relevant articles, 26 were included. Most parts of the video-based neurological 
examination in PD are feasible, even in the absence of a third party, including stance and gait –if an 
assistant device is not required-, bradykinesia, tremor, dystonia, some ocular mobility parts, coordination, 
and gross muscle power and sensation assessment. Technical issues (video quality, internet connection, 
camera placement) might affect bradykinesia and tremor evaluation, especially in mild cases, possibly 
due to their rhythmic nature. Rigidity, postural instability and deep tendon reflexes cannot be remotely 
performed unless a trained healthcare professional is present. A modified version of incomplete UPDRS-
III and an equation lacking rigidity and pull testing items can reliably predict total UPDRS-III. MoCA, 
UPDRS-II,-IV, Timed “Up and Go”, PDQ-39, and NMSQ can be reliably administered remotely, while the 
remote MDS-UPDRS-III requires further investigation. 
Conclusions: Most parts of neurological examination can be reliably performed virtually in PD, except for 
rigidity and postural instability, while technical issues might affect the assessment of mild bradykinesia 
and tremor. The combined use of wearable devices may at least partially compensate for these 
challenges in the future.
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Aims: Patients with Alzheimer’s disease (AD), Parkinson’s disease (PD) and related disorders in remote 
regions have limited access to specialized healthcare. Although telemedicine use was increased during 
the pandemic, the perceptions of patients’, caregivers’ and healthcare professionals (HPs) remain 
unclear, and evidence from Greece is scant. The aim of this study was to describe our 2-year experience 
from a newly designed tertiary telemedicine program for patients with AD, PD and related disorders in 
Greece. 
Methods: Individuals with cognitive and movement disorders in the Health Centers of the Aegean islands 
were examined via videoconferencing in the “Outpatient Clinic for Memory, Dementia and PD through the 
National Telemedicine Network”, during 03/2021-03/2023, by specialized neurologists, psychiatrists and 
neuropsychologists from Aiginition University Hospital. Surveys, including 10 questions [ranging from 0 
(not at all) to 4 (extremely) on 5-point Likert scale] on satisfaction, and recommendations for improvement 
were anonymously filled by patients, caregivers and HPs being present during the remote examination. 
Results: 119 (68 first, 51 follow-up) telemedicine visits were totally conducted. We received 64 
questionnaires (25 patients, 18 caregivers, 21 HPs). Most participants were satisfied (3 or 4 on the survey 
scale) with all telemedicine aspects, including comfort (patients:84%, caregivers:94%, healthcare 
professionals:90%), access to specialized care (92%,100%,100%), number of transportations 
(92%,89%,95%), adequate follow-up (92%,83%,86%), future selection of telemedicine 
(100%,100%,95%), perceived reliable medical assessment (100%,94%,90%), effective information 
delivery (96%,100%,86%), health improvement (96%,94%,76%), cost (92%,94%,100%), and general 
satisfaction (100%,100%,95%). Commonest recommendations were the need for more frequent visits 
and raising the awareness of the service. 
Conclusions: Telemedicine for AD, PD and related diseases in the Aegean islands is feasible, with high 
satisfaction rates among most participants, highlighting its significance for equal care especially in remote 
areas.
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GUT MICROBIAL PERTURBATIONS AFTER THE ONSET OF AMYLOID PLAQUE FORMATION 
EXACERBATES PATHOLOGIES IN A MOUSE MODEL OF AΒ AMYLOIDOSIS. 

VIRTUAL E-POSTERS 
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Aims: Multiple studies have corroborated the phenomenon that the presence of gut bacteria early in life 
regulates amyloid plaque formation and associated neuroinflammation in transgenic mouse models of Aβ 
amyloidosis. In this study, we aimed to understand how gut microbiota influence the progression of 
amyloid-associated pathologies at an age where amyloid plaques are present in the mouse brain. 
Methods: We treated 5 month old APPPS1-21 mice daily by oral gavage with water or a broad-spectrum 
antibiotics cocktail containing kanamycin, gentamicin, colistin, vancomycin, and metronidazole for three 
consecutive days. On the fourth day, we administered either normal drinking water to water-gavaged 
mice or water containing the antibiotics cocktail at 1/50th the concentration administered via oral gavage 
to antibiotics-gavaged mice. At 7 months of age, animals were sacrificed and analyzed for changes in 
amyloid plaque-associated pathologies. 
Results: Across independent experiments by two separate investigators, APPPS1-21 mice treated with 
antibiotics showed increases in amyloid plaque burden and dense-core plaques, neuritic dystrophy, 
microgliosis and astrocytosis compared to water-treated mice. We observed these results in both male 
and female mice. Additional analyses will aim to understand changes in gut microbial composition and 
function and biological pathways after antibiotics treatment that influences the increase in amyloid load. 
Conclusions: These findings suggest that the alteration of the gut microbiome induced by antibiotics in 
adult mice with established amyloid pathology differentially impacts amyloid plaque formation and 
neuroinflammation compared to manipulations earlier in the animal lifespan. Studying the effects of the 
altered microbiome in this experimental paradigm may suggest new pathways as to how microbial 
dysbiosis contributes to AD pathogenesis.
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DEEP-LEARNING BASED CLASSIFICATION OF DUAL-PHASE 18F-FP-CIT PET IMAGES FOR THE 
DIAGNOSIS OF PARKINSONISM 
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Aims: This study aims to develop a deep-learning based framework that helps with the analysis of dual-
phase 18F-FP-CIT PET images to detect persons with normal condition (NC), idiopathic Parkinson’s 
disease (IPD), progressive supranuclear palsy (PSP), and multiple system atrophy (MSA). 
Methods: This study analyzed 388 cases from 2015 to 2022. Labels were given by the consensus of two 
experts, one nuclear medicine physician and one clinician. Data was split into train, validation, and test 
sets by an 8:1:1 ratio to evaluate the effects of model architecture, regularization, and dual-phase 
imaging. Models were chosen based on F1 score and accuracy, followed by 5-fold cross validation. The 
top models were compared with their ensemble, and the best ensemble was tested prospectively on 76 
cases for a month. 
Results: DenseNet, EfficientNet, and a custom CNN were chosen as candidate architectures. The 
custom CNN had the highest performance (F1 score, accuracy: 0.90, 0.90) individually. Regularization 
improved its accuracy to 0.92. When trained on delay-phase and early-phase images, its scores dropped 
to 0.62, 0.77 and 0.83, 0.82. DenseNet showed best performance in 5-fold cross-validation, with an 
average F1 score of 0.90 (std 0.05) and an average accuracy of 0.92 (std 0.04). In ensemble, the F1 
score and the accuracy improved to 0.94 and 0.95. This ensemble model yielded a F1 score of 0.71 and 
an accuracy of 0.92 during the prospective study. 
Conclusions: Convolutional neural network has shown to be capable of classifying 18F-FP-CIT PET 
images at the level of a skilled nuclear medicine physician. Further research may explore the possibility of 
performing classification on data from different PET devices.
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TAILORED EXOSOMAL MIRNA-124-3P DELIVERY: A TARGETED THERAPEUTIC APPROACH FOR 
ALZHEIMER'S DISEASE 
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Aims: Our ANIMATE-FCT project aims at disentangling the clinical value of inflamma-miRNAs and 
exosomes in Alzheimer’s disease (AD). Our previous studies revealed that miR-124-3p modulation 
reduces APP695 toxicity and tau phosphorylation. Here, we aimed to validate miR-124 as a therapeutic 
strategy in the neuronal-microglia crosstalk, using 'organ-on-a-chip' (OoC) microfluidic devices and 
miRNA-engineered neuronal exosomes as a delivery vehicle. 
Methods: Exosomes isolated from neuroblastoma SH-SY5Y cells, were enriched with miR-124 (EF124) 
using ExoFectTM. Cellular models included mouse primary microglia, human cell lines, such as SH-SY5Y 
APP(Swe) cells, CHME-3 microglia, and immortalized human astrocytes, which were cultured in 5:3:2 
ratio at OoCs. Exosomes were isolated by differential ultracentrifugation and characterized by NTA and 
Western Blot. H2O2 (10 µM) was used to favor AD oxidative/aging conditions. miRNA/gene expression 
profiles were determined by RT-qPCR, and proteins by western blot and immunofluorescence. 
Results: Both mouse primary microglia and human neuron-astrocyte-microglia microfluidic chips 
revealed higher EF124 cellular uptake and miR-124 increase, compared with other delivery approaches. 
In primary microglia, EF124 inhibited Iba1 immunofluorescence, iNOS transcription, and induced 
arginase-1/TREM2 gene expression. In the AD OoCs, EF124 restored neurite health, improved glial cell 
morphology, reduced S100B levels, and regulated microglial P2RY12. Transcriptional analysis upon 
EF124 treatment suggests benefits in neurons (nNOS reduction, PSD95/synaptophysin elevation), 
microglia (MHC-II reduction, TREM2 elevation), and astrocytes (S100B reduction). miRNA profiling 
revealed increased miR-124-3p across all the cell types, and of miR-146a-5p in neurons and astrocytes. 
Upregulated miR-125b-5p and downregulated miR-21-5p/miR-155-5p were exclusive of astrocytes from 
EF124-treated OoCs tricultures. 
Conclusions: In summary, EF124 demonstrates promise to foster neuroregenerative effects through its 
immunomodulatory capacity under an AD milieu. Scaling up EF124 production using bioreactors will 
facilitate clinical translation and therapeutic benefits will be confirmed in the 5xFAD mouse model.
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A COMPUTER SIMULATION MODEL TO PREDICT COGNITIVE IMPAIRMENT 
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Aims: Modifiable factors related to cognitive impairment and neurocognitive disorders (and their 
avoidance) are well recognized. 
Methods: We designed a system's dynamics computer simulation model to predict the onset of cognitive 
impairment given data across the person's entire life. The model allows for studying multiple, interacting 
variables and an interactive patient and family motivational tool. The simulation model aims to portray the 
time course for a person to develop cognitive impairment and to progress to major neurocognitive 
disorder. It incorporated the role of exercise, genetic load, age, quality of diet, presence of diabetes and 
level of hemoglobin A1C, ongoing levels of cognitive stimulation, presence or absence of micronutrients, 
presence or absence of other co-morbidities, overall general health index, levels of smoking and other 
substance use, and family history. The model is based upon available data on individual risk factors with 
extrapolated interaction relationships. It was built with data on the life course of 14 individuals, adjusting 
parameters to make correct predictions for all people. Then we entered the data from another 18 people 
to determine how accurate the model would be with new individuals for whom it had not been developed. 
We defined success as a prediction of onset within 10% of the actual date and a prediction of the slope of 
the trend within 20%. 
Results: We had 11 successes. We then modeled an additional 18 people, asking them what they would 
be willing to change to alter their predictions. We then re-ran the model using the changed variables to 
show what difference altering these factors could make. Thirteen indicated willingness. 
Conclusions: Interaction with computer simulation models can provide tools of persuasion to overcome 
difficulties inherent in people changing their modifiable risk factors.
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PROXIMITY EXTENSION ASSAY BIOMARKER DISCOVERY IN CEREBROSPINAL FLUID REVEALS 
NEUROFILAMENT LIGHT CHAIN AS BIOMARKER FOR CEREBRAL AMYLOID ANGIOPATHY 
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Aims: Cerebral amyloid angiopathy (CAA) is characterized by cerebrovascular deposition of amyloid-β 
(Aβ), and a cause of intracerebral hemorrhages and cognitive decline in the elderly. There is however a 
lack of reliable biomarkers for early diagnosis and monitoring of CAA. Such biomarkers may in addition 
help in the identification of Alzheimer’s disease (AD) patients with a high burden of CAA, who are at risk 
of developing amyloid-related imaging abnormalities (ARIA) due to anti-Aβ immunotherapy. We aimed to 
identify novel biomarker candidates for CAA in cerebrospinal fluid (CSF) using a targeted proteomics 
approach. 
Methods: We analyzed CSF samples of 34 CAA patients and 50 matched controls using the Olink 
Explore 384-Neurology panel proximity-extension assay. We used automated ELLA immunoassays to 
validate our results in CSF and serum of a second, partly overlapping cohort of CAA patients and 
controls. 
Results: We identified 13 proteins with significantly different CSF levels between CAA patients and 
controls. The strongest difference (increase in CAA) was observed for neurofilament light chain (NFL). 
Other candidates included MFGE8 and uPA, which were respectively decreased and increased in CAA. 
ELLA analyses confirmed the increase of NFL in CSF and serum of CAA versus controls. ROC analyses 
of NFL levels showed good discrimination between CAA patients and controls (AUC 0.77-0.84). 
Conclusions: We identified multiple CAA biomarker candidates and were able to validate NFL in CSF 
and serum as biomarker to differentiate between CAA patients and controls, while identification of 
MFGE8 and uPA confirmed our previous findings1,2. Our results show the validity and strength of the used 
approach for CAA biomarker identification, and highlights the robustness of NFL as potential biomarker 
for CAA. 1Marazuela, Acta Neuropathol Commun, 2021;9(1):154; 2Vervuurt, Neuropathol Appl Neurobiol, 
2022;48(5):e12804
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BNIP3L/NIX-MEDIATED MITOPHAGY IMPAIRMENT IN GLUCOCORTICOID-ENRICHED 
ALZHEIMER'S DISEASED BRAINS 
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Aims: Exposure to chronic stress or elevated glucocorticoid hormone levels has been associated 
with cognitive deficits and increased risk for Alzheimer’s disease (AD), potentially due to negative 
impacts on mitophagy processes. However, the full extent of its impact on mitochondrial function 
balance in the AD brain cell system has not fully been understood. Here, we investigate the 
intracellular mechanisms of how elevated glucocorticoids induce BNIP3L/NIX-mediated 
mitophagy impairment in neurons and glial cells, contributing to AD. 
Methods: This study uses a 9-week-long human mini-brain on a chip to delve into how 
glucocorticoids heighten AD markers by altering mitophagy activities, considering cortisol 
hypersecretion common in AD patients. Focusing on AD specifics and broader aging brain 
responses, we scrutinized the dysfunction of NIX-mediated mitophagy and the consequential 
aggregation of damaged mitochondria, fostering brain degradation. 
Results: Our primary findings demonstrate that glucocorticoids induce the accumulation of 
damaged mitochondria in neurons by inhibiting NIX-driven mitophagy, subsequently causing a 
decrease in ATP production and synaptic density, along with the onset of tau pathology. 
Secondly, Prolonged co-culturing of astrocytes and neurons with high glucocorticoids leads to a 
dip in NIX-regulated mitophagy and a drop in mitochondrial genesis, likely influenced by the 
enhanced neuroinflammation evident with GFAP and MAO-B’s activity. Finally, Glucocorticoids 
inflict mitochondrial damage in microglia but curtail proinflammatory markers (CD86, iNOS), 
weakening phagocytic action and resulting in Aβ accumulation. 
Conclusions: In summary, sustained elevated levels of glucocorticoids obstruct mitophagy in 
neuronal and glial cells by inhibiting NIX, culminating in tau accumulation. This research 
highlights the critical need for research on developing therapies targeting mitochondrial efficacy 
in healthy aging.
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3D GENOME STRUCTURE PROVIDES INSIGHT ON ANCESTRY-SPECIFIC GENETIC RISK 
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Aims: Genetic risk for Alzheimer Disease (AD) varies across populations with different ancestry. 3D 
genome architecture regulates gene transcription. African American (AA) individuals are admixed with 
European (EU) and African (AF) ancestry, thus it is important to include local ancestry (LA) in their 
analyses. We hypothesize that variations of 3D genome features on different ancestry background could 
offer novel epigenetic understanding of ancestry-specific AD risk. 
Methods: Hi-C was done in frontal cortex from APOEε4 homozygotes (4 AA/ 4 Non-Hispanic White 
(NHW)). LA was calculated using RFMix. Compartmentalization was measured by the first principal 
component (PC1) of Hi-C contact matrices and compared at a 500kb-resolution. DeepLoop was used to 
call chromatin loops. Population-enriched loops were identified using pairwise T-test (P value<0.05, with 
an absolute fold change >2). 
Results: 2~3% of compartments were switched between AF and EU. APOE confers higher risk in NHW 
than AA and the PC1 value over APOE is higher on the EU than the AF genome, suggesting it is more 
active on the EU genome. In contrast, the PC1 value over RBFOX1(AA susceptibility locus) is higher on 
the AF than the EU genome. 12,082 loops are enriched in NHW and 2885 loops are enriched in AA. 
NHW-enriched loops are larger than the AA-enriched loops (median size= 496 kb and158 kb, 
respectively). AA-loops were enriched for co-localization with H3K27ac and H3K4me3 (score=1.2~1.53). 
Many of the NHW-enriched long-range interactions are mediated by CTCF, 30 of them are absent in AA 
due to AA specific SNPs in the CTCF motif. 
Conclusions: 3D genome regulatory maps could explain the known ancestral differences in AD risk and 
will be essential to identifying causal genes in GWAS in both NHW and AA populations.
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YOUNG-ONSET ALZHEIMER’S DISEASE (AD) DIFFERS IN INFLAMMATORY PROFILE FROM 
LATE-ONSET AD: A PROTEOMICS APPROACH 
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Aims: Neuroinflammation is involved in Alzheimer’s disease (AD) pathophysiology, including young-onset 
AD (YOAD) and late-onset AD (LOAD) subtypes. Limited post-mortem studies show a hyper-reactive 
immune response in YOAD compared to LOAD. Our aim was to investigate whether distinct 
neuroinflammatory profiles exist in YOAD and LOAD and their relationship to neurodegeneration markers. 
Methods: We measured 737 inflammatory proteins in cerebrospinal fluid (CSF) from 90 AD [57 YOAD: 
mean age 60.84, %female 70; 33 LOAD: mean age 76.55, %female 55], and 26 healthy controls (HC: 
mean age 63.92, %female 46) using Olink’s proximity extension assay. ANCOVAs, adjusted for age and 
sex, were used to compare inflammatory protein levels among the groups (FDR-corrected). To assess the 
link between inflammatory markers and neurodegeneration, we ran multiple linear regression analyses 
with an interaction of inflammatory markers by disease group as independent variable, and neurofilament 
light chain (NfL) as dependent variable. 
Results: Comparing biomarkers of AD (Aβ42, p181-tau, total-tau), neuroaxonal injury (NfL), and 
astrogliosis (GFAP) across groups, only Aβ42 level differed significantly between YOAD and LOAD 
(mean=361.92 vs 456.21pg/mL, q<0.05). YOAD exhibited a significant elevation in twenty-six 
inflammatory proteins involved in extracellular matrix regulation, neuroprotection, signal transduction, 
synapse maintenance, and immune regulation compared to HC CSF (q<0.05). In LOAD, only two proteins 
(SCRN1 and MMP10) were significantly elevated compared to HC (q<0.05). Interestingly, among 72 
proteins that showed a significant interaction of protein levels by AD-subtype on NfL, for 40 proteins 
LOAD displayed a positive linear relationship with NfL, while YOAD showed a negative linear relationship. 
Conclusions: YOAD and LOAD patients display distinct inflammatory profiles with diverging relationships 
between markers of inflammation and neurodegeneration. Future analysis will investigate the effect of 
markers in clinical phenotype.
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BRAIN-DERIVED NEUROTROPHIC FACTOR DECREASES LEWY BODY-LIKE INCLUSIONS 
INDUCED BY PRE-FORMED ALPHA-SYNUCLEIN FIBRILS IN MOUSE PRIMARY NEURONS 
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Aims: Parkinson’s disease is the second most common progressive neurodegenerative disease 
characterized by loss of dopamine neurons in the substantia nigra and Lewy bodies - intraneuronal 
inclusions- as neuropathological hallmarks. The aim of this study is to investigate if brain-derived 
neurotrophic factor (BDNF) can reduce pre-formed fibril (PFF) induced Lewy body-like alpha-synuclein 
aggregation in mouse primary dopaminergic and hippocampal neurons. 
Methods: Dopaminergic neurons isolated from the ventral midbrain floor of 13.5 mouse embryos were 
plated in 96-well plates and maintained in a culture medium without neurotrophic factors until the day in 
vitro (DIV)8. Glial cell line-derived neurotrophic factor (GDNF) was used as a positive control since it 
reduces the aggregation of alpha-synuclein in cultured dopaminergic neurons and the mouse brain. 
BDNF was added on a DIV8 1 hour after the PFF-treatment, or on DIV12. The cultures were fixed on 
DIV15 and stained with tyrosine hydroxylase (TH) and phosphoSer129-alpha-synuclein (pS129-alpha-
syn) antibodies. Quantifying TH+ neurons and pS129-alpha-syn+ and TH+ neurons was performed with 
unbiased image analysis using CellProfilerTM software. 
Results: and conclusions: Neither GDNF nor BDNF added at the late stages of culturing did not 
significantly affect the survival of TH+ neurons. Like GDNF, BDNF added either on DIV8 or DIV12 
decreased pS129-alpha-syn positive aggregates in dopaminergic neurons. The effect of BDNF was 
slightly more pronounced when added earlier on DIV8 instead of on DIV12. 
Conclusions: BDNF treatment similarly to GDNF treatment decreased the numberr of pasyn-s129-
positive neurons in our model system. Research on neurotrophic factors’ protective effects on multiple 
neuropathologies can help the development of new therapies against Parkinson’s disease.
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DIFFERENCES OF COGNITIVE PERFORMANCE TRAJECTORIES BETWEEN PARKINSON 
PATIENTS WITH AND WITHOUT IMPULSE CONTROL DISORDERS 
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Aims: Neuropsychiatric symptoms play a central role in Parkinson’s disease (PD) since they are related 
to a lower quality of life as much as motors symptoms. One of the neuropsychiatric symptoms often seen 
in PD is impulse control disorder (ICD) with a prevalence of 23%. However, the association of ICD and 
cognitive performance has been little studied from a longitudinal perspective. The main objective is to 
characterize cognitive trajectories in PD participants with ICD (PD-ICD) vs. PD participants without ICD 
(PD-no-ICD). 
Methods: Parkinson’s Progression Markers Initiative data of 1105 participants with idiopathic PD was 
analyzed over 4 years of follow-up on average. ICD assessment was based on the Questionnaire for 
Impulsive-Compulsive Disorders in Parkinson’s Disease short version (QUIP-S) and neuropsychological 
assessment included Judgment of line orientation, Hopkins Verbal-Learning test, Letter-number 
sequencing test, lexical fluency, Modified Boston Naming test, Semantic fluency task, Symbol Digit 
Modalities test, Trail Making test and MoCa. Linear mixed-effects regressions were used to test the 
longitudinal effect of ICD (interaction between QUIP-S score and time) on each cognitive task. Age, sex, 
and years of education were considered as covariates. 
Results: A higher QUIP-S score for PD participants was associated with a greater decline in the Symbol 
digit modalities test and the Trail making test part B over time. Also, a higher QUIP-S score for PD 
participants was associated with worst performance on Hopkins Verbal Learning Test-Revised immediate 
recall trial 2. 
Conclusions: This study suggests that, in PD, the higher the ICDs symptoms, the higher the decline in 
processing speed, mental flexibility and attention over time. Future studies should also investigate brain 
morphology changes related to PD-ICD comorbidity and take in consideration PD treatment implications.
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Aims: Alzheimer's disease (AD) is the leading cause of dementia and loss of autonomy in the elderly, 
with increasing incidence and no cure, indicating the need for novel approaches to AD therapy. Here, we 
aimed to evaluate the neuroprotective function of two novel alkaloids of the pyrrocidin family, CL0179 and 
its structural analogue CL0670, against amyloid-β (Aβ) toxicity in mice, both in vitro and in vivo. 
Methods: We used an Aβ25-35 oligomers (10 μM) toxicity model in primary neurons to assess 
neuroprotective and antioxidant activity. Moreover, we used an Aβ25-35 (9 nmol) intracerebroventricular 
(icv) injection model in mice to evaluate neuroinflammation, neurodegeneration and cognitive 
performance. 
Results: In primary neurons, we found that CL0179 and CL0670 compounds prevents Aβ-induced 
oxidative stress and apoptotic death. In Aβ-injected mice, both CL0179 and CL0670 compounds 
protected against Aβ-induced gliosis and neurodegeneration. Furthermore, animals treated with these 
pyrrocidine alkaloids preserved their memory after Aβ icv injection. Finally, using RNA-seq analysis in 
neurons led to the identification of several molecular hits likely regulated by these alkaloids that may be 
responsible for their antioxidant and neuroprotective activity. 
Conclusions: The pyrrocidine alkaloids CL0179 and CL0670 show marked neuroprotective modulatory 
brain response against Aβ damage in living mice, strongly suggesting that these novel compounds are 
promising therapeutic candidates in AD. Funded by The Instituto de Salud Carlos III (PI21/00727 and 
PMP22/00084, cofunded by the European Union -); Agencia Estatal de Investigacion (PID2019-
105699RB-I00; PID2022-138813OB-I00); FEDER; Junta de Castilla y León (CS/151P20; 04/18/LE/0017).
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UNBIASED CLASSIFICATION RESOLVES DISTINCT SUBTYPES ASSOCIATED WITH CLINICAL 
AND PATHOLOGICAL PHENOTYPES IN THE ELDERLY HUMAN BRAIN PROTEOME 

VIRTUAL E-POSTERS 

Kathleen Carter1,2, Lenora Higginbotham2,3, Anantharaman Shantaraman1, Lingyan Ping1, Duc 
Duong1, Philip De Jager4, David Bennett5, James Lah2,6, Allan Levey2, Nicholas Seyfried2 
1Emory University School of Medicine, Department Of Biochemistry, Atlanta, United States of 
America, 2Emory University School of Medicine, Goizueta Alzheimer's Disease Research Center, Atlanta, 
United States of America, 3Emory University School of Medicine, Department Of Neurology, Atlanta, 
United States of America, 4Columbia University Irving Medical Center, Center For Translational And 
Computational Neuroimmunology, Department Of Neurology And Taub Institute For Research On 
Alzheimer's Disease And The Aging Brain, New York, United States of America, 5Rush University Medical 
Center, Rush Alzheimer’s Disease Center, Chicago, United States of America, 6Emory University School 
of Medicine, Neurology, Atlanta, United States of America 

Aims: Proteomic subtyping is a valuable tool for understanding the biological differences between 
individuals, regardless of clinical presentation. Our recent proteomic studies of human brain tissues have 
identified disease subtypes in cognitively impaired individuals linked to distinct biological mechanisms and 
clinicopathological phenotypes in the aging brain. Here, we extend these analyses by including over 300 
new individual samples, which include over 100 African Americans. 
Methods: Over 9000 proteins were quantified from more than 900 postmortem brain samples obtained 
from the Religious Orders Study and Rush Memory and Aging Project using tandem mass tagged mass 
spectrometry (TMT-MS). Module hub proteins from a recent consensus network analysis of the human 
brain were utilized to classify samples into subtypes based on patterns in shared biology, using the 
MONET M1 modularity clustering algorithm. Furthermore, to preserve the effects of demographic factors 
on proteomic subtyping, age and sex were not regressed. Supervised machine learning approaches were 
utilized to identify proteins driving subtype distinction. 
Results: Unbiased classification of control, mild cognitively impaired (MCI) and Alzheimer’s Disease (AD) 
brain proteomes resolved multiple subtypes with expression differences across numerous cell-types and 
biological ontologies. Each subtype differs in their clinical and pathological presentation and 
demographics (e.g., age, sex, race). One subtype enriched with MCI and AD presented with atypical 
proteomic features associated with clinical and pathological hallmarks of cognitive resilience. 
Conclusions: Unbiased clustering can resolve pathological and cellular phenotypes linked to cognitive 
impairment. Further investigation of these distinct subtypes promises to meaningfully impact diagnostic, 
prognostic, and therapeutic precision.
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UNCOVERING THE ROLE OF AN AFRICAN-SPECIFIC ABCA7 FRAMESHIFT DELETION ON LIPID 
METABOLISM AND ALZHEIMER’S DISEASE 
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Aims: SA1: Assess the impact of the 44-bp deleted ABCA7 on lipid metabolism and AD 
pathology. SA2. Evaluate the effect of neuron-microglia crosstalk on lipid homeostasis. 
Methods: A) We studied the impact of an ancestry-specific deletion in ABCA7 on lipid metabolism using 
patient-derived isogenic iPSC lines. Since cholesterol plays a critical role in Aβ aggregation in neurons 
and Aβ phagocytosis in microglia, evaluating defects in the lipid metabolism in these lines will provide 
insight into the role of ABCA7 in AD pathology. B) We examined how the ABCA7 variant differentially or 
synergistically impacts lipid metabolism in neurons and microglia in monoculture and co-culture. 
Results: Most ABCA7 non-synonymous coding changes associated with AD do not reach the plasma 
membrane, but we have discovered that the truncated p.Arg578Alafs ABCA7 protein is stable and in fact 
does localize in the plasma membrane similar to the wild-type protein. We have also demonstrated that 
the truncated ABCA7 protein has altered cholesterol distribution in the plasma membrane, suggesting a 
dysfunctional ABCA7 in spite of its membrane localization. 
Conclusions: Genetic ancestry plays an important role in AD pathology with AAs having double the 
incidence of AD compared to non-Hispanic whites (NHW). However, the impact of AA-specific genetic 
variants on AD development has been understudied. ABCA7 is one of the leading genetic risk factors for 
African Americans and has a similar risk for African Americans as ApoE4 does in this population. This 
study will generate valuable phenotypic data in patient-derived neurons and microglia relating to both 
pathologic and cellular hallmarks of AD, including valuable insights into the role of ABCA7, a gene that 
has been implicated across populations, in lipid metabolism and AD development.
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ASSOCIATION OF BIN1 RISK VARIANT WITH CSF BIOMARKERS IN THE LONGITUDINAL EARLY 
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Aims: Objectives: The Bridging Integrator 1 (BIN1) has been shown to be associated with late-onset 
Alzheimer’s disease (AD) and is thought to play a role in the development or propagation of tau 
pathology. Explore the association of CSF biomarkers with the BIN1 risk allele rs7561528 in the 
Longitudinal Early-Onset Alzheimer's Disease Study (LEADS). 
Methods: Methods: In this study, biomarkers (Aß42/40, p-tau181, Neurofilament light chain (NfL), t-Tau, 
visinin-like protein-1 (VILIP-1), Chitinase 3-like 1 (YKL-40), Neurogranin (Ng), Synaptosomal-Associated 
Protein (SNAP-25) were measured in the CSF of 159 LEADS participants who were classified by 
diagnostic groups (cognitively normal (CN) [n=35], amyloid-positive early-onset Alzheimer’s disease 
(EOAD)[n=96], and amyloid-negative early-onset non-Alzheimer's disease [EOnonAD; n=28]). The CSF 
biomarker levels in each diagnostic group were standardized and studied for their association with the 
BIN1 rs7561528 risk variant. Levels of significance were determined between the three diagnostic 
groups, CN, EOAD, and EOnonAD, using one-way ANOVA. 
Results: Results: The levels of CSF biomarkers (p-tau181(Table1, Figure.1), NfL, t-Tau, VILIP-1, Ng, 
SNAP-25) were elevated in the BIN1 rs7561528 risk allele carrier group as compared to the non-carrier 
group in both CN and EOAD diagnostic groups but not in EOnonAD. The plot for p-tau181(Table 1, 
Figure 1) exemplifies the risk allele effect on CSF biomarkers. Table1. CSF p-tau181 biomarker level in 
BIN1 rs7561528 variant. Figure1. CSF p-tau181 association with BIN1 rs7561528 risk variant. The plot 
was constructed using standardized (z score) biomarker level and BIN1 carrier and non-carrier groups. 
Conclusions: Conclusions: This study evaluates the association of CSF biomarkers with BIN1 variants 
within diagnostic groups. Our findings on genetic variants associated with biomarkers may help further 
elucidate the mechanism behind BIN1 risk variants and their contribution to the progression of 
Alzheimer’s Disease.
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Aims: WGCNA, weighted correlation network analysis, is a network analysis tool that is widely used to 
identify combinations of genes that appear to have correlated expressions in the presence of a given 
phenotype. However, its network model conflates high and low expression and the correlation metric 
utilized doesn’t adapt to phenotype heterogeneity. Herein, we apply a robust network analysis tool, Duo, 
to analyze gene expression data in the context of late-onset Alzheimer disease (AD). 
Methods: AD gene expression dataset GSE132903 was downloaded from GEO Omnibus and split into 
Discovery (58 cases and 49 controls) and Validation (39 cases and 39 controls) such that sex was evenly 
balanced. Duo generated a network with communities of inter-correlated genes and identified significant 
communities. Finally, these communities were tested on the unseen Validation data. 
Results: We identified five statistically significant groups of highly synchronized genes. The cardinalities 
of these communities ranged from 2 to 23 genes and exhibited odds ratios of 0.17 [95%CI: 
0.05,0.54], 15.56 [95%CI: 3.88,16.00], 7.86 [95%CI: 3.43,18.03], 4.11 [95%CI: 1.89,8.95], 12.11 [95%CI: 
4.82,30.43] in the Discovery data and 0.21 [95%CI: 0.05,0.83], 3.18 [95%CI: 1.13,8.97], 4.02 [95%CI: 
1.56,10.32], 3.20 [95%CI: 1.27,8.09], 5.26 [95%CI: 1.69,16.30] in the Validation data. 
Conclusions: Two of the significant communities included genes with known AD associations. 
Community 3 with 23 nodes includes TTBK1, which is a kinase that phosphorylates tau. Additional 
interesting genes include UBTD1, which is involved in cellular senescence, and MKNK2 and CACTIN, 
which are involved in stress response. Community 10 with 6 nodes includes both PRKX and TNS1, which 
have been previously associated with AD risk. These results reveal highly synchronous genetic patterns 
that are significantly associated with AD in both Discovery and Validation datasets.
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OCCUPANCY OF BIIB113, AN INHIBITOR OF THE ENZYME O-GLCNACASE (OGA) IN THE HUMAN 
BRAIN. 
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Aims: BIIB113 is an inhibitor of the enzyme O-GlcNAcase (OGA) and developed for the treatment of 
Alzheimer’s disease. OGA inhibition is proposed to increase tau O-GlcNAcylation, resulting in reduced 
formation of tau. The aim of the present Positron Emission Tomography (PET) study was to describe the 
relationship between BIIB113 exposure and target engagement in the human brain. 
Methods: Single and multiple oral dose studies were conducted in healthy volunteers (HV). 3 to 4 
subjects were included per cohort and dosed with BIIB113. Target occupancy (TO) was measured with 
[11C]BIO-1819578, a PET tracer that binds specifically to OGA. TO was assessed at up to 72 hours (h) 
post dose. The volumes of distribution (VT) were estimated using Ichise’s Multilinear Analysis (MA1) 
model with arterial input function. Plasma PK was assessed up to 72 h after BIIB113 administration. 
Results: A total of 10 HV participated in the study. A single dose of BIIB113 was able to maintain >90 % 
TO up to 48 h post treatment. Lowering the dose was needed to obtain lower TO and thereby derive an 
EC50 after a single dose. However, 14 days of treatment with the lower dose of BIIB113 was sufficient to 
maintain >90% TO up to 48 h post last dose. PK/PD modelling was applied to the totality of data and 
suggested that the relationship between plasma BIIB113 concentrations and TO was described with an 
Emax model. 
Conclusions: We have demonstrated a high-level of brain TO (>90%) following single and multiple 
doses of BIIB113 in HV. These results support continued clinical development of BIIB113 in Phase 2 
studies and will support the selection of dose regimens.
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BIPOLAR DISORDER AS DELAYED AND INITIAL MANIFESTATION OF LYME DISEASE: 
IMPROVEMENT AFTER ANTIBIOTIC TREATMENT 
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Aims: Patients with Borrelia burgdorfer (bB) infection are at increased risk of later suffering from 
psychiatric disorders. So, far, very few cases of patients with history of Bb infection have been described, 
presenting with psychosis, mood disorders, schizophrenia and schizoaffective disorder bipolar type. This 
case describes schizoaffective disorder, bipolar type as presenting manifestation of Lyme disease in a 
patient with a long history of Bb infection. 
Methods: A 42-year-old male was initially presented to the Department of Neurology in 2022 due to long-
lasting behavioural changes despite psychiatric treatment. His medical history revealed that he had 
numerous tick bites throughout his life, in 2013 with erythema migrans that was not treated with 
antibiotics. He has had his first mood symptoms since 2017, since then they have been in constant 
progression. He was treated with haloperidol, flufenazinchloride, olanzapine. Since 2020 he feels 
weakness, fatigue and paresthesias. A lyme-disease-serologic tests were positive. He had been treated 
with a three week course of doxycycline and there were no signs of active Bb infection. However, his 
bipolar symptoms persisted. Control serologic tests were positive and ceftriaxone was given for 3 weeks. 
Results: Several days after ceftriaxone treatment, psychotic symptoms partially improved. His somatic 
delusions began to improve. On the combination of olanzapine 5 mg in the morning and clonazepam 0.5 
mg at bedtime, psychotic symptoms and mood symptoms improved even more. At the time of discharge 
the patient denied somatic delusions. 
Conclusions: This case demonstrated that psychiatric disturbances in Lyme disease may be improved 
after adequate antibiotic therapy, which is contrary to earlier cases in which psychiatric symptoms 
persisted or worsened which could be a secondary consequence of inflammation-induced 
neurodegeneration.
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SINGLE-CELL STUDY OF MICROGLIA TRANSCRIPTIONAL STATE HETEROGENEITY ACROSS 
HUMAN AND IPSC-DERIVED MODELS 
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Aims: Single-cell study of microglia transcriptional state heterogeneity across human and iPSC-
derived models 
Methods: We leveraged single-nuclei transcriptomic profiles (snRNA-seq) of human microglia (parietal 
cortex from 67 donors from the Knight ADRC and DIAN brain banks; N=15,726; Dataset1), iPSC-MLC 
CRISPRi/a-based genetic screens in human iPSC-derived microglia (N= 15,350; Dataset2), and WT and 
R47H TREM2 xenografted microglia (xMGs), isolated from chimeric AD mice (N= 25,407; Dataset3) to 
build a comprehensive atlas of microglia heterogeneity, that captures transcriptional states fairly well 
represented in each dataset. We employed Seurat v4 to integrate the data, and scArches to build 
classifiers. We leveraged this new reference to classify and annotate novel microglia in additional cohorts, 
species and experiments. 
Results: We identified homeostatic, activated, interferon (IFN), and IL1B clusters across datasets present 
in all data we had integrated. In addition, we identified MHCII. We observed that some of the clusters of 
original states were combined into single clusters. For example, CXCL10-IFN and INF. Furthermore, we 
build a multiclassifier to label novel microglia generated from hundreds of samples, and data from various 
experimental models. The cross-validation analyses indicate that the overall accuracy of the classifier 
(scArches) is 0.85, although it changes for the distinct datasets. For human microglia in Dataset1 the 
accuracy was 0.79, while for iPSC-MLC was 0.73 and 0.96 for Dataset 3. Our results indicate that this 
multi-model reference can capture subtle differences better that study-centric analyses. 
Conclusions: We are repurposing microglia transcriptomic single-cell data to build a cross-species and 
experimental iPSC-MLC to bridge across cohorts, species, and experiments. Our results, indicate that this 
new resource allows to simultaneously interrogate gene expression across different experiments and 
transcriptional states, and providing the foundation to integrate additional single-cell molecular data.
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ALTERED AMINO ACID PROFILE IN PATIENTS WITH ALZHEIMER'S DISEASE: INTERACTION 
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Aims: Background: Biochemical alterations linked to the neuronal/astroglial dysfunction affect the 
molecular composition of the interstitial fluid and of the cerebrospinal fluid (CSF). Nutritional status can 
influence the amino acids (AA) levels in subjects with Alzheimer’s disease (AD). This work is aimed to 
investigate the alterations of AA in CSF and plasma of AD patients and to investigate the possible 
combined role of malnutrition and pathology on the observed alterations 
Methods: In 54 patients with AD (69% males, 74.4 ± 8.2 years) and 17 age-matched control (CTRL) 
subjects, CSF and venous blood samples were taken for AA measurements. Patients were stratified 
according to the nutritional status (Mini Nutritional Assessment, MNA, scores). 
Results: Compared to CTRL, AD patients showed reduced levels of aspartic acid, and increased levels 
of taurine and 3-methyl-histidine (p<0.001). In addition, amyloid correlated inversely with histidine levels 
while p-tau correlated positively with serine levels. In the combined group (CG) including malnourished 
AD (16.7%; MNA < 17) and AD at risk for malnutrition (36.6%, MNA 17−24), all CSF essential amino 
acids (EAAs) and 30% of non-EAAs were lower compared to the CTRL (p < 0.018 to 0.0001), whereas in 
normo-nourished ADs (46.7%, MNA > 24) the CSF levels of 10% EAAs and 25% non-EAAs were 
decreased (p < 0.05 to 0.00021). Compared to normo-nourished ADs, CG had lower levels of Branched-
Chain AA both in plasma and CSF (p<0.01). 
Conclusions: AD patients had low levels of AA in plasma and CSF, particularly EAA and BCAA. The 
amino acid profile is an expression partly of the metabolic signature of the disease partly of the nutritional 
status.



 
VIRTUAL 

Topic: Theme A: β-Amyloid Diseases / A07.a. Animal Models: Transgenic rodents 

INTEGRATING GENOMIC AND ENVIRONMENTAL FACTORS FOR THE DEVELOPMENT OF 
PRECLINICAL MODELS OF LATE-ONSET ALZHEIMER'S DISEASE 

VIRTUAL E-POSTERS 

Adrian Oblak1, Mike Sasner2, Kevin Kotredes2, Ravi Shanker Pandey3, Alaina Reagan2, Katherine 
Haynes4, Claudia Rangel-Barajas1, Stacey Sukoff Rizzo4, Gregory Carter2, Bruce Lamb1, Gareth Howell5 
1Indiana University School of Medicine, Stark Neuroscience, Indianapolis, United States of America, 2THE 
JACKSON LABORATORY, The Jackson Laboratory, Bar Harbor, United States of America, 3THE 
JACKSON LABORATORY, For Genomics Medicine, FARMINGTON, United States of 
America, 4University of Pittsburgh, Medicine, Pittsburgh, United States of America, 5THE JACKSON 
LABORATORY, Research Faculty, Bar Harbor, United States of America 

Aims: The IU/JAX/PITT MODEL-AD Center's primary focus is to characterize mouse models that express 
significant genetic risk factors, namely the APOE4 allele of apolipoprotein E and the R47H allele of 
triggering receptor expressed on myeloid cells (Trem2*R47H). 
Methods: To achieve this, we established the LOAD2 strain, which was double homozygous for 
humanized amyloid-beta, APOE4 and Trem2R47H on the C57BL6J (B6) genetic background. We 
employed a comprehensive phenotyping approach, which included in vivo imaging, multi-omics analysis, 
and immunofluorescence. Furthermore, we explored the impact of a high fat/high sugar diet (HFD) on the 
alignment of mouse models with human LOAD. 
Results: Findings indicate that, when compared to LOAD2 mice fed a regular diet, LOAD2 mice on an 
HFD exhibit increased levels of insoluble Aβ, cortical neuronal cell loss, elevated levels of neurofilament 
light chain (NfL) in both the plasma and brain. Intriguingly, gene expression profiles and proteomic 
signatures of aged LOAD2+HFD mice aligned with ‘omics signatures of AD patients in the absence of 
core neuritic plaques, which were not detected up to 24 months of age. Additionally, positron emission 
tomography and computed tomography (PET/CT) scans using 64Cu-PTSM and 18F-FDG reveal more 
pronounced disruptions in blood flow and glucose uptake in LOAD2 HFD mice. 
Conclusions: Mice with genetic risk for LOAD coupled with environmental risk factors demonstrate 
aging-dependent changes in line with a spectrum and trajectory of features of clinical LOAD. From a 
precision medicine approach, our Preclinical Testing Core is prioritizing LOAD2+HFD mice as an 
important model system for evaluating the therapeutic potential of non-amyloid targeting therapeutics as 
well as for prophylactic interventions initiated prior to significant amyloid accumulation.
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Aims: Although APOE ε4 carrier status, matrix metalloproteinases-9 (MMP-9), and its tissue inhibitor 
(TIMP-1) are associated with the disruption of blood-brain barrier integrity, prolonged neuroinflammation, 
and Aβ clearance, the role of matrix remodeling enzymes in neurodegeneration remains unclear. This 
study aimed to investigate the influence of APOE ε4 carrier status on plasma MMP-9, TIMP-1 levels, and 
hippocampal volume, and to assess the correlation between MMP-9/TIMP-1 ratio with hippocampal 
volumetric measurements in patients with dementia due to Alzheimer’s disease (AD). 
Methods: We enrolled 53 patients with probable dementia due to AD. The positivity of selected CSF AD 
biomarkers was determined using the A/T/N classification. Brain magnetic resonance imaging (MRI) was 
performed according to the dementia protocol, and hippocampal volumetry was analyzed using 
Vol2Brain. Plasma MMP-9 and TIMP-1 levels were determined by ELISA. APOE rs429358 and rs7412 
were analyzed using the Real-Time PCR method with allele-specific TaqMan assays, followed by the 
analysis of APOE ε2/ε3/ε4 allele carrier status. 
Results: Volumetric analysis based on brain MRI scans showed that APOE ε4+ patients exhibited a 
decline in hippocampal volume, including total volume (p=0.008), total/intracranial volume (ICV)(p=0.008), 
right hippocampus (p=0.002), right/ICV (p=0.000), and left hippocampus (p=0.033), when compared to 
APOE ε4- patients. Although we didn’t find a significant difference in levels of plasma MMP-9, TIMP-1, 
and MMP-9/TIMP ratio between APOE ε4+ and APOE ε4- patients, we observed a positive correlation 
between the plasma MMP-9/TIMP-1 ratio and the Asymmetry Index (AI) of hippocampus in volumetry, as 
a neuroradiological biomarker of disease progression (r= 0.437; p=0.018). 
Conclusions: Our findings suggest that the MMP-9/TIMP-1 ratio may be involved in neurodegeneration 
and could potentially serve as a promising plasma biomarker for monitoring disease progression in AD.
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Aims: The ApoE ε4 allele of the apolipoprotein E (APOE) gene is a strong genetic risk factor for aging-
related cognitive decline. However, the causal connection between ApoE ε4 allele and cognition is not 
well understood. The objective of this study was to identify the roles of Amyloid/Tau (AD pathology) in 
associations of APOE with cognition. 
Methods: We studied mild cognitive impairment individuals from the Alzheimer’s Disease Neuroimaging 
Initiative database The multiple linear regression analyses were conducted on 397 subjects(mean age of 
71.9 years; 58.9% of female; 48.3% of APOE ε +4 allele carriers) (Table1) Serial mediation model of 
biomarker cascade hypotheses were performed using ApoE ε4 as predictor, CSF amyloid beta, phospho-
Tau as Mediators and Cognition represented by CDR-SB across 36months as outcome adjusted by age, 
gender, education. Causal mediation analyses with 5,000 bootstrapped iterations were conducted to 
explore the mediation effects. Process R package was used for mediation analysis 
Results: In MCI, APOE e+4 allele was not directly correlated with cognitive decline across 36months The 
effect of the APOE genotype on cognition was partly mediated by amyloid beta (p<0.001) but not by 
phopho-Tau (p=0.212) (Fig1 & Table2). 
Conclusions: AD biomarker partially mediates the potential links between APOE genotype and 
cognition. Overall, the APOE ε4 allele may lead to a dysregulation of the AD cascade, which in turn leads 
to cognitive impairment.
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Aims: Donanemab is an antibody that specifically targets brain amyloid plaques. The objectives of these 
analyses were to characterise population pharmacokinetics of donanemab, including flat vs weight-based 
dosing, and identify any significant factors impacting exposure. Additionally, we evaluated the possibility 
that apolipoprotein E (APOE)-mediated breakdown of the blood-brain barrier (BBB) could lead to 
increased concentrations of donanemab in the cerebrospinal fluid (CSF). 
Methods: Analyses included participants with early, symptomatic AD (mild cognitive impairment or mild-
to-moderate AD) in the combined population from a phase 1 study (N=61; NCT02624778), phase 2 study 
(TRAILBLAZER-ALZ; N=256; NCT03367403) and phase 3 study (TRAILBLAZER-ALZ2; N=1954; NCT). 
Breakdown of the BBB is suggested to be more pronounced in APOE ε4 carriers compared to non-
carriers (1); CSF data was collected in Phase 1 study and dose-normalised concentration by APOE ε4 
genotype are reported. Donanemab population pharmacokinetic model was developed using non-linear 
mixed effects modelling in NONMEM 7.5.0. Covariates evaluated included estimators of body size, age, 
gender, race, ethnic origin, creatinine clearance, serum bilirubin, albumin, renal function, hepatic status, 
anti-drug and neutralizing antibodies (status and titer over time), formulation (lyophilized versus IV 
solution), baseline tau pathology, and baseline amyloid load. Covariate selection criteria included 
convergence of the estimation and covariance routines, good precision of the parameter, and variance 
estimates (relative standard error < 50%), and statistically significant difference in objective function value 
(OFV) criterion: ≥ 6.635-point drop in OFV (P < 0.01) for forward inclusion; and ≥ 10.828-point drop in 
OFV (P < 0.001) for backward selection. 
Results: CSF from phase 1 trial showed no clear differences in concentration of donanemab CSF 
between APOE ε4 subgroups. Donanemab had a median terminal elimination half-life of 12.1 days for a 
typical participant with weight of 72kg and maximum antibody titer of 1:2560. Donanemab has a two-
compartment disposition following IV infusion with between-participant variability on serum clearance and 
central and peripheral volumes. Although donanemab serum clearance increased with body weight and 
antidrug antibody (ADA) titer, the impact was not clinically significant with 17% decrease in exposure and 
31% decrease in Ctrough,ss. Donanemab exposure was not influenced by age, sex, race, creatinine 
clearance, formulation, hepatic and renal functions, or apolipoprotein E4 gene carrier status. Changing 
from weight-based (phase 1) to flat dosing (phase 2 and 3), resulted in a modest increase in Cmax,ss 
variability, but no meaningful changes in AUCt,ss or trough concentrations at steady state. 
Conclusions: Donanemab serum and CSF concentrations did not differ in APOE ε4 carriers and non-
carriers with the steady state ~0.2% donanemab CSF:serum ratio across varying doses of donanemab. 
Weight-based and flat dosing resulted in similar serum exposure and flat dosing was recommended for 
donanemab in phase 2 and 3 studies, both of which achieved their primary efficacy endpoints.
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Aims: To clinically validate the LucentAD p-Tau 217 assay, based on Janssen antibodies and run on 
Simoa, across diverse clinical cohorts as a CLIA LDT. 
Methods: We employed EDTA plasma samples from patients with mild cognitive impairment (MCI) and 
AD dementia from the Amsterdam Dementia Cohort (ADC), and individuals with MCI and mild AD 
recruited for the BioHermes trial. The ADC cohort represents a memory clinical setting with CSF 
biomarkers as the method for amyloid status. BioHermes included participants from 17 US sites with 
emphasis on racial/ethnic diversity and amyloid PET for amyloid status. These two clinical groups 
represent divergent settings, reference methods, and geographic/ethnic/racial samplings. Clinical 
thresholds were established with a randomized sampling of the ADC and BioHermes cohorts with a focus 
on the ADC cohort. These thresholds were then validated with the remaining ADC and BioHermes 
samples. Aligning with updated draft NIA-AA criteria, a 3-zone approach (low, intermediate, high risk) was 
chosen in recognition of p-Tau 217 signal overlap between amyloid negative and positive samples. 
Results: The clinical performance parameters depicted in Table 1 were obtained: Table 1 

Performance 
category 

ADC training 
n=165 

ADC validation 
n=187 

BioHermes 
n=521 

ADC + BioHermes 
n=873 

AUC 0.96 0.93 0.87 0.89 

Sensitivity† 92.4% 90.2% 89.3% 90.3% 

Specificity† 100% 97.8% 88.0% 91.3% 

Accuracy†(NIA-AA) 94.2% 92.8% 88.7% 90.7% 

Interm. range 26.7% 26.2% 34.0% 30.9% 

 

†Excluding samples in the intermediate range 

Conclusions: Across two diverse clinical studies, the LucentAD p-Tau 217 blood test 

achieved an overall accuracy exceeding 90%, meeting the stringent requirements set 

forth in the proposed NIA-AA revised criteria document. The LucentAD p-Tau 217 

test provides a blood-based method for accurate amyloid risk stratification of patients 

with objective cognitive symptoms.
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Aims: Synaptic function and brain functional connectivity is impaired in Alzheimer’s disease (AD). 
Recently, in the SEQUEL phase 2 clinical trial (NCT04735536) in AD patients, we have shown that our 
drug candidate, CT1812, can favorably impact the functional connectivity as measured by the quantitative 
EEG measure corrected Amplitude Envelope (AECc p=0.034). To identify synaptic markers of CT1812 
associated with this favorable change, we performed Pearson correlation analyses between multiple EEG 
parameters and the CSF proteome from SEQUEL. 
Methods: Participants (n=16) receive four-weeks of either CT1812 (300 mg, PO, qD) or placebo following 
a two-week washout, then switched treatment for another four-week period. Tandem-mass tag mass 
spectrometry proteomics was performed on CSF at baseline, after both treatment periods. Pearson 
correlation analyses were performed across EEG parameters including AECc and each protein (2,612) in 
the CSF proteome (p<0.05) from CT1812 treated patients only. Comparative analyses were performed 
across EEG parameters followed by pathway analysis using STRING (p<0.05). 
Results: Sets of proteins were identified to be significantly correlated, using Pearson correlation 
analyses, with global alpha AECc power (p< 0.05). Amongst the most correlated biomarkers identified 
were SLC4A1 (r=0.86), ALDH1A1 (0.79), PIK3IP1 (r=-0.83) and MALRD1 (r=-0.77). Pathway analysis of 
proteins commonly associated across multiple alpha AECc parameters indicated an impact on 
proteasomal (PSMA, PSMB), extracellular exosomal (WNT4, ALDL1A1) and vesicular (PRDX2) biologies. 
Conclusions: In summary, here we identify potential molecular correlates to parameters of brain activity 
as assessed via EEG. Whether these molecular correlates could be surrogate biomarkers of brain 
connectivity warrants further study. These findings are consistent with the mechanism of action of 
CT1812 in impacting synaptic function, and may support the clinical development of therapeutics that 
impact functional connectivity or synaptic activity.
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Aims: Aging is associated with cognitive alterations that lead to dementia. The cognitive reserve 
hypothesis suggests that people with higher cognitive performance have a lower risk of developing 
cognitive decline or dementia. Therefore, it is important to study people with high cognitive reserve to 
identify protective factors against dementia. Previous works found that older people who attend university 
programs for Seniors are involved in more cognitively stimulating activities than people from the general 
population and might have better preserved cognitive function through an increased cognitive reserve. 
This work aims to analyze the association of cognition and brain structure in cognitively active older 
people through a neuropsychological battery and structural magnetic resonance imaging (MRI) data. 
Methods: Data on brain structure and cognitive functioning of 40 people (30 women, 75%) over 55 years 
of age enrolled in university courses at the Miguel Hernández University of Elche are presented. 
Results: The mean age was 68.9 (SD=6.14) and the mean educational level was 13.47 (SD=3.89). All 
participants were evaluated using a neuropsychological battery and underwent an MRI study to identify 
brain volume. In this sample, age was associated with the volume of the bilateral putamen, the bilateral 
accumbens, and the left hippocampus. Education was associated with the left pallidum and hippocampus. 
Left hemisphere brain volume and total brain volume were associated with processing speed, semantic 
memory, and naming, but not with episodic memory. Right brain volume was associated with semantic 
memory. Brain volume was not associated with the risk of presenting one or more low scores (p = .150 - 
.273) 
Conclusions: A preserved processing speed could be key to preserving better cognitive functioning in 
older people, regardless of the brain volume of memory-related structures.
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Aims: Parkinson’s disease (PD) is among the most common neurodegenerative conditions in the ageing 
population, affecting about 2% of persons older than 60 years of age. It is characterized by the loss of 
dopaminergic neurons in the substantia nigra pars compacta (SNpc) region of the of the midbrain, often 
leading to a decline in motor and cognitive functions. Levodopa is the current effective treatment for PD, 
however, its long-term use often leads to debilitating side effects. Therefore, research into alternative PD 
treatments is plausible, especially botanical phyto-compounds. The aim of this study is to investigate the 
potential neuroprotective effects of phyllanthin, a bioactive lignan, in an in vitro model of PD 
Methods: An MPP+-induced SH-SY5Y cellular model of PD was used to investigate the cytotoxic effects 
of phyllanthin while the optimum concentrations of phyllanthin and MPP+ were determined using the MTT 
cell viability assay. Experiments to determine nitric oxide (NO), adenosine triphosphate (ATP), 
intracellular calcium levels, mitochondrial membrane potential (MMP), and caspase 3/7 activity were 
performed. Molecular docking was performed to determine phyllanthin interaction with the enzymes 
acetylcholinesterase (AChE), butyrylcholinesterase (BuChE) and monoamine oxidase-B (MAO-B) 
Results: Overall, results show that phyllanthin could protect cells against MPP+-induced toxicity. 
Specifically, phyllanthin increased cell viability in MPP+-treated cells, attenuated mitochondrial dysfunction 
by increasing ATP production and prevented cell death through the inhibition of MPP+ induced increase in 
caspase 3/7 activities. Results from the in-silico studies and enzymatic assays also showed weak binding 
of the enzymes AChE, BuChE and MAO-B to phyllanthin, as well as very poor enzyme inhibition. 
Conclusions: The results obtained suggest that phyllanthin has neuroprotective effects, thus supporting 
its potential use as a neuroprotective agent. However, more experiments are needed to elucidate its 
mechanisms of action.
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Aims: To report a case of severe and reversible camptocormia following oral pramipexole therapy in a 
Parkinson’s disease patient. 
Methods: A 79-year-old male, with a known case of Parkinson’s disease presented in the clinic with 3-
year complaints of progressive stooped posture on standing, with anterior bending on walking, without 
any history of backache or fall. This bending improves when he stands with back support or lies down 
suggesting camptocormia. For Parkinson’s disease, the patient was on oral syndopa plus (levodopa plus 
carbidopa) 125 mg three times a day, pramipexole 0.25 mg three times a day, amantadine 100 mg two 
times a day, and his tremors, bradykinesia and rigidity were significantly controlled. There was no history 
of any psychiatric drug intake or any symptoms suggesting atypical parkinsonism in the past. On 
examination, the patient walks with significant anterior bending, with left-hand dystonic posturing while 
walking. On lying down posture improves, and no spinal deformity or tenderness over the back is present. 
Results: On evaluation, blood tests and imaging of the brain and spine were normal. In view of 
camptocormia developing in Parkinson’s disease patients without the use of any neuroleptic agent, the 
patient’s pramipexole is withdrawn, and his anterior bending improved significantly following this. 
Syndopa CR 250 mg at night was added and amantadine was further increased to control his Parkinson’s 
disease symptoms. 
Conclusions: Dopamine agonists can cause induce or aggravate camptocormia but the exact 
pathophysiology is unknown. Truncal dystonia, rigidity, and/or proprioceptive disintegration are the 
possible central mechanisms of camptocormia. How pramipexole, a dopamine agonist causing 
camptocormia is debatable, but identification of this rare, but important cause of camptocormia should 
always be considered if other causes are ruled out.
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Aims: Huntington disease (HD) is a chronic, debilitating genetic disease that affects physical, emotional, 
cognitive, and social health. The progressive nature of the motor, cognitive, psychiatric, behavioral and 
functional symptoms of Huntington's disease can cause a deterioration in the perception of the quality of 
life of patients and their caregivers. Moreover, research suggests that chronically ill patients and their 
caregivers perceive illness differently, and that these differences have a negative impact on patients’ 
quality of life (QoL). The aim of this study is describe the health-related quality of life in patients with 
Huntington's disease and caregivers, and assess whether illness perceptions of patients with 
Huntington’s disease (HD) differ from those of their caregivers and affect their quality of life. 
Methods: Descriptive cross-sectional study with comparison group of 22 patients with genetic testing for 
diagnosis and first-degree caregivers. We used the WHOQOL-BREF scale to assess quality of life. It 
evaluates four areas: physical health, psychological health, social relationships and environment. 
Results: Statistically significant differences were found in the perception of quality of life and satisfaction 
with health status in the group of patients with Huntington's disease compared to the group of caregivers. 
The most affected areas of quality of life in patients were social relationships and the environment. Also, 
chronically ill patients and their caregivers perceived illness differently, and that these differences have a 
negative impact on patients’ quality of life. 
Conclusions: Due to the complexity of the signs and symptoms of Huntington's disease, the study of 
quality of life provides a comprehensive and valid evaluation of satisfaction with the state of health and 
well-being of patients and their caregivers.
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Aims: To explore the clinical features and prognostic factors for relapse of acute disseminated 
encephalomyeltis (ADEM) in an adolescent . 
Methods: A 14 year old boy was prospectively analyyzed on the basis of clinical manifestations , 
laboratory features , magnetic resonance imaging (MRI) , treatment and prognosis . 
Results: A 14 year old boy presented to us with recurrent episodes of focal neurological deficit 
.The patient was apparently alright until June 2022 when he developed fever followed 
by quadriparesis. Mri was suggestive of focal hyperintensities in left frontal lobe and 
subcortical and periventricular white matter. Similar signals were seen were also seen in 
splenium of corpus callosum and on pons in the right side . T2 weighted images showed 
with hyperintense signal involving long segment of cervical cord from . Csf analysis 
revealed albuminocytological dissociation .Oligoclonal band cells were negative in Csf . 
Serum anti mog and anti aquaporin 4 antibody in were also negative. VEP was b/l 
abnormal. Patient was given pulse methylprednisolone for 5 days after which he recovered 
with residual weakness. This episode was followed by similar episodes of neurological deficit 
at 6 months and 12 months respectively with new lesions on MRI. 
Conclusions: Multiphasic ADEM involves two or more episodes that are separated by at least 3 
months.It is a rare entity. The treatment of multiphasic ADEM is aimed at reducing inflammation and 
preventing further damage to myelin .The main treatment is high dose corticosteroids which are usually 
given intravenously for a few days . Other immunosuppressive or immunomodulatory drugs may be used 
like IVIG ,Plasmapharesis, rituximab or cyclophosphamide.
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Aims: Mutations in the amyloid precursor protein (APP) gene can cause early onset familial Alzheimer’s 
disease and/or cerebral amyloid angiopathy (CAA). We analysed pathological aspects of the novel de 
novo APP Y681H Aros mutation, identified in a Swedish subject who presented with a cerebral 
hemorrhage at the age of 55. The brain showed prominent amyloid-beta (Abeta) plaque deposition in the 
cortex and abundant CAA. Because this mutation is located next to the BACE1 beta’-cleavage site on 
APP and in proximity of neprilysin and insulin degrading enzyme (IDE) Abeta cleavage sites, we analyzed 
how it affects APP processing, Abeta degradation and aggregation propensities in vitro. 
Methods: HEK293 cells were transfected with WT or Aros APP-containing vectors, and Abeta levels 
were measured in the supernatants though ELISA assays. Monomers of synthetic Abeta1-42 WT 
and Aros peptides, isolated by size exclusion chromatography, were incubated at 37°C with 20μM ThT to 
monitor their time-dependent aggregation. In vitro digestion of abeta monomers, incubated with 
recombinant neprilysin and IDE for 2 h at 37°C, was visualized with western blot and quantified with 
Image Lab software. 
Results: Abeta1-40 levels and of Abeta1-40/Abetax-40 ratio was significantly increased in APP Aros-
transfected cell supernatant compared to APP WT. No changes were observed in Abeta1-
42 Aros aggregation kinetics compared to WT, while Abeta1-42 Aros was digested to a lesser extent by 
neprilysin and IDE in vitro. 
Conclusions: The APP Aros mutation appears thus to influence APP processing and increase Abeta 
production. Although no changes in aggregation propensities were observed for Abeta1-42 Aros, the 
variants appear to be less degradable, which could also lead to increased Abeta brain levels. We are next 
assessing the deposit composition, structural features, and toxic properties of the Aros Abeta mutant.
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Aims: Aducanumab (BIIB037) has accelerated approval for patients with early Alzheimer's disease (AD) 
via intravenous (IV) infusion. Study 221HV104 (NCT05216887) evaluated the pharmacokinetic (PK) 
comparability and safety and tolerability of aducanumab administered by subcutaneous (SC) injection 
versus IV infusion, potentially offering a more convenient and accessible route of administration. 
Methods: An open-label, parallel-arm study compared a single weight-based 10 mg/kg IV dose of 
aducanumab with two 700 mg SC doses of aducanumab administered 2 weeks apart. 124 healthy 
volunteers were randomized and dosed with study treatment, with 120 participants included in the PK 
Analysis Set. 
Results: Aducanumab AUCinf in participants treated with aducanumab 10 mg/kg IV and participants 
treated with two aducanumab 700 mg SC doses were comparable, with a geometric LS mean ratio of 
93.9% (0.939, 90% CI [0.863, 1.022]). Aducanumab was well tolerated in healthy volunteers after a single 
10 mg/kg IV dose or two 700 mg SC doses. The overall incidence of adverse events (AEs) was 50.8% in 
the IV arm and 30.2% in the SC arm. Headache was the most common AE in both arms. One serious AE 
(enterocolitis) in the SC arm was assessed as severe, related to treatment, led to treatment 
discontinuation, and resolved. All other AEs reported during the study were classified as mild or moderate 
and resolved or were resolving. No deaths occurred during the study. Three participants (4.8%) in the SC 
arm developed treatment-emergent anti-aducanumab antibodies. 
Conclusions: Aducanumab administered as two 700 mg SC doses demonstrates a high degree of PK 
comparability to aducanumab administered as a single weight-based 10 mg/kg IV dose and is well 
tolerated in healthy volunteers.
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Aims: Vascular dementia (VaD), the second most common cause of dementia, is characterized by 
cognitive decline due to reduced cerebral blood flow and blood brain barrier disruption. Current evidence 
demonstrates that not only are VaD patients at higher risk of severe COVID-19 illness and mortality, but 
also that pre-existing cognitive dysfunction/dementia is associated with increased COVID-19 incidence. 
Conversely, SARS-CoV-2 infection alone worsens dementia-related mild cognitive impairment (MCI) and 
increases risk of cognitive decline, supported by similar fMRI findings demonstrating hypoperfusion. 
Therefore, we hypothesize that both vascular dementia and long COVID bear a common vascular 
mechanism. 
Methods: To investigate, we conducted a chronic-phase COVID-19 study utilizing an innovative non-
transgenic mouse model with Mouse Adapted 10 (MA-10) strain of SARS-CoV-2 following surgical 
treatment with bilateral carotid artery stenosis (BCAS) to model VaD. We inoculated 12-week-old C57 
mice intranasally with 1x10^4 PFU of MA-10 and followed them to 15 days post-infection. Bulk RNA 
sequencing on brain tissues and analysis with Ingenuity Pathway Analysis (IPA) was performed. 
Results: Bulk RNA sequencing on brain tissues and analysis with Ingenuity Pathway Analysis (IPA) 
revealed substantial net alterations to several signaling pathways, potentially providing critical insights 
into the mechanisms underpinning acute and chronic COVID-19 morbidities. Our findings confirm a 
significant mechanistic interaction between VaD and long COVID, suggesting that existing therapies 
targeting VaD may also be effective in long COVID. 
Conclusions: In conclusion, our study provides compelling evidence that vascular dementia and long 
COVID share a common pathophysiological basis, likely rooted in vascular dysfunction via endothelial 
inflammation.
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Aims: Objectives: Reduced activity of Rab10, a small Rab GTPase involved in vesicular trafficking was 
found to confer resilience against Alzheimer’s disease (AD) even for high-risk individuals. To identify the 
mediators of Rab10-dependent neuroresilience, we developed heterozygous knockout mice for Rab10 
(Rab10+/-). The objective of this study was to elucidate the role of Rab10 in the AD-dependent activation 
of central and peripheral immune responses. 
Methods: Methods: Immunofluorescence staining: for Iba1 and GFAP on coronal sections from 4-month-
old Rab10+/ and Rab10+/+ mice. Flow cytometry: to evaluate the activation state and the 
immunophenotype of specific immune cells isolated from the spleen of 4-month-old Rab10+/ and 
Rab10+/+ mice. Treatment of Rab10+/- and Rab10+/+ organotypic hippocampal slices with oligomeric 
amyloid (oAβ) or scrambled Aβ peptide as control, followed by measurement of pro-inflammatory cytokine 
release into the culture medium using a Luminex multiplex assay. 
Results: Results: In the Rab10 +/- hippocampus, the baseline activation status of the microglia (Iba1-
immunoreactivity) was significantly reduced. Flow cytometry analysis of peripheral immune cells indicated 
reduction in natural killer (NK) cells in the spleen of Rab10+/- mice. There was no difference between 
genotypes in the total CD8 and CD4 lymphocytes. However CD8 effector cells % was significantly lower, 
while CD4 effector cells were higher in Rab10+/- mice. Treatment of Rab10+/- and Rab10+/+ organotypic 
hippocampal slices with oAβ42 or scAβ followed by measurement of cytokine release indicated a 
significant reduction in the production of IL1-β, TNFα and IFNγ in Rab10+/- slices. 
Conclusions: Conclusions: Our data suggest a role for Rab10 in innate immunity that has been shown 
to contribute to AD progression. Through attenuating neuroinflammation and modulating immune cell 
phenotypes, Rab10 reduction might offer a promising therapeutic avenue for prevention or treatment of 
AD.
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Aims: This clinical case report aims to deepen our understanding of the relationship between GBA1 
mutations and synucleinopathies. Biallelic GBA1 mutations typically result in Gaucher disease (GD). Not 
only patients with GD, but patients with GBA1 heterozygous mutations have an increased risk of 
Parkinson's disease (3.5-6 times) and dementia with Lewy bodies (8.28 times). 
Methods: We conducted a comprehensive evaluation of a 67-year-old male with a history of Gaucher 
disease type 1 who exhibited a two-year decline in cognition and parkinsonism. Our assessment involved 
cognitive testing, neurological examination, neuroimaging, analysis of genetic history related to GBA1 
mutations, and documentation of the response to dopamine replacement therapy, along with a literature 
review. 
Results: Cognitive assessments revealed notable decline, especially in attention and visuospatial 
domains. The physical examination indicated mild symmetric parkinsonism, and MRI showed mild 
generalized atrophy. The patient experienced improved motor symptoms with levodopa, but higher doses 
were intolerable due to cognitive issues. 
Conclusions: With the increasing use of enzyme replacement therapy in Gaucher disease, more patients 
are reaching ages at which they may develop parkinsonism. While the association between Parkinson's 
disease and Gaucher disease has been extensively studied, there is limited literature on the connection 
between Lewy body dementia and Gaucher disease. Thus, it is crucial to consider this diagnosis in GBA1 
mutation carriers experiencing cognitive decline, as it could have significant implications for their clinical 
management in the future.
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Aims: The work was carried out within the framework of BRAINPHONE project for voice diagnostics of 
Parkinson’s disease (PD) with artificial intelligence (AI) method. The method used is convolutional neural 
network (CNN), trained with 1000 unique audiorecords of voices of PD patients vs healthy volunteers 
(50/50%). The aim of the study was the assessment of quality metrics of AI method in comparison with 
MDS clinical criteria of PD. 
Methods: For validation test 10% from training sample was selected: balanced sample with 50 PD 
patients (25 early and 25 advanced stages) and 50 healthy volunteers. From the sample were excluded 
patients with atypical and other types of parkinsonism and with disorders associated with speech 
disturbances. Data was collected in June-July 2023 in the Republican Centre for Movement Disorders 
(Kazan, Tatarstan Republic, Russia). All patients were assessed at first by 2 experienced 
parkinsonologists and then with the trained CNN. The specialist’s diagnosis was made on the MDS 
clinical criteria of PD with output “PD” or “non-PD”. The trained CNN output was “possible PD” (counted 
probability of 0.5 and higher) and “non-PD” (counted probability less than 0.5). 
Results: The sensitivity of trained CNN was 80.1%, the specificity – 92.3%. According to literature for 
MDS clinical criteria of PD the sensitivity is 82,6-94,5% and the specificity is 57,8-88,5% [1,2]. 
Conclusions: Compared with clinical criteria voice diagnostics via trained CNN shows comparable 
results in sensitivity and better results in specificity. Potentially, diagnostics using trained CNN can be 
applied as a screening tool. The limitations of the study are balanced testing sample (50/50% vs 99,5-
98/0.5-2% of PD and healthy persons in real-life depending on age and area); people with speech 
disturbances and other types of parkinsonism were excluded.
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CATHEPSIN B GENE DELETION IMPROVES BEHAVIORAL DEFICITS AND REDUCES PATHOLOGY 
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Aims: Cathepsin B is a powerful lysosomal protease. The goal of this research was to evaluate cathepsin 
B gene knockout outcomes for amelioration of brain behavioral dysfunctions and neuropathology in 
neurological disease animal models of Alzheimer’s disease, traumatic brain injury, and related. 
Methods: Several neurological disease mouse models of Alzheimer's disease (AD), traumatic brain injury 
(TBI), and others were subjected to cathepsin B gene knockout and evaluated for improvements in 
behavioral dysfunctions including memory deficit and compromised motor function. Brain neuropathology 
in AD models was assessed for Abeta peptides and amyloid load, and a TBI model was assessed for 
brain lesions and neuronal loss. These efforts assessed cathepsin B mediation of neurodegenerative 
disease conditions. 
Results: Deletion of the cathepsin B gene resulted in significant improvements in behavioral deficits and 
provided amelioration of neuropathology of Alzheimer’s disease (AD), traumatic brain injury (TBI), and 
related models of brain disorders. In AD models expressing amyloid precursor protein (APP) mimicking 
common sporadic AD, cathepsin B knockout improved memory deficit, ameliorated neuropathology, and 
reversed Abeta peptide biomarkers. 
Conclusions: Overall, the extensive data provides strong evidence that deletion of the cathepsin B gene 
improves behavioral dysfunction and reduces brain neuropathology in Alzheimer's disease, traumatic 
brain injury, and related neurological disease models. These findings support cathepsin B as a drug 
target for inhibitors to block its upregulation and thereby ameliorate cognitive deficit in Alzheimer's 
disease and improve behavioral dysfunctions in TBI-related brain injuiry and related neurological 
diseases.
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Aims: We have reported that sonic hedgehog (SHH) expression is elevated in the Alzheimer’s disease 
(AD) transgenic mouse brain (APPswe/PS1dE9; Hung et al., 2016). Further, we found that exogenous 
application of SHH exerts protective effects against transient focal cerebral ischemia (Huang et al., 2013). 
However, whether chronic activation of SHH signaling may affect AD phenotypes in vivo has been less 
well studied. The present work was therefore conducted to test whether the smoothened agonist (SAG), a 
SHH pathway activator, may recover the cognitive deficits and alleviate pathological aggression to exert 
beneficial effects in the animal model of AD. 
Methods: Wild-type (WT) littermates and APPswe/PS1dE9 (AD) mice were intranasally given SAG for 12 
weeks during 7-10 months of age. Three behavioral tests including novel object recognition test, Morris 
water maze, and fear conditioning were performed at the completion of drug delivery. Afterwards, cortical 
and hippocampal tissues were collected for biochemical analyses. 
Results: We found that SAG restored the abilities of recognition and spatial memory in the AD mice 
based on the results of all three behavioral tests. Biochemical analyses revealed that SAG recovered 
synaptic plasticity, alleviated caspase-3-dependent apoptosis, decreased the formation of senile plaques 
and soluble Aβ1-42, mitigated the microgliosis, as well as alleviated oxidative stress in the AD mice. 
Conclusions: We conclude that SAG can have beneficial effects in AD mice.
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MORTALITY IN HYPERTENSIVE PATIENTS WITH DEMENTIA TREATED WITH RENIN-
ANGIOTENSIN-ALDOSTERONE SYSTEM (RAAS) INHIBITORS. A LONGITUDINAL NATIONWIDE 
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Aims: This study evaluates the impact of the use of renin-angiotensin-aldosterone system (RAAS) 
inhibitors on mortality rates in hypertensive patients diagnosed with dementia, aiming to inform treatment 
strategies for this growing patient population. 
Methods: In a longitudinal nationwide cohort study, we scrutinized data from the Swedish national health 
registers, specifically examining individuals diagnosed with hypertension up to 2018. We conducted a 
comparative analysis of RAAS inhibitor users and non-users, employing propensity score matching to 
account for potential confounding factors. Additionally, we stratified the results by dementia status for 
further insight. 
Results: In a study of 158,176 hypertensive patients, 21,152 of whom initiated RAAS inhibitors, their use 
was linked to reduced mortality risk (HR=0.92, 95% CI: 0.90-0.94) across the entire cohort. This effect 
was even more significant when concentrating on patients with confirmed clinical dementia, where the HR 
decreased to 0.86 (95% CI: 0.77-0.96). Comparing the two major classes of RAAS inhibitors, angiotensin 
receptor blockers (ARBs) showed a lower mortality risk in the overall cohort (HR=0.89, 95% CI: 0.83-
0.94) compared to angiotensin-converting enzyme inhibitors (ACEIs). However, this advantage 
disappeared when evaluating the subgroup with clinically confirmed dementia, as the HR for the 
comparison between ACEIs and ARBs was 1.04 (95% CI: 0.92-1.17). 
Conclusions: In conclusion, our analysis reveals a significant reduction in all-cause mortality among 
hypertensive patients, even when specifically considering those with dementia, who are prescribed RAAS 
inhibitors. While these findings point to a potential survival advantage, it is essential to approach these 
conclusions with caution given their derivation from observational studies. Nevertheless, these results 
offer valuable insights that should inform personalized treatment strategies for hypertensive patients with 
dementia, and they may serve as a foundation for designing future clinical trials in this area
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Aims: This case report is an 18 month retrospective study of a 27 year old white female graduate student 
who experienced a traumatic brain inury (TBI) secondary to a motor vehcle accident in March 2022. 
Serial descriptions of her brain imaging and cognitive testing are described and are consistnt with long 
term cognitive impairment. Impllications of TBI as a potential cause of dementia are discussed 
Methods: Record review of hospital, inpatient and outpatient charts Serial assessments of brain imaging 
studies including 1) initial MRI brain immediately after TBI; 2) MRI with Neuroquant sequencing 1 month 
after TBI; 3) SPECT imaging 3 months after TBI 4) Repeat MRI one year after TBI Standardized 
Neuropsychiatric testing using Evox Neuroscience to assess brain processing speed, memory, attention, 
concentration, impulsivity as well as questions to assess level of Depression, Anxiety and Post Traumatic 
Stress Disorder 
Results: Initial MRI: small subarachnoid hemorrhage MRI with neuroquant analysis: abnormally low 
hippocampal volumes for age and bilateral thalami and basal ganglia atrophy and left parietal lobe 
atrophy SPECT scan showed mild hypo perfusion of the right parietal region MRI 1 year after TBI: foci of 
microhemorrhage in frontal lobes representing sequaelae of prior sheer axonal injury; 2 punctate foci of 
susceptibility related to signal loss within the subcortical white matter of the left paramedian precentral 
gyrus and the paramedian right frontal lobes Electrophysiological cognitive testing : difficulty with speed of 
processing, memory, attention as well as high scores for Depression, Anxiety and PTSD 
Conclusions: 27 year old graduate student who sustained a traumatic brain injury 18 months ago, 
continues to have structural, cognitive and psychiatric changes consistent with cognitive decline. 
.Mechanisms contributing to this process are discussed.



 
VIRTUAL 

Topic: Theme G: Huntington's and Other Neurodegenerative Diseases / G04. Imaging, Biomarkers, 
Diagnostics 

BIOFLUID AND NEUROIMAGING MARKERS IN PRODROMAL HUNTINGTON’S DISEASE MAY 
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Aims: To examine the associations among CSF-based proteomics markers and MRI basal ganglia 
markers in prodromal Huntington's Disease (HD) and discern consistency among biomarkers for 
indications of early abnormality. 
Methods: A sample of participants with the gene-mutation for HD (n=69) was selected from the 
PREDICT-HD study based on those with both proteomic and brain imaging volumetric outcomes acquired 
at a study visit. Proteins associated with disease burden (product of CAG repeat length and age) were 
selected for evaluation with putamen and caudate volumes. Spearman’s rank correlation coefficients 
were calculated to examine relationships between proteins and imaging measures. 
Results: 

 



 

 A sample of 69 patients was included with mean age 41±14 and 64% (n=44) female. Multiple proteins, 
including Chitinase 3 Like 1 (CH3L1) and proenkephalin (PENK), had moderate and statistically 
significant associations with volumetrics. Higher expression was associated with lower putamen and 
caudate volumes for all proteins except for PENK where the inverse was observed. 
Conclusions: The proteins demonstrated a strong relationship to the MRI biomarkers. However, the 
direction of the relationship was not ubiquitous across proteins. Nearly all proteins associated with 
inflammation and apoptosis were upregulated as caudate and putamen volumes decreased. In contrast to 
the protein elevations expressed in most of these findings, PENK was downregulated and was associated 
with volumetric loss. Strong associations validate HD pathology models indicating the prominence of the 
medium spiny neuron in the indirect corticostriatal circuits of the basal ganglia. Future research with larger 
sample sizes would examine multi-modal biomarkers to determine the best prognostic model for time for 
intervention in clinical trials for prevention of HD.
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Aims: As the complexity of understanding Huntington's Disease (HD) advances, it becomes imperative to 
harness the vast array of neuroimaging data types in a synergistic manner. This study champions a data 
fusion approach, combining functional network connectivity (FNC), diffusion tensor imaging (DTI), 
structural connectivity, and volumetric measures to provide a comprehensive understanding of HD's 
neural underpinnings. The emphasis is placed on the basal ganglia, given its vital role in HD pathology. 
Methods: The study encompasses 101 gene-positive individuals and 28 gene-negative family controls. 
Each participant undergoes a series of neuroimaging protocols to capture the multifaceted nature of HD-
induced brain changes. Beyond individual analyses, the study employs a cutting-edge data fusion 
technique known as the Joint Estimation of Linked Functional Network Variability and Structural 
Covariation. This approach leverages the interplay between different neuroimaging measures to derive 
more holistic and nuanced insights into HD progression. 
Results: Preliminary findings reveal that while individual neuroimaging metrics shed light on specific 
aspects of HD pathology, the combined data fusion approach offers a more integrative understanding of 
disease dynamics. For instance, the interrelationship between structural connectivity changes and FNC 
variability becomes clearer, providing a multi-dimensional perspective of neural alterations. 
Conclusions: This innovative approach underscores the potential of combining multiple neuroimaging 
datasets, moving towards a more unified framework in HD research. Such a holistic perspective not only 
enhances diagnostic accuracy and disease tracking but also paves the way for tailored therapeutic 
interventions, drawing from a broader understanding of HD's neural landscape.
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FRONTOTEMPORAL LOBAR DEGENERATION TYPE C: DIFFERENTIAL DETECTION OF TDP-43 
IMMUNOPOSITIVE NEURITES USING ANTIBODIES TARGETING TDP-43 PHOSPHOSERINES 305, 
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Aims: The aim of this study was to determine whether antibodies to epitopes of TDP-43 containing 
phosphoserines differentially detect neurites in the neocortex of an individual affected by primary 
progressive aphasia (PPA). 
Methods: Neuropathologic studies revealed cerebral atrophy with a brain weight of 876.6 grams. 
Immunohistochemistry was carried out using antibodies targeting TDP-43 phosphoserines 305, 369, 375, 
and 409/410. Whole slide images were taken using Huron Tissuescope LE120. Images were analyzed 
using Indica Labs’ Halo object colocalization module. Five ROIs were selected across the superior frontal 
gyrus with each ROI expanding from layer I to layer VI. Statistical test used was students t-test, two tailed. 
Using Western blot analysis and immunoelectron microscopy, each antibody’s immunoreactivity to 
sarkosyl- insoluble TDP-43 will be determined. 
Results: The number of neurites immunolabeled by antibody recognizing phosphoserine 375 matched 
that obtained using antibody recognizing phosphoserines 409/410. Antibodies recognizing 
phosphoserines 305 and 369 immunolabeled a statistically significant higher number of neurites as 
compared to those detected by the antibody recognizing phosphoserines 409/410. When analyzing the 
density per mm2 the results were consistent with those of absolute counts. 
Conclusions: Previous studies carried out by mass spectrometry have revealed the post translational 
phosphorylation at S305, S369 and S375 in TDP-43 from FTLD human brain tissue. Such data have 
revealed the significance of these phosphorylation sites and the necessity of producing and validating 
new antibodies for characterizing FTLD types. The current results show that antibodies to S305 and S369 
immunolabel a significantly higher number of neurites as compared to the currently used antibody to 
phosphoserines 409/410. Whether these differences between antibodies are related to specific misfolded 
species of TDP-43 in the aggregates present in neurites needs further investigation.
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Aims: Brain inflammation is characterized by glial cell activation and by the increased production of 
cytokines, chemokines, and lipid mediators (LMs) and contributes significantly to the development and 
progression of Alzheimer’s disease (AD). However, little is known about the relative contribution of the 
amyloid and tau pathologies to the progression of neuroinflammation. Our objective was to investigate the 
differential impact of tau and amyloid pathology on the levels of cytokines, chemokines and bioactive 
pro-inflammatory and pro-resolving LMs. 
Methods: We examined cohorts of homozygous McGill-R-Thy1-APP transgenic rats at 6 months of age 
when the amyloid beta (Aβ) pathology is restricted to the intraneuronal space and at 16 months of age 
when there is extensive Aβ plaque pathology. We also examined cohorts of heterozygous McGill-R962-
hTau and McGill-R955-hTau transgenic at 10 and 20 months of age, representing progressive stages of 
tauopathy. Age-matched wild-type littermates were used as controls. Levels of cytokines, chemokines 
and LMs in cortical homogenates were probed applying well-established ECLIA, Western blotting and LC-
MS/MS protocols. 
Results: We found that in APP transgenic rats the cortical production of cytokines was already 
significantly elevated at pre-plaques stages while, in our rat models of tauopathy, an elevation in 
inflammatory mediators was only seen at late tau pathology stages. Our analyses also revealed that in 
our models, amyloid and tau pathologies had differential effects on levels of arachidonic (AA)-derived 
LMs prostaglandins, of docosahexaenoic acid (DHA)-derived pro-resolving mediators and of AA- and 
DHA-containing phospholipids. 
Conclusions: Amyloid and tau pathology have differential effects on the abundance of bioactive LMs 
which vary with pathology progression. This suggests that tau and amyloid pathology have a different 
impact on the membrane properties and consequentially on signal transduction.
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Aims: The aim of this study was to investigate the relationship between functional mobility and executive 
functions in patients with early and intermediated Parkinson’s disease (PD). 
Methods: Seventeen patients (7 females, 10 males) with PD were included in the study. The Modified 
Hoehn and Yahr Scale (MHYS) was used to evaluate disease severity, and the Unified Parkinson’s 
Disease Rating Scale (UPDRS) was used to evaluate disability in PD. Functional mobility was assessed 
by the Timed and Up Go Test (TUG) under 3 conditions: TUG-single task; TUG-cognitive dual task (TUG-
cog), TUG-manual dual task (TUG-man). The Montreal Cognitive Assessment (MoCA), the Trail Making 
Test (TMT), and the Stroop Test Çapa Version (STROOP) were used to evaluate executive functions. 
Results: The median age of the participants was 60.0 years. The median total UPDRS score was 49.0. 
The relationship between functional mobility and executive functions was presented in Table 1. Table 
1. The relationship between functional mobility and executive functions 

 TUG-single task 
 rho/p 

MoCA -0.518/0.033* 

TMT-A 0.799/<0.001* 

TMT-B 0.576/0.016* 

STROOP-Experiment 1 0.645/0.005* 

STROOP-Experiment 2 0.600/0.011* 

STROOP-Experiment 3 0.620/0.008* 

 

TUG: Timed and Up Go Test, TUG-cog: TUG-cognitive dual task, TUG-man: TUG-

manual dual task, MoCA: Montreal Cognitive Assessment, TMT: Trail Making Test, 

STROOP: Stroop Test Çapa Version, rho:Spearman’s correlation coefficient, 

*p<0.05. 

Conclusions: There are strong relationships between TUG under single and dual task 

conditions and executive functions in patients with early and intermediated PD. As the 



 
executive functions of patients are impaired, functional mobility may be negatively 

affected.
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Aims: Aging is known to be associated with major depression (MDD), it is not yet fully understood how 
depression may differ in older patients. This bioinformatic study aims to identify dysregulated genes in the 
prefrontal cortex focusing on two age groups: working-age individuals and senior individuals. 
Methods: For this bioinformatic study, we utilized the GSE208338 dataset obtained from the Gene 
Expression Omnibus (GEO) database. The dataset contains gene expression data obtained from post-
mortem brain tissue of dorsolateral prefrontal cortex. Four groups were compared, including working-age 
individuals with MDD, senior individuals with MDD, working-age healthy controls, and senior healthy 
controls. Gene pathway analysis and protein-protein interaction analysis of differentially expressed genes 
were investigated. 
Results: We found that 190 genes were up/downregulated by at least 1.2 log fold times in senior healthy 
controls as compared to working-age healthy controls (p<0.05). Additionally, 33 genes were 
up/downregulated by at least 1.2 log fold times in senior MDD as compared to working-age MDD. Among 
these, 6 genes (TMEM176A, FZD, FBXO5, VIM, EPHX1, SP1005) were increased in senior MDD 
compared to working-age MDD, while 7 genes (ADCK5, S100A1, COL4A4, PWP1, PKNOX2) were 
decreased in senior MDD compared to working-age MDD but not in senior healthy controls compared to 
working-age healthy controls. Protein-protein interaction analysis showed dysfunctional ribosome 
biogenesis and astrocyte-dopaminergic neuron signaling. 
Conclusions: This study suggests that senior individuals with depression may differ from working-age 
depressed individuals. Dysregulation of S100 proteins and ribosomal gene expression has been 
observed in older patients on electroconvulsive therapy or antipsychotic drugs, indicating that the 
treatment of depression or the disease itself may be altering the genes. Additionally, the astrocyte-
dopaminergic system, which is implicated in depression, worsens in senior depressed individuals.
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Aims: Brain aging is a gradual process characterized by cognitive decline and an increased susceptibility 
to neurodegenerative diseases. This study aims to investigate the genetic and pathway changes 
associated with aging in the frontal cortex. 
Methods: Two independent datasets were analysed from the Gene Expression Omnibus (GEO) 
database, GSE53890 for discovery and GSE11882 for validation. Gene expression profiles of adult 
human brain samples from frontal cortical region were compared between young (<60 years) and old 
(>60 years) using unpaired t test with Benjamini & Hochberg false discovery rate for multiple testing 
corrections. 
Results: 38 genes were significantly up/downregulated with age in the discovery dataset. 8 
genes (AQP1, CD44, FKBP5, GFAP, HBA2, HBB, SLC14A1, TXNIP) out of 18 genes in discovery 
dataset were also found to be significantly upregulated with age in the validation group. 20 
genes (ARPP21, C11orf87, CAMKK2, CBLN4, CRH, FREM3, GPR26, HS6ST3, KCNV1, LINC00507, 
MAL2, MFSD4A, NECTIN3, NGEF, PAK1, PPP4R4, PRKCB, RGS4, SSTR1, VIP) were significantly 
downregulated with age in both datasets. 
Conclusions: Genes implicated in neurodegenerative/neuropsychiatric diseases like Alzheimer Disease 
(CD44, TXNIP), Huntington disease (SLC14A1), Parkinson’s disease (ARPP21), Schizophrenia 
(CAMKK2) are altered with age >60 years. Increased FKBP5 in frontal cortex with age suggests better 
ability in handling of stress and reducing PTSD like events.
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Aims: It was shown that trivalent metal ions promote the formation of alpha-synuclein (asyn) oligomers 
even at low nanomolar protein concentrations, and that these oligomers exhibit a pathological gain of 
function in binding to neutral lipid surfaces. The aim of the current study was to determine whether asyn 
oligomers formed in presence of ferric iron interfere with the integrity of lipid membranes upon membrane 
binding. 
Methods: Human recombinant alpha-synuclein monomers and Fe3+-induced oligomers were coincubated 
with large unilamellar vesicles (LUV) derived from 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine 
(POPC) at final protein concentrations of 10-20 nM. POPC-LUV contained the Ca2+ sensitive dye Fluo4. 
After baseline measurements, Ca2+ was added to the solution (final concentration 0.2mM). Applying 
single-particle fluorescence techniques (fluorescence correlation spectroscopy, FCS, and Scanning for 
Intensely Fluorescent Targets, SIFT) and fluorescence spectrometry, protein-membrane interactions were 
observed at nanomolar and micromolar protein concentrations at the single particle level. For FCS/SIFT 
experiments, asyn was labeled with the fluorescent dye Alexa-647-O-succiminidylester. 
Results: As demonstrated previously, Fe3+ induced asyn oligomers, but not monomers, exhibited binding 
to POPC-LUV. Upon addition of Ca2+, POPC-LUV with bound asyn oligomers showed a fluorescence 
intensity shift indicating the intrusion of Ca2+ ions into the vesicles and activation of the Ca2+ sensitive dye. 
This effect could be reversed upon addition of the Ca2+-binding agent EDTA. Similarly, an increase in 
fluorescence was observed in fluorescence spectroscopy experiments upon coincubating POPC-LUV and 
asyn oligomers, but not monomers. 
Conclusions: In conclusion, the results presented here demonstrate a pathological gain of function of 
metal ion induced asyn oligomers in disrupting lipid membranes. These findings have implications for the 
pathological role of asyn oligomers both concerning the disruption of intracellular organelles and 
intercellular spreading of pathological asyn oligomer species.
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Aims: Disease-modifying therapies (DMTs) for Alzheimer’s disease (AD) have a near 100% failure rate in 
clinical trials. One common cause is the lack of engagement with protein targets relevant to the disease. 
A promising approach to address this concern is to calculate the network proximity of drug targets to AD-
associated targets within the graph network of the human protein-protein interactome (PPI). 
Methods: In this preliminary study, we assessed the network proximity of drugs with anti-inflammatory 
mechanisms of action that are currently in the AD clinical trial pipeline (n=21) to AD risk targets. All 
candidate drugs and their targets were obtained from the DrugBank database, and AD-associated targets 
were from a recent GWAS. We calculated the closest proximity of targets for each drug to the AD target 
module within the human PPI network. We then generated relative distances (z-scores) along with their p-
values. Finally, we established the drug-disease relationships based on randomly sampled modules with 
the same number of connections as the original drug-disease modules. Drugs with a negative z-score 
and p < 0.05 are considered to be closer to the target disease than expected by chance, whereas drugs 
with a positive z-score are farther away. 
Results: Our results indicate that Masitinib, as well as a combination of Dasatinib and Quercetin, 
exhibited significant relative proximity to the AD module (p < 0.05). 
Conclusions: Of note, the proximity of Masitinib is particularly promising, given that a recent phase 3 trial 
of the drug demonstrated significant improvement in cognition and daily living compared to the placebo. 
Further validation including more drugs in proximity calculations with cell-type-specific AD target modules, 
along with patient electronic health records data and comparator drugs is warranted.
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Aims: This study evaluates the classification performance of Alzheimer's Disease (AD) and Mild 
Cognitive Impairment (MCI) using Amyloid PET images and mini-mental state examination (MMSE) 
scores. Incorporating transfer learning, we compared the 3D Densely Connected Convolutional Networks 
(DenseNet) using only Amyloid PET images to the Graph Convolutional Networks (GCN) employing both 
modalities. 
Methods: 282 patients from Dong-A University Hospital, comprising 158 with AD and 124 with MCI, 
underwent Amyloid PET scans and MMSE. The Amyloid PET images were preprocessed using 
techniques including realignment, cerebellar region-based count normalization, skull stripping, pixel 
normalization, and trilinear interpolation. The 3D DenseNet first classified MCI and AD using only these 
images. Then, employing transfer learning, Amyloid PET images and MMSE scores were integrated into 
graph data for the GCN. Each node represents a patient, and the feature vector of the node utilized the 
feature extraction results from the 3D DenseNet. Edges connected patients based on image and MMSE 
score similarities. Various edge assignment methods were tested. The two models' performances were 
then compared using nested stratified 5-fold cross-validation. 
Results: In the classification of MCI and AD using nested stratified 5-fold cross-validation, the 3D 
DenseNet achieved an accuracy of 0.71, precision of 0.72, recall of 0.80, F1-score of 0.76, and AUC of 
0.76. Conversely, the GCN, using multimodal data, recorded better scores: accuracy of 0.79, precision of 
0.80, recall of 0.83, F1-score of 0.82, and AUC of 0.83. 
Conclusions: Utilizing feature extraction techniques with transfer learning, the GCN approach using 
multimodal data exhibited better performance in classifying MCI and AD than the 3D DenseNet using only 
Amyloid PET images. Future studies might explore additional clinical indicators for further enhancement.
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Aims: Free-water diffusion (FWD), a diffusion MRI metric, is a non-specific marker of neuroinflammation. 
Given previous research implicating neuroinflammation in the pathogenesis of neurodegenerative 
diseases (NDs), we examined the relationship between FWD and biofluid markers for neuroinflammation 
and neurodegeneration across NDs. 
Methods: We generated FWD maps in 367 subjects (108 AD/MCI, 37 ALS, 42 FTD, 122 PD, 58 VCI) 
using diffusion and structural MRI data from the ONDRI cohort. Plasma glial fibrillary acidic protein 
(GFAP) and neurofilament light (NfL) concentrations were measured using Simoa Human N4PE assay. 
Recursive Feature Elimination (RFE) was implemented on regional FWD to identify which ROIs are the 
most important features in relation to GFAP or NfL, and utilized a deep learning model to determine if 
selected features better predict GFAP or NfL. 
Results: Across NDs, FWD is correlated with GFAP (Left Cortical-GM; R=0.2, p=0.0001, Right Cortical-
GM; R=0.18, p=0.0002) but not NfL. RFE revealed that the middle frontal, superior temporal and 
parahippocampal gyri, temporal pole, and lateral occipital cortex are the most important features to 
predict GFAP, whereas the frontal pole, superior parietal lobule, and left cerebral white matter are the 
most important features to predict NfL. A deep learning model was used to predict GFAP or NfL 
concentration using selected features along with group, plasma-pTau181, age, sex, and ethnicity. A data 
split of 80% for training and 20% for testing were employed to develop/evaluate our model. The selected 
features predict GFAP (Rtrain=0.89, Rtest=0.83) more strongly that NfL (Rtrain=0.72, Rtest=0.42). 
Conclusions: FWD is more related to astrogliosis than neuro-axonal damage. RFE allowed for the 
generation of a model including regional FWD, demographic and AD biomarkers, that predicted GFAP 
better than NfL. FWD may be a useful neuroinflammatory marker in NDs.
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Aims: Elevated cerebrospinal fluid (CSF) β-synuclein levels measured with an N-terminal-targeted ELISA 
has emerged as a potential specific biomarker for Alzheimer’s disease (AD) [1, 2]. The N-terminus is 
more conserved across synuclein variants, potentially leading to assay cross-reactivity [3]. This suggests 
potential improved diagnostic efficacy of assays targeting the more β-synuclein-specific mid and C-
terminal regions, which we aimed to assess here. 
Methods: We developed two novel CSF ELISAs targeting mid and C-terminal β-synuclein independently, 
and set-up the N-terminal assay previously described [2]. We validated the precision, sensitivity and 
selectivity of the ELISAs. Next, we validated the diagnostic performance of the ELISAs by analyzing 44 
routine CSF samples (22 AD and 22 control with CSF Aβ42 and p-tau181 profiles). 
Results: All three assays detected β-synuclein in all clinical samples with mean intra-assay precisions 
below 10%CV (Figure 1). The β-specific-synuclein capture-antibody used for both the mid-region and C-
terminal assays did not react with recombinant α-synuclein. In contrast, the capture antibody of the N-
terminus assay did show reactivity with α-synuclein protein. CSF β-synuclein levels measured with all 
three ELISAs significantly discriminated AD from controls (Figure 2, all: p<0.05). Fold-change differences 
in median values were 2.3 (N-terminus), 1.6 (mid-region), and 2.2 (C-terminus). Age and sex-corrected 
ROC analyses showed comparable diagnostic performance across the assays (AUCs: N-terminus: 0.75 
(95%CI: 0.60-0.90), mid-region: 0.69 (95%CI: 0.51-0.86) and C-terminus: 0.81 (95%CI: 0.67-0.95). 
Conclusions: The novel β-synuclein-specific ELISAs have robust analytical performance, and promising 
diagnostic accuracy to reliably distinguish AD from control CSF samples. Further validation of these 
ELISAs across various clinical AD stages is underway to assess their full diagnostic and prognostic utility 
and to determine if our specific assays have improved diagnostic accuracy compared to the N-terminal 
assay. 
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Aims: Late-onset or sporadic Alzheimer’s disease (sAD) is a progressive, neurodegenerative, and age-
related disease, leading to irreversible brain damage along with cognitive impairment and memory loss. 
The underlying pathological changes take place several years prior to the appearance of the first clinical 
symptoms, however, due to the disease’s complexity, the diagnosis of sAD at the preclinical stage 
remains poor and inaccurate. The aim was to identify changes in circulating microRNA (miR) expression 
to detect early biomarkers of underlying sAD pathology. 
Methods: A set of candidate miRs, earlier detected in biofluids from subjects at early stage of sAD 
compared to cognitively healthy controls, was retrieved from available publicly data, and was linked to 
processes described by the recently proposed Tau-driven adverse outcome pathway (AOP) for memory 
loss. Quantitative RT-PCR was used to measure the relative expression of the selected miRs in serum 
samples of 12 cases (mild cognitive impairment (MCI)) and 29 healthy controls (HC), recruited within the 
ongoing Aiginition Longitudinal Biomarker Investigation Of Neurodegeneration (ALBION) cohort study. 
Data on the protein levels of amyloid-β (Aβ42), total and phosphorylated Tau (t-tau and p-tau), in 
cerebrospinal fluid (CSF) as well as the cognitive z-scores of the participants were also retrieved. 
Results: Each doubling in the relative expression of 13 miRs in serum was associated with changes in 
the odds of having MCI (vs HC) or having pathological proteins (Aβ42, t-tau and p-tau) in their CSF, or 
with the global composite z-score. 
Conclusions: These candidate human circulating miRs may be of great importance in early diagnosis of 
sAD. There is an urgent need for confirming these proposed early predictive biomarkers for sAD, which 
can further contribute not only to societal but also to economic benefits.
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Aims: Long COVID, a post-viral illness affecting 10-30% of COVID-19 patients, presents a wide range of 
symptoms that persist for months, impacting multiple organs. This condition disproportionately affects 
female patients and those with pre-existing anxiety/depression, which are also more prevalent in females. 
The vagus nerve, an essential component of the parasympathetic nervous system, has been implicated in 
a variety of physiological and neuropsychological functions. In this pilot study, we aimed to explore the 
potential therapeutic effects of non-invasive transcutaneous vagus nerve stimulation (tVNS) on some of 
the most common long COVID symptoms. 
Methods: 24 female long-haulers underwent 10 daily tVNS sessions remotely, lasting one hour each day. 
The primary outcome measure was cognition (NIH toolbox), with anxiety, depression, sleep, and fatigue 
as secondary outcome measures. Assessments occurred at three timepoints: pre-intervention, post-
intervention, and 1-month follow-up. 
Results: The study found significant pre- to post-intervention improvements with moderate to large effect 
sizes across all the domains, except for fatigue. Notably, when comparing one-month follow-up data with 
pre-intervention data, we observed significant improvements across all five domains, including fatigue. 
Conclusions: Despite the encouraging results of this pilot study, further research is needed to confirm 
these findings, investigate the long-term effects of tVNS, and explore the underlying mechanisms 
responsible for the observed improvements. Moreover, future studies should consider larger samples and 
the use of control groups to validate the effectiveness of tVNS.
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Aims: Alzheimer disease (AD) is biologically characterized by the formation of pathologic β-amyloid-
containing plaques and tau-containing neurofibrillary tangles. However, the causes have not been 
completely elucidated. In this study, our hypothesis is that autoinflammation might accumulate within the 
central nervous system, contributing to the pathogenesis of AD. The objective thus was to analyze 
publicly available Chip-seq datasets on the frontal cortex, hippocampus, and temporal cortex of healthy 
volunteers and AD patients to validate the hypothesis. 
Methods: Chip-seq data analysis was performed on brain tissue samples from both healthy individuals 
and AD patients across a wide age range from 20 to over 100 years old. 
Results: We identified age-irrelevant genes in all the three brain regions that significantly up- or down-
regulated in AD patients compared to healthy individuals. Note that proinflammatory genes were 
overexpressed in AD patients, while anti-inflammatory genes were downregulated compared to healthy 
population. There are multiple human leukocyte antigen (HLA) members among the differentially 
expressed genes, suggesting a potential autoimmune response involving T cells targeting the central 
nervous system. Meanwhile, in the AD frontal cortexes, we identified age-relevant features that exhibited 
opposite expression patterns compared to healthy counterparts. Through pathway analysis, they can be 
classified into four major categories, with one category related to Neddylation, which is involved in 
proteasomal protein degradation to maintain homeostasis and has implications for antigen presentation, T 
cells activation, and AD. 
Conclusions: In summary, we identified both age-irrelevant and relevant genes in three different brain 
regions of AD patients, suggesting a significant involvement of proinflammatory genes and potential T-cell 
mediated autoimmunity against the central nervous system in AD patients. We also highlighted the role of 
HLA genes and Neddylation-related pathways in AD pathogenesis.
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Aims: Synaptic dysfunction has been proposed as one of the earliest events in Alzheimer’s Disease (AD) 
pathogenesis, strongly correlating with cognitive decline. Changes in the pre-synaptic protein Growth-
associated protein 43 (GAP-43) in the cerebrospinal fluid (CSF), which plays a crucial role in 
synaptogenesis, have been linked to the detection of cognitive impairment. Several studies have further 
linked changes in CSF GAP-43 to pathological changes in markers of AD. However, the biomarker lacks 
longitudinal validation. In this work, we have mapped the temporal trajectory of CSF GAP-43 across the 
AD spectrum and investigated, when in the disease course, its levels turn abnormal. 
Methods: We included longitudinal Ab PET scan (either with [18F]Florbetapir; FBB, [18F]Florbetaben) from 
1480 ADNI participants, baseline CSF GAP-43 from 673 ADNI subjects (i.e., cognitively normal (CN) Ab-, 
n=138; CN Ab+=77; cognitively impaired (CI) Ab-=164; CI Ab+=294). To estimate the population-based 
shape of AD-specific timeline of Ab accumulation, we fitted a nonlinear mixed effects model based on 
longitudinal Ab PET measures. Similar models were used to model baseline and longitudinal levels of 
available biomarkers (including CSF GAP-43) as a function of time since Ab positivity. 
Results: The findings indicated an increase in CSF GAP-43 levels in the presence of Ab pathology at 
baseline (Figure 1). The longitudinal analysis demonstrated a consistent upward trend with the earliest 
CSF GAP-43 changes manifesting ∼6.5 years before the onset of Ab pathology. Finally, it was estimated 
that CSF GAP-43 is the first AD biomarker to reach abnormal levels (Figure 
2). 



 

 



 

 
Conclusions: These findings indicate that CSF GAP-43 increases before other investigated pathologic 
AD biomarkers, suggesting its potential significance for the early detection of aberrant synaptic activity in 
response to initial events during AD pathogenesis.



 
VIRTUAL 

Topic: Theme A: β-Amyloid Diseases / A01.l. Disease Mechanisms, Pathophysiology: Vasculature, 
microbleeds, hypertension, angiogenesis 

ELUCIDATING THE ROLE OF PLACENTAL GROWTH FACTOR IN HYPERHOMOCYSTEINEMIA 
INDUCED VCID 

VIRTUAL E-POSTERS 

Erica Weekman1, Katelynn Krick1, Colin Rogers2, Tiffany Sudduth2, Sherika Johnson1, Teodoro 
Bottiglieri3, Donna Wilcock4 
1Indiana University School of Medicine, Stark Neurosciences Research Institute, INDIANAPOLIS, United 
States of America, 2University of Kentucky, Sanders Brown Center On Aging, Lexington, United States of 
America, 3Baylor Scott and White Research Institute, Institute Of Metabolic Disease, Dallas, United 
States of America, 4Indiana University School of Medicine, Stark Neurosciences Institute, Indianapolis, 
United States of America 

Aims: Vascular contributions to cognitive impairment and dementia (VCID) are the leading cause of 
dementia amongst the oldest old, making it critical to understand the mechanisms underlying VCID. We 
have identified placental growth factor (PlGF), an angiogenic mediator, to be associated with diffuse white 
matter disease in humans, which is a common manifestation of cerebral small-vessel disease (cSVD). 
PlGF is also upregulated in our mouse model of hyperhomocysteinemia (HHcy)-induced cSVD, which 
recapitulates many of the same pathologies as human cSVD, collectively suggesting a key role for PlGF 
in cSVD. 
Methods: Using a novel mouse model with an inactive variant of PlGF (PlGF-KI), we induced HHcy for 8 
weeks in 6-month-old mice. We determined levels of homocysteine-related metabolites in plasma, 
neuroinflammatory gene changes in brain tissue using qPCR, and microhemorrhage occurrence using 
Prussian blue staining. 
Results: Interestingly, there were significant sex differences due to the loss of PlGF in HHcy induced 
VCID. The loss of PlGF increased weight loss in females, but less so in males, and there were significant 
sex effects in the homocysteine metabolism pathway with HHcy PlGF-KI females having decreased 
methionine, and increased HHcy, SAM and SAH compared to males. Male PlGF-KI mice also had 
reduced pro-inflammatory gene changes relative to females. However, these sex specific changes did not 
result in differences in microhemorrhages as the HHcy diet increased microhemorrhages in the PlGF-KI 
mice, regardless of sex. 
Conclusions: In summary, it appears that PlGF impacts response to diet induction of HHcy in a sex-
dependent manner. PlGF appears to have a significant impact on the neuroinflammatory response and 
cerebrovascular consequences of HHcy. Data from these studies continues to be assessed to further 
elucidate the role(s) of PlGF in cSVD.
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Aims: Plasma biomarkers are on the verge of being introduced into screening of individuals at risk for 
Alzheimer's disease (AD). Yet, previous studies yielded contradictory results regarding their association 
with established biomarkers of AD pathology. This study aims to investigate the specific relationship 
between core AD biomarkers, such as amyloid PET and CSF pTau, and the novel plasma biomarkers. 
Methods: We analyzed plasma pTau181, pTau217, pTau231 and GFAP, CSF pTau181, and Aβ-PET 
scans in a cohort of memory clinic patients (N=139) who underwent a comprehensive clinical assessment 
at the the Memory Clinic, Karolinska University Hospital, Stockholm,Sweden. We utilized methods based 
on multiple linear regression to model and evaluate the distinct contributions of Aβ-PET and CSF pTau in 
explaining the variance of plasma biomarkers, while also considering demographic variables. 
Results: We found significant positive associations between Aβ-PET and all plasma biomarkers 
(R2=0.14-0.56); highest associations were observed for pTau217. Similarly, significant positive 
associations of lower magnitude were observed between plasma biomarkers and CSF pTau(R2=0.09-
0.26). After accounting for the influence of Aβ-PET on plasma biomarkers and CSF pTau, only 
pTau217(R2=.049) and pTau231(R2=.024) remained significantly associated with CSF pTau. Dominance 
analysis showed that Aβ-PET had the highest relative importance in predicting plasma biomarkers values, 
followed by CSF pTau. Aβ-PET and CSF pTau explained the larger portion of variance in plasma 
pTau217 levels(~60%) compared to that explained in plasma GFAP (~30%),pTau181(~17%), and 
pTau231(~18%) levels. 
Conclusions: Amyloid burden was the main predictor of levels of all plasma biomarkers. The effect of 
CSF pTau on GFAP and pTau181 was attenuated by the effect of Aβ-PET, while pTau231 and pTau217 
also reflected subtle effects of CSF pTau. Variance in plasma pTau217 levels appeared to be well 
explained by AD-related pathological changes.
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Aims: Alzheimer's disease (AD) is a growing problem for aging populations worldwide and it represents 
one of the most demanding challenges for biomedical and pharmacological research. More importantly, 
all therapeutic attempts made so far based on current knowledge have proven scarcely effective, 
probably because the molecular mechanisms underlying the onset and progression of the disease still 
remain poorly understood. An increasing number of studies has also shown the role of palmitoylated 
proteins in the regulation of synaptic plasticity and neuronal functions. The aim of our study was to 
investigate the role of zDHHCs and aberrant protein S-palmitoylation in AD. 
Methods: S-palmitoylation is a protein post-translational modification regulated by zinc finger DHHC 
domain containing (zDHHC) S-acyltransferases that modulates both localization and activity of proteins 
controlling synaptic plasticity and beta amyloid (Aβ) metabolism. We previously discovered that aberrant 
protein S-palmitoylation plays a pivotal role in the brain insulin resistance (BIR)-dependent cognitive 
decline. 
Results: Here, we demonstrated that hippocampal insulin resistance induced the FoxO1-mediated 
epigenetic overexpression of zDHHC7 in 3×Tg-AD mice. We also found increase of both zDHHC7 
expression and S-palmitoylation levels of synaptic proteins and Beta-Secretase 1 (BACE1) in hippocampi 
of both 3×Tg-AD mice and AD patients. Hippocampal knockdown of zDHHC7 reduced the hippocampal 
Aβ deposition and prevented the onset of cognitive deficits in 3×Tg-AD mice. Accordingly, intranasal 
administration of protein S-palmitoylation inhibitor 2-bromopalmitate ameliorated the synaptic plasticity 
and cognitive deficits in mice. Finally, we found a direct correlation between BACE1 S-palmitoylation and 
Aβ 1-42 levels in human hippocampi. 
Conclusions: Our data reveal a key role of zDHHC7-driven aberrant S-palmitoylation in the onset and 
progression of AD-related cognitive impairment and provide new potential targets for the development of 
therapeutic tools against AD.
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Aims: Together with brain amyloid depositions, astrogliosis and microglia activation, Alzheimer´s disease 
(AD) progression has been recently associated with infiltration of CD8+ T-cells into brain parenchyma. 
CD8+ T-cells tightly associate with microglia and neurons in brain of AD-affected humans and APP/PS1 
animals, a widely used AD mouse model. Although the mechanism involved in parenchymal CD8+ T-cells 
accumulation remains unknown, recent studies suggested a potential role of the Cxcl16-Cxcr6 axis in 
their recruitment to the brain. Therefore, we aim to assess the interplay between Cxcr6+CD8+ T-cells and 
Cxcl16-producing cells in APP/PS1 brain. 
Methods: Public available single cell RNA sequencing (scRNA seq) datasets helped us to identify the 
cellular source of Cxcl16 and its receptor. Quantitative PCR (qPCR) and immunohistochemical (IHC) 
analysis of brain tissue from microglia-depleted mice allowed us to investigate the role of Cxcl16-
expressing cells in the recruitment of Cxcr6+CD8+ T-cells. 
Results: scRNA seq datasets revealed that Cxcr6 is mainly expressed by effector CD8+ T-cells, 
while Cxcl16 expression is characteristic of microglial cells. qPCR analysis indicated a significant 
overexpression of Cxcl16 and Cxcr6 in diseased-animals compared to controls. Furthermore, we 
observed slightly reduced Cxcl16 and Cxcr6 levels in microglia-depleted APP/PS1 mice compared to 
untreated animals, indicating microglia as the main source of Cxcl16 in AD-affected brains and a putative 
role of this chemokine in the recruitment of Cxcr6-expressing T-cells. Interestingly, IHC analysis of 
microglia-depleted APP/PS1 brain tissue showed an increased number of Cxcr6+CD8+ cells in close 
contact to remaining Iba1+ cells. 
Conclusions: Overall, these results suggested an involvement of Cxcl16-Cxcr6 axis in the recruitment of 
CD8+ T-cells in APP/PS1 animals. Further functional analysis of microglia and T-lymphocytes cross talk 
may pave the way for novel therapies targeting Alzheimer´s and other related neurodegenerative 
diseases.
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Aims: Process mining is a data science technique that could be used to extract the most frequent 
diagnostic workup and describe the temporal evolution of patients’ diagnostic pathways using an AI-
based data-driven approach applied to real-world data. The study aims to explore the diagnostic workup 
of Mild Cognitive Impairment. 
Methods: We analyzed 717 medical charts of consecutive patients who visited the Geneva Memory 
Clinic for a first visit between June 2021 and December 2022. We utilized a machine learning algoritm for 
process discovery using pMiner, a R library. 
Results: Among the 664 participants meeting the inclusion criteria for this study (syndromic hypothesis of 
mild dementia or MCI), 32 were excluded because they only completed the first visit and did not continue 
with the assessments. Out of the remaining 632 selected patients, the most common pathway observed 
was as follows: an initial visit (330), followed by either neuropsychological assessment (306) or MRI 
(228), a second visit (290), CSF (123) and the majority of patients reached their diagnosis by the third 
visit 
(fig1). 



 

 Fig 
1. Graphical representation of the diagnostic pathways (without outlier) according a temporal evolution of 
the diagnostic pathways, the branches and their effects. The numerator of the archs represents the 
number of transitions to that connection, while the denominator represents the total transitions through 



 
the node, the thickness of each arrow is proportional to the number of transitions. 
Conclusions: This study has allowed us to analyse the actual patient’s pathways at the Memory Clinic, 
which are not evident using traditional statistics. Based on this evaluation, it is possible to assess the 
efficiency of the clinic’s diagnostic process, adherence to proposed diagnostic protocols, and potentially 
address bottlenecks to improve the process.
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Aims: To identify the most responsible cortical regions for cognitive impairment in individuals who visited 
memory clinic. 
Methods: We retrospectively obtained the resting-state magnetoencephalography data, 
neuropsychological assessment scores [Mini-mental state examination (MMSE) and frontal assessment 
battery (FAB)], and clinical diagnosis from 310 individuals. Resting-state cortical activities were estimated 
from magnetoencephalography data in terms of oscillatory intensities and they were compared with the 
neuropsychological assessment scores and between clinical groups. 
Results: The oscillatory intensities (i.e., resting-state brain activity) in the widely distributed regions were 
associated with the MMSE and FAB scores from theta to high gamma bands. Negative correlations in the 
left frontal regions in alpha band and positive correlations in the left supramarginal gyrus in beta band 
were commonly found with the MMSE and FAB scores. The oscillatory intensities were significantly 
different between healthy individuals and patients with mild cognitive impartment, and between healthy 
individuals and patients with dementia, in multiple regions and frequency bands. Decreased oscillatory 
intensities in the left supramarginal gyrus in the beta and low gamma bands were commonly observed in 
the two comparisons. Taken together, decreased oscillatory intensities in beta band were common 
fingerprints along with progression of cognitive impairments. 
Conclusions: Previous studies showed the low frequency oscillatory intensities in the caudal regions 
were corresponding with the pathology of Alzheimer's diseases. However, our finding demonstrated that 
high frequency (beta) oscillatory intensities in the caudal-dorsal region (i.e., supramarginal gyrus) were 
associated with cognitive impairments. This suggests the mismatching between the level of cognitive 
impairment and underling pathology. It implies that treating cognitive symptoms should be considered 
separately from treating pathology.
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Aims: In a series of five studies focused on identifying mild cognitive impairment in Parkinson’s disease 
(PD-MCI), we found that subjective self-report standardized questionnaires add important information 
about patient’s daily functional cognitive abilities. Such information was not always in line with their 
objective global cognitive and the neuropsychological tests results. This presentation illustrates the inter- 
and intraindividual differences between four people with PD (PwP) suspected for PD-MCI, encompassing 
objective and subjective self-report tests and questionnaire scores. 
Methods: our individuals, all with a Montreal Cognitive Assessment (MoCA) score of 24, were analyzed. 
Neuropsychological test results and subjective reports about their cognitive abilities, as reflected in real-
world daily functioning, were collected. The Movement Disorder Society-Unified Parkinson's Disease 
Rating Scale cognitive functional score, PD Cognitive Functional Rating Scale (PD-CFRS), Daily Living 
Questionnaire (DLQ) , Time Organization and Participation (TOPS), and Behavior Rating Inventory of 
Executive Function-Adult (BRIEF-A) version were also administered and scored. Additionally, their 
handwriting performance was captured by a computerized system. Each individual’s profile was created 
and will be presented. 
Results: All four individuals’ global cognitive abilities were similar when measured by the MoCA scores. 
However, these abilities were completely different as reflected through the neuropsychological battery, 
the various self-reported daily functional cognitive ability questionnaires, and their handwriting 
performance. Their individual profiles clearly reflect their personal daily functional challenges. 
Conclusions: Characterization of personal profiles of PwP suspected for MCI is essential for providing 
personalized intervention programs to maintain their cognitive functioning along with their physical state 
and well-being.
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Aims: The combined technique of TMS (transcranial magnetic stimulation) and EEG co-
registration has been extensively applied to explore cortico-cortical connectivity. Here, we explore 
its use in probing cerebello-cortical connections. 
Methods: Twenty-five healthy subjects received the cerebellar-brain Inhibition (CBI) protocol, 
consisting of a subthreshold cerebellar conditioning stimulus preceding a suprathreshold test 
stimulation over the contralateral motor cortex by 5ms. Motor-evoked potentials (MEPs) and EEG 
were recorded simultaneously. CBI over both hemispheres was tested, together with an active 
control condition on twenty subjects using low-intensity cerebellar conditioning stimuli. During 
EEG recording, white noise was played via earphones to minimise auditory input from TMS coil 
activation, and the residual auditory evoked potential (AEP) was removed in pre-processing. 
Results were analysed in both time and frequency domains. 
Results: As expected, conditioned MEPs were significantly reduced; on average left CBI (LCBI) 
was more effective than right CBI (RCBI). The EEG data showed that during LCBI, TMS-evoked 
potentials over left M1 (M1 TEP) were suppressed from very early to late latencies. Results from 
RCBI were similar to LCBI, except that the N100 was unchanged. The active control condition 
showed that a low-intensity cerebellar conditioning stimulus had no effect on the M1 TEP. A 
frequency domain analysis revealed desynchronisation in multiple frequency bands, consistent 
with dis-facilitation on the dentate nucleus by active Purkinje cells. 
Conclusions: CBI explored with TMS-EEG produces clear effects on cerebellar-evoked TEPs in 
healthy subjects, and could be a potential clinical tool for investigating cerebello-motor cortex 
connectivity in patients with cerebellar dysfunction.
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Aims: Visual scales are routinely used in clinical radiology to assess brain atrophy, but no scoring system 
specifically addresses amygdala atrophy. Recently, a highly prevalent neurodegenerative condition called 
TDP-43 age-related predominant limbic encephalopathy (LATE), characterized by early and severe 
atrophy of the amygdala, has been described. The purpose of this study is to develop and validate a 
visual assessment scale of amygdalar atrophy (AAS). 
Methods: We evaluated: inter/intra-rater reliability (Hypothesis 1-H1), convergent validity of AAS versus 
volumetry (H2) and its association with autopsy-confirmed LATE neuropathologic change (LATE-NC–H3) 
For H1, we randomly selected 100 patients from Geneva Memory Centre (GMC) cohort stratified by 
medial temporal atrophy based on Scheltens’ scale (MTA 0-1, 1.5-2, 2.5-3, 3.5-4) to represent the 
variability observed in clinical cohorts. AAS criteria were operationalized for no, mild/moderate, and 
severe amygdalar atrophy. AAS was scored by three independent expert neuroradiologists (R1, R2, R3) 
on 3D T1 acquisitions. Weighted Cohen’s Kappa (wK) assessed intra- and inter- rater reliability. 
For H2, we used the entire GMC cohort (N=2008) with available 3D T1 scans. We assessed the 
association of AAS scores with amygdalar volumes with a Kruskal–Wallis test. For H3 we used ADNI 
cohort (N=96) and assessed the association of LATE-NC with AAS score with a test for trend. 
Results: Intra- and inter- rater agreement for AAS demonstrated very good reliability (mean wK 0.79, 
range 0.71-0.93). Significant amygdalar volume differences were observed between individuals with no 
atrophy, mild atrophy and severe atrophy, regardless of the rater (p ≤ 0.0001). There was a trend towards 
increasing percentage of LATE-NC in the amygdala with severity of amygdalar atrophy (p=0.057). 
Conclusions: AAS scale proves to be a reliable and valid tool to assess amygdalar atrophy in clinical 
routine.
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UNVEILING A NOVEL MEMORY CENTER IN HUMANS: NEUROCHEMICAL IDENTIFICATION OF 
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Aims: The nucleus incertus (NI) was originally described by Streeter in 1903, as a brain region with an 
‘unknown’ function. More than a century later, the neuroanatomy of the NI has been described in animals, 
but not in humans. We examined the neurochemical anatomy of the human NI using several markers, 
including the neuropeptide, relaxin-3 (RLN3), and began to explore the distribution of the NI-related RLN3 
innervation of the hippocampus. 
Methods: Histochemical staining of control human postmortem pons was conducted to reveal the 
presence of the NI by detection of immunoreactivity (IR) for microtubule-associated protein-2 (MAP2), 
glutamic acid dehydrogenase (GAD)-65/67, corticotrophin releasing hormone receptor 1 (CRHR1), and 
RLN3, which is highly expressed in the NI of diverse species. RLN3 and vesicular GABA transporter 1 
(vGAT1) mRNA was detected by fluorescence in situ hybridization. Sections containing the NI from an 
Alzheimer's disease (AD) case were immunostained for phosphorylated-tau (AT8 antibody), to explore 
potential relevance to neurodegeneration. Sections of hippocampus were stained to detect RLN3-IR and 
somatostatin (SST)-IR, as SST is expressed in interneurons targeted by RLN3 projections in rodents. 
Results: In the anterior-medial region of the pons, neurons containing RLN3- and MAP2-IR, 
and RLN3/vGAT1 mRNA-positive neurons were observed. GAD65/67- and CRHR1-IR neurons were also 
detected within this area. RLN3- and AT8-IR were co-localized within NI neurons of an AD subject. RLN3-
IR was detected in neurons within the hippocampus, in the absence of RLN3 mRNA. In the DG, RLN3- 
and SST-IR were co-localized in a small population of neurons. 
Conclusions: Aspects of the anatomy of the human NI are shared across species, including a population 
of RLN3-expressing neurons and a RLN3 innervation of the hippocampus. Accumulation of 
phosphorylated-tau in the NI suggests its possible involvement in AD pathology.
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Aims: The cognitive reserve hypothesis presumes higher tolerance of Alzheimer’s disease (AD)-related 
pathology without functional decline for those with higher education. However, some studies found the 
reverse: more rapid decline after AD onset in this population. Evidence accounting for these contradictory 
results remained limited. Thus, we assessed the relationship between education and cognitive decline in 
a multi-national cohort of AD patients. 
Methods: We analyzed data from patients recruited into the GERAS-EU cohort study from AD clinics in 
the United Kingdom, Germany, and France. Generalized linear mixed models were employed to assess 
the effects of education on rate of cognitive decline, i.e., change in Mini-Mental State Examination 
(MMSE) scores (range: 0-30 points) per 6-month period, over 1.5 to 3 years of follow-up. Education was 
dichotomized using a 12-year cutoff (approximately U.S. secondary school equivalent); age at diagnosis, 
gender, disease duration, country, and baseline comorbidities were included as covariates. 
Results: A total of 1,330 AD patients were analyzed, with mean age of 77.3 years (SD=7.6), 726 (54.6%) 
females, 10.4 (SD=3.2) years of education, and 28.6% having lower education (<12 years). Higher 
education (≥12 years) was associated with 0.19 more points in MMSE decline per 6-month period than 
lower education (p<0.001). Stratified analyses by AD severity at baseline showed that higher education 
was associated with 0.26 (p<0.001) and 0.31 (p=0.005) points more decline in MMSE score in mild and 
severe AD groups. 
Conclusions: Our results contribute to evidence contradicting the cognitive reserve hypothesis. One 
factor that warrants further exploration is whether ceiling effects for cognitive measures (e.g., MMSE) in 
those with higher education result in delayed AD detection. If so, more sensitive assessment methods are 
needed to detect early-stage AD in this population.



 
VIRTUAL 

Topic: Theme A: β-Amyloid Diseases / A01.p. Disease Mechanisms, Pathophysiology: Transcriptional & 
translational regulation, micro RNAs 

MIRNA EXPRESSION DYSREGULATION IN SYNAPSES OF ALZHEIMER'S DISEASE BRAIN TISSUE 

VIRTUAL E-POSTERS 

Laia Lidón1, Raúl Núñez2, Danna Perlaza1, Alba Cervantes1, Natalia Valle1, Sara Serrano1, Érika 
Sánchez-Aced1, Sònia Sirisi1, Maria Florencia Iulita1, Oriol Dols1, Alberto Lleó1, Rocío Pérez3, Olivia 
Belbin1 
1Hospital of Sant Pau, Neurology, Barcelona, Spain, 2ACE Alzheimer Center Barcelona, Research Center 
And Memory Clinic, Barcelona, Spain, 3ISABIAL, Universidad Miguel Hernández-CSIC, Instituto 
Neurociencias, Alicante, Spain 

Aims: Knowing that synapse loss is the major neuropathologic correlate of cognitive impairment in 
Alzheimer’s disease (AD) and that microRNA (miRNA) play an important role in the regulation of synaptic 
plasticity, our objective was to study the expression of synapse-specific miRNA in AD post-mortem brain 
tissue. 
Methods: We obtained synaptosomes (SYN) and homogenates (H) from temporal cortex from 10 AD 
(mean age=77.4±4.2) and 10 healthy controls (CN; mean age=72.3±5.9). We extracted and quantified 
miRNA using the mirVanaTM and TaqManR Advanced miRNA Assay. We performed linear regression to 
identify differentially expressed miRNA across groups, considering fold changes <0.8 or >1.2 (adj.p<0.05) 
in AD vs CN. We searched two predictive databases (TargetScan and miRDB) for gene targets of the DE 
miRNA and performed pathway analysis using the Panther database (PantherDB.org). 
Results: We detected 411 miRNA in H and 432 in SYN of the total 751 included on the Openarray. To 
study the synapse-enriched miRNA, we took forward the 47 miRNA with >1.2-foldchange (adj.p<0.2) in 
SYN compared to H in either AD or CN. We found that miR-132-3p and miR-132-5p were under-
expressed (0.17-fold, p=0.001 and 0.35-fold, p=0.006, respectively) and miR-181a-3p was over-
expressed (2.13-fold, p=0.04) in AD vs CN. The gene targets of miR-181a-3p (594), miR-132-3p (474) 
and miR-132-5p (1230) were overrepresented in pathways regulating synaptic and mitochondrial function. 
Targets of miR-132 also were overrepresented in pathways related to tau pathology, Aβ production, 
interleukin production, apoptosis and oxidative stress. 
Conclusions: We identified 3 synapse-specific miRNA that are differentially expressed at synapses of 
AD temporal cortex. Their target genes are involved in pathways related to AD pathogenesis. Future 
studies will focus on the validation of these miRNA in other brain areas and the potential of these miRNA 
as therapeutic targets.
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Aims: There is a need for a model of AD that unifies current divergent theories into a harmonized 
mechanistic explanation. Incorporating protein aggregation processes into a broadly-encompassing 
immunopathic model of AD by repositioning Aβ as an immunopeptide (cytokine) achieves this goal. Our 
study comprehensively evaluates Aβ as a cytokine, conceptualizing AD as an innate autoimmune disease 
subject to endogenous homeostatic regulation by four amino acids (tryptophan, arginine, β-alanine, 
taurine). 
Methods: We performed a comprehensive series of in silico, in vitro, and in vivo studies to rigorously 
analyze the molecular mechanisms of Aβ‐mediated neurotoxicities in AD, comparing Aβ to known 
cytokines and AD to known autoimmune diseases. 
Results: Triggered by diverse stimuli (infection [viral, bacterial], trauma, ischaemia, air pollution), Aβ is 
released as a cytokine initiating an innate immunity cascade in which Aβ demonstrates 
immunomodulatory and antimicrobial properties (whether or not bacteria are present), resulting in a 
misdirected attack upon host neurons. This mistaken attack occurs because of similar membrane 
electrotopologies between neurons and bacteria; i.e. Aβ cannot differentiate neurons (particularly the 
synaptic zone) from bacteria. This neuron-bacterium misidentification is a key aetiopathogenic step in AD. 
After the misdirected‐attack, the resulting necrotic neuronal products (Aβ-GM1 aggregates) diffuse to 
nearby neurons causing ongoing release of Aβ, leading to a chronic innate autoimmune cycle. AD is 
therefore a brain‐centric autoimmune disorder of innate immunity; a subsequent screening program 
identified four amino acids (tryptophan, arginine, β-alanine, taurine) and their metabolites as key 
homeostatic regulators on brain innate immunity capable of downregulating neuroinflammation. 
Conclusions: Positioning Aβ as a cytokine, conceptualizing AD as an innate autoimmune disease, and 
identifying endogenous regulatory molecules (L-tryptophan, L-arginine, β-alanine, taurine) which 
homeostatically influence innate autoimmunity constitutes an innovative mechanistic and therapeutic 
approach to AD.
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lipoproteins and membrane trafficking 

INTRACELLULAR Α-SYNUCLEIN INTERFERENCE WITH MYELINATION, ACTIN REMODELING, 
AND LIPID METABOLISM IN HUMAN INDUCED OLIGODENDROCYTES 
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Aims: Functions of oligodendrocytes are severely affected in multiple system atrophy (MSA), a rare and 
devastating movement disorder with fast progression. MSA is classified as synucleinopathy due to the 
accumulation of α-synuclein (α-syn) within oligodendroglial cytoplasmic inclusions as one of the major 
neuropathological hallmarks of the disease. The accumulation of α-syn results in a severe myelin deficit, 
however, without concurrent loss of oligodendrocytes in human and murine brains. Therefore, we 
hypothesized that intracellular accumulation of α-syn interferes with myelination of oligodendrocytes. 
Methods: A human model for MSA was established to address the underlying cellular and molecular 
pathogenesis. After oligodendrocyte differentiation from human induced pluripotent stem cells (hiPSCs), 
their cellular identity was confirmed by a thorough phenotypical characterization. Functionally, the 
myelinating potential of control human oligodendrocytes was demonstrated by ensheathment of 
nanofibers and neurites of hiPSCs-derived neurons. 
Results: In a co-culture model of human, lentivirally infected α-syn-oligodendrocytes with inert 
nanofibers, intraoligodendroglial α-syn accumulation led to a severe reduction of myelinogenesis. These 
morphological changes were accompanied by an increased actin filament assembly and a dysregulation 
of actin binding. Additionally, several genes associate to lipid metabolism were altered, 
including ABCA8, CAV1, and ANO4. Thus, metabolomics analysis of α-syn-oligodendrocytes was 
exhibited and revealed disturbances predominantly in the groups of amino acids and lipids. Among the 
lipids the class of phospholipids as main component of myelin was mainly affected. 
Conclusions: Taken together, the present findings suggest a link between α-syn overexpression, actin 
remodeling and lipid metabolism of oligodendrocytes associated with a profound impact on myelination. 
By modelling α-syn induced myelin deficits, the present human disease model represents an important 
tool to further delineate the mechanistic cascade underlying oligodendroglial dysfunction and may pave 
the way for developing promising interventional approaches.
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CLASSIFYING BETA-AMYLOID POSITIVITY USING COGNITIVE ASSESSMENTS IN COGNITIVELY 
UNIMPAIRED COHORTS 
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Aims: For preclinical Alzheimer's disease (Pre-AD), individuals with Beta-amyloid (Aβ) deposition do not 
meet criteria for cognitive impairment, there is evidence of subtle cognitive impairment. Therefore, 
cognitive tests may improve the prediction of Aβ status based on established demographic and genetic 
risk factors. This study aimed to quantify the benefit of cognitive measures when predicting Aβ status 
among cognitively unimpaired individuals beyond established risk factors. 
Methods: Data came from 65-85 years old cognitively unimpaired individuals of the anti-amyloid 
treatment in asymptomatic Alzheimer's disease (A4) (n=4,036), the Alzheimer's Disease Neuroimaging 
Initiative (ADNI) (n=400), and the Australian Imaging, Biomarker & Lifestyle Flagship Study of Ageing 
(AIBL) cohorts (n=141). Aβ-PET+ status was defined as a Centiloid score>30 based on florbetapir or 
florbetaben PET imaging. A Ridge regression was trained in the A4 using variables including 
demographics (D: age, sex, education), genetics (G: APOEe4 status), and cognition (C: CogState Brief 
Battery, PACC). The performance was evaluated in the AIBL and the ADNI using Area under ROC 
(AUC). 
Results: In AIBL, cognitive measures significantly improved AUC by 2.22% and 1.65% beyond models 
with D and DG models. In the ADNI, cognitive measures significantly reduced sensitivity by 5.66% and 
3.66% vs. age with and without APOE4 
respectively. 

 
Conclusions: Cognitive measures designed to be sensitive to AD showed limited or even reduced 
sensitivity to Aβ+ compared to age with and without APOE4, motivating the development of Pre-AD 
specific cognitive tests.
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BLOOD SERUM FROM ALZHEIMER'S PATIENTS ALTERS MICROGLIAL PHAGOCYTOSIS IN VITRO 
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Aims: Recent studies demonstrated that factors circulating in the blood can have profound effects on 
synaptic plasticity and neurogenesis thereby shaping brain aging and neurodegenerative diseases. Here, 
we investigated the effect of blood serum of Alzheimer’s disease (AD) patients and individuals 
experiencing later cognitive decline on microglia function in vitro. 
Methods: The University Hospital Graz provided us with serum samples from AD patients and age-
matched controls (n=30/group). We also obtained baseline blood serum from elderly participants of the 
Three-City (3C) cohort (n=418), who were cognitively healthy at baseline and divided into controls and 
cognitively declining over 12 years of follow-up. To assess phagocytosis, the uptake of fluorescent 
particles was measured by flow cytometry in a human microglia cell line after exposure to human serum. 
Results: AD serum-treated microglia showed higher particle uptake compared to controls, which was 
associated with cognitive impairment in AD patients. Gene expression analysis of serum-treated microglia 
revealed that AD serum downregulated the transcription factor EB (Tfeb), a master regulator of lysosomal 
biogenesis. Testing the prognostic value of the phagocytosis assay in the 3C cohort, we found no 
difference between controls and cognitive declined individuals. However, correlations with their serum 
metabolome revealed an inverse correlation between particle uptake and the omega-3 fatty acid 
eicosapentaenoic acid (EPA). A similar correlation with EPA was found in the previously analysed AD 
cohort. In vitro EPA treatment reduced phagocytosis in microglia and upregulated levels of beclin1, a 
gene under Tfeb control that is important for autophagosome formation. 
Conclusions: AD blood increased microglial phagocytic uptake, which inversely correlated with serum 
EPA levels, while causing lysosomal deficiency. In vitro experiments confirmed the EPA-dependent 
reduction in particle uptake and suggested increased autophagosome formation upon EPA exposure.
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THE MITOCHONDRIA-TARGETED ANTIOXIDANT ANTIOXCIN4 COUNTERACTS 
OXIDATIVE/NITROSATIVE STRESS IN THE BRAIN AND SKELETAL MUSCLE OF THE 
AMYOTROPHIC LATERAL SCLEROSIS SOD1G93A MOUSE 
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Aims: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease, defined by motor neuron loss, 
muscle paralysis, and death. Mitochondrial dysfunction and oxidative stress are implicated in ALS 
pathology. Thus, ameliorating mitochondrial function and/or antioxidant defenses with novel mitochondria-
targeted antioxidants (e.g., AntiOxCIN4), may constitute promising therapies to delay ALS progression. 
We hypothesized that AntiOxCIN4 can mitigate brain and skeletal muscle oxidative/nitrosative stress in 
the SOD1G93A ALS mice. 
Methods: Early adult SOD1G93A ALS mice were subcutaneously injected with AntiOxCIN4 (0.1 
mg/Kg/day), for 2 months. We prepared brain cortical and skeletal muscle homogenates and used 
colorimetry-/fluorimetry-based methods to assess the effect of AntiOxCIN4 in animal’s longevity, 
oxidative/nitrosative stress markers, and activities of the antioxidant enzymes superoxide dismutase (total 
SOD, SOD-2) and glutathione reductase (GRed). 
Results: AntiOxCIN4 extended the survival rate of female ALS mice (P=0.05). This was accompanied by 
a slight increase of 51 and 92% in brain total SOD and SOD-2 activities, while their skeletal muscle 
activities were reduced by 42 and 32% (P=0.07, P=0.08). Moreover, AntiOxCIN4 enhanced skeletal 
muscle GRed activity (P=0.01), while reducing the levels of hydroperoxides in skeletal muscle (P=0.009) 
and nitrites in brain and skeletal muscle (P=0.002, P<0.001) of ALS mice. 
Conclusions: In sum, AntiOxCIN4-associated increase in longevity of ALS mice may result from a 
protection from brain and skeletal muscle oxidative/nitrosative stress. However, more studies are required 
to uncover why this protection delays ALS progression. Funded by ERDF: Centro2020 Operational 
Programme (POCI-01-0145-FEDER-029391 (Mito4ALS)), COMPETE 2020; FCT: POCI-01-0145-
FEDER-029391, PTDC/MED-FAR/29391/2017, UIDB/04539/2020, UIDP/04539/2020, LA/P/0058/2020, 
UIDB/00081/2020; European Social Fund: 2021.04707.BD, Mito4ALS-PTDC/MED-FAR/29391/2017 
(D.M.); FCT/P2020/COMPETE, PTDC/MED-QUI/29164/2017 (S.B.); EU Horizon2020 R&I Program/Marie 
Sklodowska-Curie grant 895144 (P.S.); FCT Contract 2020.01560.CEECIND (J.T.); SFRH/BD/5539/2020 
( L.F.G.); DL57/2016 (FC); DL57/2016-SFRH/BPD/84473/2012 & EU HORIZON Excellence 
Hubs/CHAngeing/II0347.01 (AID.).
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DEVELOPMENT OF A RISK PREDICTION MODEL FOR MILD COGNITIVE IMPAIRMENT USING 
ELECTRONIC HEALTH RECORD DATA 
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Aims: Timely identification of mild cognitive impairment (MCI) is key to early intervention and potential 
treatment with novel monoclonal antibodies. Primary care providers (PCPs) play a critical role in detecting 
early signs of MCI yet detection rates by PCPs as low as 6-15% have been reported. Here, we use 
electronic health record (EHR) data to build MCI risk prediction models, which could yield a rapid, 
adaptable, and low-cost tool for PCPs to detect potential MCI. 
Methods: This retrospective case control study used EHR data to identify individuals ≥40 years old. The 
MCI cohort had ≥1 diagnosis record with an ICD-10-CM diagnosis code G31.84 (MCI cohort) with the first 
record as the index date. The non-MCI cohort had no diagnoses, medications, or mentions of MCI, 
dementia, or other cognitive disorders. Potential MCI risk factors were identified from the published 
literature, including sociodemographic characteristics, comorbidities, and medication use. Prediction 
models based on risk factors for discriminating between MCI and non-MCI will be constructed using 
machine-learning algorithms. 
Results: A preliminary MCI cohort of 20,865 individuals has been identified with mean age 71.1 years, 
59.1% female, 83.7% Caucasian, 10.7% African American, and 3.6% Hispanic. The final MCI and non-
MCI cohorts will be compared to identify the significant MCI predictors and modeled for MCI risk 
prediction as described above. 
Conclusions: Because our goal is an adaptable MCI risk prediction tool and inclusion of strong 
predictors is essential, results from the EHR data analysis will be complemented by an insurance claims 
data analysis to better discriminate between MCI and non-MCI individuals and, ultimately, to develop a 
triage tool for PCP use.
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THE POTENTIAL OF MEASURING CONSCIOUS STATES VIA EEG CLOSED EYES RECORDINGS 
AS A DIAGNOSTIC MARKER OF ALZHEIMER’S DISEASE 
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Aims: We aim to diagnose Alzheimer’s disease (AD) via electroencephalogram (EEG) signals employing 
the integrated information theory, a concept that measures conscious states (in Phi values) based on the 
amount of mutual information across elements in a system. As a pilot study, this work presents the 
potential of Phi values calculated by EEG signals obtained from the prefrontal cortex. 
Methods: We employed 26 copies of EEG data (13 AD and 13 healthy control) recorded by two 
electrodes, Fp1 and Fp2. Participants were resting with closed eyes during the data collection. We 
transformed the first 60s of pre-processed EEG amplitude into Phi values, compared two groups by t-test, 
and examined the predicting accuracy by the ROC Analysis. 
Results: The 13 Phi values of the AD group (M = 3.05, SD = 1.06) compared to the 13 Phi values of the 
healthy control group (M = 4.17, SD = 0.9) demonstrated significantly lower values, t(24) = -2.9, p = 
0.008. The ROC analysis revealed an AUC of 0.81, indicating reasonably practical discrimination of the 
Phi values between the two groups (the ROC curve, see Figure 
1). 



 

 Figure. 1. The ROC curve. 
Conclusions: This study found good potential for the Phi value calculated from the mutual information of 
two EEG electrodes allocated on the prefrontal cortex, contributing a new EEG-based biomarker to 
diagnosing AD. Our future work will focus on improving the Phi values in predicting accuracy by 
increasing the complexity of electrode combinations and specifying the EEG frequency domains.
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LATE-LIFE BODY MASS INDEX HAS A PROTECTIVE EFFECT ON HIPPOCAMPAL VOLUME AND 
COGNITION IN INDIVIDUALS WITH COGNITIVE IMPAIRMENT 
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Aims: To investigate the relationship between body mass index (BMI) and Alzheimer’s disease (AD) 
markers as well as cognition in the elderly with cognitively normal (CN) and cognitive impairment (CI), 
respectively. 
Methods: Participants’ data were collected from the Alzheimer’s Disease Neuroimaging Initiative (ADNI) 
database. Participants with cognitively normal (CN) were included in the CN group. Participants with mild 
cognitive impairment and mild dementia were included in the cognitive impairment (CI) group. Linear and 
logistic regression were used to assess the association between BMI and AD markers as well as 
cognition. 
Results: A total of 330 participants with CI and 84 participants with CN were included in this study. Linear 
regression showed that BMI was positively associated with baseline hippocampal volume (HV, β=0.04, 
P<0.001) and negatively associated with p-tau181 (β=-0.005, P=0.044) in participants with CI, whereas in 
participants with CN, BMI was positively associated with p-tau181 (β=0.012, P=0.013) and not with HV. In 
the CI group, the interaction effect between APOE ε4 status (or amyloid β positive status) and BMI 
demonstrated a significant impact on the 2-year Mini-Mental State Examination (MMSE) score, baseline 
HV, and 2-year HV. Mediation analysis showed that in the CI group, the effect of BMI on HV was partially 
mediated by diastolic blood pressure (DBP). In the CN group, BMI had a vicious effect on the MMSE 
score, while the mediating effect of DBP was insignificant. 
Conclusions: In the CI participants, BMI may affect HV and cognition via influencing DBP, particularly 
prominent in APOE ε4 carriers and Aβ positive individuals. Therefore, in clinical practice, we should 
prioritize the appropriate maintenance of BMI in the elderly with AD patients.
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MIR-425-5P AS POTENTIAL GENE REGULATOR FOR IMMUNOLOGICAL PROCESSES IN BRAIN 
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Aims: White matter lesions (WML) emerge as a consequence of vascular injuries in the brain reflecting 
ischemic damage. While they are commonly observed in the aging brain, associations have been 
established with both neurodegenerative and neurological disorders such as dementia or stroke. Despite 
substantial efforts, biomarkers indicating WMLs are still lacking. 
Methods: Leveraging data from the general population Study of Health in Pomerania (SHIP), our 
objective was to identify circulating micro-RNAs (miRNAs) associated with WMLs, thus providing a 
foundation for a comprehensive biological model. Different regression models as well as extensive 
biobank search and the usage of bioinformatic tools were used to disentangle the role of miRNAs on 
WML and elucidate the possible biological pathways. 
Results: In 647 individuals we identified hsa-miR-425-5p as a key miRNA regulating various genes 
associated with WML, Alzheimer’s Disease, and stroke, with particular emphasis on 
the SH3PXD2A gene. Furthermore, miR-425-5p was found to exert effects on immunological processes 
based on both human and mouse data. Through interaction analyses, additional noteworthy miRNAs 
associated with WMLs were identified, primarily moderated by factors such as sex or smoking status. All 
identified miRNAs exhibited a strong over-representation in neurodegenerative and neurological 
diseases, as well as pathways related to brain signaling and longevity. 
Conclusions: In conclusion, we introduced hsa-miR-425-5p as a promising key regulator, implicating its 
involvement in immunological pathways. Mir-425-5p holds the potential to serve as an early indicator of 
WMLs shedding light on potential mechanisms and pathways to vascular dementia.
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HEPATIC COPPER OVERLOAD INDUCING TAUOPATHY AND SYNUCLEINOPATHY VIA 
OVEREXPRESSION OF MITOCHONDRIAL LIPOYLTRANSFERASE 1 IN NEURODEGENERATIVE 
LIVER-BRAIN AXIS 
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Aims: Hepatolenticular degeneration in which copper metabolic dysfunction leads to copper 
accumulation in the midbrain region, which causes neurological manifestations. However, how excess 
copper damages the midbrain is unknown. This study aimed to elucidate the intracellular mechanisms by 
which overload copper-induced mitochondrial lipoylation in the tricarboxylic acid cycle, which promotes 
both of tauopathy and synucleinopathy. 
Methods: In this study, we used human embryonic stem cell-derived midbrain organoids for in vitro 
modeling of copper accumulation-induced degenerative liver-brain axis. Comprehensive genetic and 
proteomic analyses of cellular RNA and exosomal miRNA enable mechanism exploration and biomarker 
discovery. 
Results: We observed that copper-stimulation reduced the viability of neurons and astrocytes evidenced 
with MAP2 and tyrosine hydroxylase by 20% while promoting the reactivity of astrocytes evidenced with 
GFAP by 25%. Also, we elucidated the upregulation of neurotoxic proteins, including phosphorylated 
alpha-synuclein and phosphorylated tau by 25%, in addition to reducing synaptic function evidenced with 
synapsin I by 20% upon copper-stimulation. Then, we discovered the upregulation of ferredoxin-1 (FDX1) 
and lipoyltransferase-1 (LIPT1) as a mediator of copper-induced mitochondrial lipoylation promoting 
neurodegeneration. In addition, we confirmed that copper-stimulation induces neurodegenerative (APP, 
MAPT, SNCA) and neuroinflammatory genes (NF-kB and mTOR) in both human cell and exosome 
samples. 
Conclusions: Overall, this study clarifies the contribution of copper to neurodegenerative diseases 
suggesting a potential for future research and therapeutic development.
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UPPER SPINAL CORD MORPHOLOGY ACROSS CLINICAL STAGES OF PARKINSON’S DISEASE 
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Aims: The spinal cord plays a critical role in processing motor and sensory information, connecting the 
peripheral nervous system with the brain; however, it remains unclear how its structure is affected in 
Parkinson’s disease (PD). We studied upper (cervical) spinal cord morphometry across distinct clinical 
stages of PD versus controls using a state-of-the-art parcellation technique. 
Methods: Spinal cord segments C1-C4 were parcellated from T1-weighted MR images of 189 individuals 
with PD and 131 controls, derived from two sites, using the Spinal Cord Toolbox 
(https://spinalcordtoolbox.com/). The PD group was stratified by Hoehn and Yahr (HY) disease stage 1 
(n = 26), 2 (n = 102) and 3 and higher (n = 34) (n = 27 no HY-score available), and compared to controls 
on the surface area and shape of each cervical segment using a linear mixed model, including age, sex 
and site as covariates. 
Results: HY2 and HY3 showed significantly smaller surface area of C1 (d = -0.6, p < 0.001 and d = -
0.9 p < 0.001, respectively). Additionally, the surface area of C4 was significantly smaller in HY3 (d = -
0.22, p = 0.037). We found no differences in HY1 for surface area and shape. 
Conclusions: These results indicate the involvement of specific cervical segments in PD, dependent on 
disease stage. While HY1 appears normal, smaller C1 and subsequently C4 in following stages may 
reflect targeted neurodegeneration, in line with disease progression. Follow-up research in a larger 
sample is needed to confirm the robustness of these patterns and to study the relation with specific 
symptom domains.
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NEURO PROTEINO-PATHY INDUCED BY POLYSTYRENE NANO PLASTIC VIA NLRP-3 
ACTIVATION IN GLIAL CELLS 
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Aims: Plastic nanoparticles have become a growing environmental concern due to their potential toxicity 
to nervous systems, including the brain, spinal cord, and peripheral nerves. The detrimental mechanism 
is, however, still unknown. This study aims to investigate the effect of nanoplastics on the mechanisms of 
neuroinflammation and neurodegeneration in the human brain environment. 
Methods: Human brain cells were exposed to plain and amine-functionalized polystyrene nanoparticles. 
The internalization of nanoparticles was observed through live cell holotomography. The levels of 
chemokines and cytokines were measured using a human cytokine array. 
Results: Human glial cells actively internalized PS-NP, resulting in Lc3b, LAMP-1 increase in lysosomes 
followed by Cathepsin-B. Consequently, the NLRP-3 inflammasome was activated, leading to increased 
activation of reactive astrocytes evidenced with GFAP and microglia evidenced with CD86 and TREM-2. 
This neuroinflammation leads to neurotoxic nitric oxides, as well as the release of proinflammatory 
mediators such as IL-1β, TNF-α, IL-6, IL-8, and chemotactic chemokines. Moreover, mild neuronal losses 
were observed with a 40% decrease in NeuN levels, accompanied by the occurrence of tau 
hyperphosphorylation and accumulation of phosphorylated alpha-synuclein. 
Conclusions: Thus, this study confirms that polystyrene nano-plastics activate NLRP-3 inflammasomes 
in astrocytes and microglia, potentially causing neurodegenerative disease.
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Aims: Alzheimer’s disease (AD) is a highly heterogenous disease, requiring precision treatment for 
individual patients. Here we aim to identify plasma proteins that will predict patients who will benefit the 
most from PE-Alb treatment (Plasma exchange with albumin replacement) based on the AMBAR clinical 
trial (Alzheimer’s Management By Albumin Replacement), where PE-Alb significantly improved cognitive 
functions in patients with mild-to-moderate AD, especially based on CDR-sb measurement (Clinical 
Dementia Rating Sum of Boxes) 
Methods: Baseline levels of plasma proteins were measured using the SomaScan assay (SomaLogic, 
Boulder, CO, USA) and were examined using Spearman correlation (rho) to identify single protein and/or 
protein ratios with strong association with CDR-sb changes in the treated group at end-of-study (n=88). 
ROC (Receiving Operating Characteristics) curves and AUC (Area Under the Curve) were calculated to 
estimate the predictive powers of these identified candidate biomarkers. 
Results: One single protein and 4 protein ratios at baseline plasma were identified with significant and 
strong association with CDR-sb change at end-of-study (rho=-0.552 for single protein and ranging from -
0.606 to -0.645 for protein ratios, adjusted p-values<0.05), with mean AUC>77% for single protein and 
mean AUCs ranging from 80% to 87% for 4 protein ratios. The relevance of these proteins was further 
supported by results in randomly selected samples of AMBAR study and by significant associations with 
ADAS-Cog (AD Assessment Scale-Cognitive Subscale) in AMBAR study. Interestingly, this single protein 
was a Notch ligand and found in two of the four protein ratios identified. 
Conclusions: One plasma protein and 4 protein ratios were identified with high prediction power of CDR-
sb improvement after PE-Alb treatment in mild-to-moderate AD patients. They deserve further 
investigation and validation for developing AD precision medicine.
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Aims: Dynamic organization of leg movements has been insufficiently studied in Parkinson's disease 
(PD). Its links to mental changes that developed in PD remain unclear. Aims: To detect subclinical mental 
changes enforced to bipedal vs. one-legged monopedal motor performance in PD patients. 
Methods: Eighteen non-demented PD patients and 12 age and sex matched controls performed MoCA 
and two types of probes characterizing the dynamic organization of leg movements. As bipedal tests, a 
reciprocal coordination of heels and toes (Oseretzky, 1931) and its timed variation – the speed of putting 
on inverted sneakers were investigated. As monopedal tests, alternate tapping of the right and left foot 
(Luria, 2000), motor programming for each foot as a change of three consecutive positions "heel-edge-
toes" (Luria-leg), conflicting instructions, and Go–no-Go (Dubois et al, 2000) were studied. The results of 
the cognitive bi-and monopedal tests were video registered and compared between PD patients and 
healthy individuals. 
Results: The mean scores of the MoCA verbal fluency and both bipedal tasks were statistically 
significantly worse in PD (Mann–Whitney U=0.039, 0.041 and 0.012). Negative Pearson's correlation 
between the number of generated words and reciprocal coordination of heels-toes scores was –0.647 
(p<0.05). As PD worsened, the patients avoided a bipedal and preferred the monopedal strategy when 
performing inverted sneakers test, which slowed down it's velocity. Pearson's correlation between the 
speed of putting on inverted sneakers and UPDRS III was severe (0.742, p<0.05). 
Conclusions: In PD, the worst bipedal performance is associated with disorder in the word fluency 
domain and related to disruption of the premotor systems of the brain and the corpus callosum, so they 
may be useful to detect early mental changes.
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Aims: Unbiased data-driven omic approaches are revealing the molecular heterogeneity of Alzheimer 
disease (AD). It has been hypothesized that by combining multiple signals from various molecules, novel 
significant biological pathway changes in AD will emerge that are otherwise missed with single-omic 
analyses. We sought to investigate whether multi-omics integration of AD brains can provide novel 
molecular insights into AD progression and identify potential biomarkers for synaptic dysfunction, 
cognition, and AD staging. 
Methods: We leveraged machine learning approaches to integrate high-throughput transcriptomic, 
proteomic, metabolomic, and lipidomic profiles with clinical and neuropathological data from multiple AD 
cohorts and brain regions to identify cross-omics molecular profiles of AD, genes and pathways affected 
at multiple stages of AD. These profiles were then integrated with data from established mouse models of 
neurodegeneration to clarify the role of genes and pathways altered in these profiles in AD 
pathophysiology. 
Results: We discovered four unique multimodal molecular profiles, one showing signs of poor cognitive 
function, a faster pace of disease progression, shorter survival with the disease, severe 
neurodegeneration and astrogliosis, and reduced levels of metabolomic profiles. This profile shows 
similar cellular and molecular profiles in multiple affected cortical regions associated with higher Braak tau 
scores and significant dysregulation of synapse-related genes and pathways altered in AD early and late 
stages. To monitor AD progression, the multimodal clusters uncovered cerebrospinal fluid synaptic 
biomarkers, including IGF1, NRXN3, and YWHAZ, which can be employed for early detection of synaptic 
dysfunction, cognition, and AD staging. Integrating AD multi-omics profiles with A53T aSyn-APOE 
transgenic mice transcriptomic data revealed an overlapping signature. 
Conclusions: Multi-omics analyses capture molecular heterogeneity among AD cases and provide novel 
critical molecular insights into AD that are typically missed with single-modality omics approaches.
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Aims: Neurodegenerative diseases are commonly linked to impaired metabolism in the brain. In aging 
and Alzheimer’s disease (AD), lipid droplets (LDs) accumulate in the brain. Yet, the cellular and molecular 
mechanism underlying this phenomenon is largely unknown. We aim to elucidate the LD phenotype in 
tauopathy brains and the mechanistic underpinings. 
Methods: We used label-free stimulated Raman scattering (SRS) imaging technique to visualize in 
situ LD accumulation in mouse and fly models of tauopathy, and in vitro neuronal and glial cultures. Using 
heavy water (D2O)-probed stimulated Raman scattering (DO-SRS) imaging, we assessed lipid turnover 
within LDs accumulated in tauopathy fly brains and in TauV337M neurons. In addition, we dissected the role 
of AMPK in regulating LD accumulation and inflammation. 
Results: We found striking in situ LD accumulation in tauopathy mouse and fly brains primarily in 
microglia that correlated with neuronal loss and neuroinflammation. DO-SRS imaging revealed impaired 
lipid turnover within LDs accumulated in tauopathy fly brains. LDs also accumulated in induced pluripotent 
stem cell (iPSC)-derived human neurons bearing the TauV337M mutation, which transferred lipids to 
microglia through conditioned media, resulting in microglial LD accumulation, oxidative stress, impaired 
phagocytosis and a proinflammatory response. Activation of neuronal AMPK, a key regulator of lipid 
metabolism, alleviated lipid burden in neurons via inhibiting lipogenesis and promoting lipophagy, thereby 
decreasing lipid flux to microglia. Neuronal AMPK overexpression in tauopathy fly brain alleviated LD 
accumulation, while neuronal AMPK depletion in prodromal tauopathy mouse brain increased LD 
accumulation and exacerbated proinflammatory microgliosis. 
Conclusions: Our results provide direct evidence of LD accumulation in tauopathy brains, new 
mechanistic insight into the anti-aging and neuroprotective effects of AMPK pathway, and highlight the 
metabolic crosstalk between neurons and glia in the setting of AD.
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Aims: Beta-amyloid (Aβ) undergoes post-translational modifications that alter its pathogenic properties. 
Aβ can enter the brain from circulation by binding to RAGE and trigger the pathology of Alzheimer's 
disease (AD). However, the transport of modified forms of Aβ across the blood–brain barrier (BBB) has 
not previously been studied. Here, we characterized the transport of phosphorylated (pS8-Aβ42) and 
isomerized (isoD7-Aβ42) Aβ across the BBB in comparison with unmodified Aβ. 
Methods: Murine brain endothelial cells bEnd.3 seeded on transwell membrane were used as an in 
vitro model of the BBB. The transport of Aβ isoforms was estimated using ELISA. Endocytosis inhibitors 
and RAGE antagonist were used to characterize the involved mechanisms. Endothelial permeability was 
evaluated using sodium fluorescein. The parameters of the interaction of Aβ and its isoforms with RAGE 
were determined using microscale thermophoresis. 
Results: IsoD7-Aβ42 and pS8-Aβ42 cross the BBB better than unmodified Aβ42. The transport of all 
isoforms is caveolin-dependent, but the transport of isoD7-Aβ42 is dependent on both caveolin- and 
clathrin-mediated endocytosis. The RAGE antagonist inhibits the transport of Aβ42, but does not affect the 
transport of pS8-Aβ42 and isoD7-Aβ42. RAGE binds to isoD7-Aβ42 an order of magnitude weaker than to 
Aβ42. Higher levels of Aβ42 were detected in cell lysates compared to isoD7-Aβ42, suggesting the altered 
ratio between transport and degradation. 
Conclusions: Post-translational modifications of Aβ increase the rate of its transport across the BBB and 
modify the mechanisms of the transport, which may be important for AD pathology and treatment.
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Aims: Xanamem®, a brain-penetrant inhibitor of 11β-HSD1, which converts intracellular cortisone to 
cortisol, has been evaluated in 3 independent placebo-controlled trials. These trials suggest Xanamem 
may be both a procognitive drug and disease-course modifying agent. The XanaMIA Phase 2b trial aims 
to evaluate the cognitive and clinical benefits of Xanamem. 
Methods: XanaMIA is a phase 2b, double blind, randomized, placebo-controlled, 36-week trial to assess 
the safety, tolerability, and efficacy of Xanamem 10 mg daily in patients with mild or moderate dementia 
due to AD. This multi-centre trial will randomise (1:1) 220 participants over 50 years old meeting the 
diagnostic criteria for AD with a CDR global score of 0.5-1, a MMSE of 18-26, and elevated plasma p-
tau181. Participants will also be required to have a 0.5 SD cognitive deficit compared to normative data 
as measured by a symbol coding test. The study design includes a 6-week pre-screening period (to 
assess AD plasma biomarker positivity), 4-week screening period, a 36-week treatment period, and a 4-
week follow-up period. The primary efficacy endpoint is change from baseline to week 36 on a 
computerized, global cognitive composite including measures of attention, working memory, executive 
function, and episodic memory. The key secondary outcome, the CDR-SB, will assess integrated 
cognition and function. Other measures of cognition, function, and behavior will also be examined. 
Results: The results of the XanaMIA Phase 2B trial are expected in 2025. 
Conclusions: The XanaMIA Phase 2B trial is a robustly designed trial using a contemporary rationale to 
select validated and treatment-sensitive endpoints, and patient enrichment strategies to demonstrate the 
procognitive and disease-course modifying benefits of Xanamem.
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Aims: Wilson's disease (WD) san genetic disorder which causes symptoms related to excess copper 
accumulation in various tissues, especially liver and brain. Patients may presented with symtpoms of 
acute liver failure, while other patients exhibited serious neurological symptoms. Liver transplantation (LT) 
is recommended only to WD patients with acute liver failure and severe severe neurological symptoms, 
particularly in patients resistant to pharmacological decoppering therapy. Neurological symptoms 
improved at a rate of 71.2% after the operation. Worse outcome was described in WD patients with 
neurological presentations, while reversal of symptoms in patients with persistent neurological 
involvement is less likely. 
Methods: we present the case of 42-yrs old young male affected with WD with hepatic and neurological 
involvement, who underwent orthopic liver transplantation (OLT) in 2014 for acute liver failure. Clinical, 
neuroradiological, neuropsychological examination were performed before and after OLT 
Results: During the early postoperative period, a worsening of extrapyramidal symptoms (EPS) and 
balance disturbances were observed. Further worsening of EPS was observed on subsequent control 
examinations. Control MRI scans (2015-2023) showed diffuse atrophy with pronounced atrophy of basal 
ganglia around copper deposits and cerebral peduncles. 
Conclusions: Acute and then gradual worsening of brain MRI changes in the days after LT in a WD 
patient, in correlation with the clinical worsening of his EPS, was the most likely consequence of the 
massive release of copper into the circulation during the operation.
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Aims: The primary aim was to investigate how a global measure of gait as well as cognitive functioning 
are associated with spatial navigation while walking in patients with mild cognitive impairment (MCI). 
Moreover, executive/attentional cognitive functioning was also considered. 
Methods: This cross-sectional study included 209 patients with MCI; their mean (SD) age was 72.4 (7.3) 
years and 86 (41%) were women. Spatial navigation was assessed by using the total time of completing 
the Floor Maze Test (FMT), i.e., the dependent variable in linear regression analyses. A global measure 
of gait (i.e., gait speed) was assessed by using an electronic walkway. Global cognitive functioning was 
assessed by using the Mini-Mental State Examination (MMSE, 0-30 points). Executive/attentional 
cognitive functioning was assessed by using a composite score from z-scores of three cognitive tests 
(i.e., Trail making Test A and B as well as the Symbol Digits Modalities Test). Multivariate analyses were 
adjusted for age and sex. 
Results: Decreased gait speed was significantly associated (standardized β=-0.214, p<0.003) with an 
increased total time of the FMT, i.e., when controlling for age and sex. Global cognitive functioning was 
not associated (p=0.098) with FMT, whereas executive/attentional functioning showed a statistically 
significant association with FMT time (β=-0.291, p<0.001). When including both gait speed and 
executive/attentional functioning in the same model (controlled for age and sex), a higher gait speed (β=-
0.154, p<0.027) and better executive/attentional cognitive functioning (β=-0.291, p<0.001) were 
independently associated with a decreased time to complete the FMT. 
Conclusions: The findings suggest both gait speed and executive/attentional cognitive functioning might 
be pertinent factors to consider if assessing or addressing spatial navigation while walking in patients with 
MCI.
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Aims: To better understand potential motor differences, this study aimed to investigate turn duration (a 
360° turn in standing, i.e., as a single task and while dual tasking) in patients with mild cognitive 
impairment (MCI) and cognitively healthy older persons. 
Methods: This cross-sectional study included 420 individuals. Patients with MCI (n=140) had a mean age 
(SD) of 74.2 years (4.9), 37% were women. Cognitively healthy (n=280) had a mean age (SD) of 77.7 
years (5.2), 62.5% were women. The assessment of turning 360° in standing included two turns (i.e., both 
directions), which were timed by using a digital stopwatch (seconds). Turning was initially assessed as a 
single task and thereafter while dual tasking (continuous subtraction of 3, starting from 99). The Mann-
Whitney U test was used for group comparisons. Turn duration (single and dual tasking, respectively) was 
also used as the dependent variable in linear regression analyses where sample was used as an 
independent variable (controlled for age and sex). 
Results: Patients with MCI had an increased turn duration as compared to cognitively healthy older 
persons, both when assessed as a single task (p<0.001) and while dual tasking (p<0.001). In linear 
regression analyses (controlled for age and sex), having MCI was associated with an increased time to 
perform a 360-turn both as a single task (B 1.20, 95% CI 0.83-1.57, p<0.001) and while dual tasking 
(3.05, 2.10-3.99, p<0.001). 
Conclusions: From a clinical perspective, the Turn 360° test might be a relevant and easy test to 
implement. Although our findings suggest that patients with MCI perform a 360° turn slower than those 
who are cognitively healthy, the clinical relevance of this assessment needs to be confirmed in future 
longitudinal studies.
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Aims: An important limitation in the development of therapies for Parkinson’s disease treatment is the 
requirement for relevant pre-clinical disease models. A successful cell-based model for drug discovery 
would facilitate identification of relevant therapeutic targets and compounds to modulate those targets. 
We propose to develop a new in vitro model for Parkinson’s disease based on the recently established 
human induced pluripotent stem cells (hiPSCs)-derived BrainSphere (BS) cell culture system. 
Methods: BS were prepared from hiPSCs. After differentiation, BS were treated with alpha-synuclein 
monomers (20 ng), alpha-synuclein pre-formed fibrills (PFFs) (20 ng) or PBS during 72 h. Medium was 
removed and fresh medium without alpha-synuclein was added. BS were analysed 14 days after 
treatment. 
Results: Exposure to alpha-synuclein PFF led to a significant increase of total alpha-synuclein, insoluble 
pSer129 alpha-synuclein and the presence of alpha-synuclein aggregates. The presence of alpha-
synuclein aggregates was associated with a decrease in TH dopaminergic neurons. Moreover, LAMP-2A 
protein level was decreased in BS treated with alpha-synuclein PFF. Treatment with alpha-synuclein 
monomer did not result in the presence of alpha-synuclein aggregation or dopaminergic cell death. 
Conclusions: Our results demonstrate that human BS exposed to alpha-synuclein PFFs mimic 
pathological mechanisms previously identified in Parkinson’s disease human brain samples and animal 
models, and therefore constitute a new promising and versatile in vitro model for this disease.
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Aims: The present study reviews all studies about TCAT and its use in clinical settings, as well as its 
validation in different cultures. TCAT is a recently developed, short instrument (15 minutes are required 
for its administration), with good psychometric properties, specialized for the assessment of testamentary 
capacity (TC) in dementia. It assesses memory, perception of financial parameters and judgment. It 
evaluates cognitive functions not measured by other traditional tools, such as social cognition and it does 
not require the use of collateral information regarding financial parameters. 
Methods: Pubmed database as well as unpublished data have been used. 
Results: For now, there are no other specialized TC assessment instruments with measured 
psychometric properties in the scientific literature. Unpublished data about amnestic mild cognitive 
impairment (aMCI) performance in TCAT shows no difference of aMCI in comparison to healthy adults at 
any part of the tool. Another unpublished data has studied the correlation between the three parts of 
TCAT and the expert opinion regarding TC in patients with dementia. It has concluded that the Part C of 
financial parameters demonstrates the highest relevance with the expert opinion. Validation and 
standardization of the TCAT in Greek population is under study. The preliminary results show that age, 
and not educational level or gender, may predict the performance in TCAT. Validation and normative data 
of the TCAT in an Italian population of 323 healthy adults is provided in a recent published study showing 
that it is useful as an adjuvant instrument for TC assessment in the elderly. 
Conclusions: While TCAT is a useful tool, more studies are needed in different cultures, both in healthy 
adults and cognitively impaired adults, for its standardized use in forensic and clinical settings.
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Aims: Change in the gait velocity is found to be linked with cognitive impairment. The aim of our study is 
to check how the gait velocity differs in people who are cognitively unimpaired and impaired in the context 
of Indian population. 
Methods: The participants were recruited from the CBR-TLSA (Tata Longitudinal Study of Aging) cohort, 
an ongoing study of the urban cohort of elderly people. A total of 2876 participants (age > 45) were 
assessed on cognition based on the Clinical Dementia Rating Scale (CDR) and Hindi-Mental Status 
Examination (HMSE). The participants underwent a 5m walk test for assessment of gait. Then, the 
differences between the two cognitively impaired or unimpaired groups were analyzed. 
Results: 383 participants were found to have all gait, CDR, and HMSE parameters (CDR 0 =363, CDR 
0.5 = 20) after exclusion of all the missing values and probable causes that might interfere with gait 
scores (total n = 2876). Based on the non-normal distribution of data, the Mann-Whitney U test was done 
to check the difference in CDR scores and gait velocity, which was non-significant. The correlation 
between HMSE scores, cadence, and gait speed was also analyzed, which also came to be non-
significant. 
Conclusions: Studies have found that daily gait speed is lower in cohorts of individuals having cognitive 
impairment than cognitively healthy individuals. Our cohort consisted more of healthy individuals (CDR = 
0) than cognitively impaired, especially Mild Cognitive Impairment (MCI) (CDR = 0.5). This might be the 
reason for the non-significance of the results. Moreover, the parameters of gait must be thoroughly 
studied apart from the 5-meter walk test to see the relation in depth.
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PLASMA PROTEOMIC PROFILING IDENTIFIES PROTEINS AND PATHWAYS INFLUENCING BETA-
AMYLOID OLIGOMERIZATION IN THE BLOOD 
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Aims: To explore the underlying mechanism of the AlzOn test, a blood-based diagnostic tool for 
Alzheimer's disease (AD), we conducted a plasma proteome analysis on subjects with varying levels of 
oligomeric Aβ after administering exogenous Aβ to identify factors influencing AlzOn test results. 
Methods: Using SOMAscan technology, we quantified approximately 7,000 proteins from plasma 
samples collected from subjects exhibiting either a high or low AlzOn signal (n=~20 per group). Pearson’s 
correlation coefficients were computed to determine the association between individual proteins and 
AlzOn results. Differences in protein levels between the two groups were assessed using t-tests. 
Additionally, we examined the enrichment of gene sets associated with Alzheimer’s disease and 
annotations from the Gene Ontology database. 
Results: We identified a total of 221 proteins that exhibited significant correlations with the AlzOn signal. 
Within the group showing a high AlzOn signal, we observed an enrichment of gene sets associated with 
Alzheimer’s disease, synapse, and immune response. On the other hand, in the group displaying a low 
signal, we found an enrichment of gene sets related to purine biosynthetic processes and autophagy. 
Conclusions: This study revealed a correlation between the AlzOn signal and elevated levels of 
inflammation, disruption of the blood-brain barrier, as well as reduced purine biosynthesis and protein 
clearance.
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Aims: While Presenilin1 (PSEN1) ΔE9 mutation produces early familial forms of Alzheimer’s disease 
(AD), it does not produce AD phenotype in mice. However, co-expression of PSEN1ΔE9 mutation 
accelerates the appearance of AD-like (cognitive and amyloid) phenotype in the APPswe mouse model. 
In addition, the PSEN1 mutation was found to decrease cerebral vascular reactivity in middle-aged mice 
(Toussay et al 2017) resembling those appearing during Cerebral Small Vessel Disease and age-related 
dementia (Staszewski et al 2021, Li et al 2020). Hence, we hypothesized that PSEN1 mutation may 
accelerate brain aging. 
Methods: To test this hypothesis, we compared neurocognitive changes induced by combined mutations 
of APP and PSEN1 and by mutation PSEN1 alone to those associated with normal aging in mice. To 
evaluate cognitive alterations, the animals were trained in a radial-maze task of working memory which 
interweaves memory and active forgetting to mimic and study peculiarities and complexity of memory 
function in everyday life (Al Abed et al, 2016; Stevens et al, 2023). 
Results: ). In this task, middle-aged (10-11 months) PSEN1 mutants display an aging-like cognitive 
impairment compared to their littermate controls, performing the task at a level close to old (19-20 
months) controls, while APP/PS1 mice at young age (5-6 month) display a more severe, AD-like cognitive 
impairment. Preliminary results of immunohistochemical analyses of Fos protein expression (as a marker 
of neuronal activation) and vascular network performed post-training in the hippocampus of the same 
animals also indicate that PSEN1 mutation induces some functional alterations similar to those observed 
during normal aging. 
Conclusions: Altogether our findings suggest that PSEN1 mice could mimic accelerated aging and 
provide a model of early cognitive aging that turns into AD-like dementia when PSEN1 is co-expressed 
with human APP.
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EXPLORING Α-SYNUCLEIN POST-TRANSLATIONAL MODIFICATIONS AS BIOMARKERS AND 
THERAPEUTIC TARGETS FOR PARKINSON'S DISEASE 
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Aims: Parkinson's disease (PD) is a challenging neurodegenerative disorder characterized by abnormal 
clumps of α-synuclein (α-Syn) in the brain. Post-translational modifications (PTMs) of α-Syn contribute to 
its misfolding and aggregation, triggering inflammation in the brain and exacerbating PD pathology. 
Understanding the role of α-Syn PTMs and utilizing a systematic screening approach is crucial for 
identifying potential biomarkers and therapeutic targets of PD. 
Methods: We summarized different types of α-Syn PTMs and developed a comprehensive library of α-
Syn point mutation vectors to mimic or block specific PTMs, facilitating in vitro 3D cell culture 
experiments. The GFP-labeled α-Syn was captured with a high content screening scanner (ImageXpress 
Micro, Molecular Devices) to assess conformations and aggregation. We explored biomarkers and 
therapeutic targets by matching compounds with the drug library using automated screening, followed by 
drug toxicity assessment and pharmacokinetics in a PD mice model. 
Results: PTMs play a key role in generating distinct toxic forms across synucleinopathies, resulting in 
various types of misfolding of α-Syn and influencing α-Syn conformation and aggregation. Phosphorylated 
α-Syn emerged as a biomarker during the synucleinopathic process of PD. The ubiquitin-dependent 
proteasome degradation system mediated α-Syn phosphorylation, modulating α-Syn interchange 
between the nucleus and cytoplasm. The drug screening system successfully identified and confirmed 4 
novel drug candidates that maintained α-Syn biological activity while reducing toxic forms. 
Conclusions: Post-translational modifications of α-Syn significantly contribute to the formation of toxic α-
Syn aggregation, affecting its misfolding and cellular translocation. Modulating or reversing these PTMs 
through targeted drug intervention holds promise in mitigating α-Syn pathogenesis, potentially leading to 
functional and protective outcomes. Our research paves the way for further investigations and therapeutic 
strategies targeting α-Syn PTMs in Parkinson’s disease.
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IDENTIFICATION AND EVALUATION OF EBSELEN AS AN INHIBITOR OF P-TAU AND AΒ FOR 
TREATING EARLY ONSET OF ALZHEIMER’S DISEASE 
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Aims: Alzheimer’s disease (AD) remains a challenging condition with no cure to halt its progression. Drug 
repositioning, an expedited drug development strategy, offers promise in the pursuit of effective AD 
therapeutics. This study presents a comprehensive investigation into the potential of ebselen, a 
knowledge drug, in targeting AD. 
Methods: Utilizing a systematic Alzheimer’s disease drug repositioning (SMART) framework, we 
conducted high throughput AD 3D cell culture systems, computational cellular analysis, and iterative 
procedures for effective drug repositioning. Our screening involving 4,600 known drugs and bioactive 
compounds and employed AD murine models for in vivo validation of promising hits, assessing the 
efficacy of ebselen in alleviating pathological features of AD. 
Results: The study identified eight drug candidates capable of alleviating p-Tau accumulation and/or Aβ 
burden in a multi-well formatted 3D culture assay. Ebselen, an organoselenium compound, emerged as a 
top candidate, demonstrating significant potential both in vitro and in vivo. Acute and chronic treatments 
with ebselen exhibited substantial improvements in neurite abundance, intensity, and p-tau inhibition in 
the high-throughput 3D cell assay. Behavior assessments further demonstrated the cognition 
enhancement achieved with ebselen administration. Notably, biosafety evaluations indicated minimal 
adverse effects even with high dosage and long-term ebselen treatment, underscoring its potential as a 
safe therapeutic option for early onset of AD. 
Conclusions: Ebselen shows a promising drug candidate for the treatment of early onset AD. This study 
not only demonstrated its efficacy in alleviating pathological markers of AD but also highlighted its 
favorable biosafety profile. The findings offer important implications for AD treatment and further clinical 
investigations are warranted to validate the potential of ebselen in human subjects, bringing us closer to a 
viable therapeutic solution to Alzheimer’s disease.
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Aims: Small vessel disease (SVD), a major cause of age-related cognitive decline, affects small cerebral 
blood vessels, leading to cerebral hypoperfusion. Native Hawaiians and other Pacific Islanders (NHOPI) 
are reported to have higher rates of vascular risk factors of SVD, such as hypertension. This study aims 
to characterize the prevalence and severity of SVD in NHOPI dementia patients compared to their 
Caucasian and Asian counterparts. 
Methods: This retrospective chart review analyzed data from dementia patients ≥ 18 years old with a 
brain MRI and MMSE score between 23-27. Each NHOPI patient was matched with a Caucasian and 
Asian patient based on age, sex, and MMSE score. Patient charts were reviewed for demographics, 
comorbidities, medications, and SVD MRI findings at time of presentation of memory concerns. 
Results: Overall, 108 patients were included, with 36 patients in each racial group, a mean patient age of 
72.1 years, and 72 (66.7%) females. NHOPI patients had a higher BMI (p<0.001) and higher rates of 
hypertension (p=0.024), diabetes mellitus (p=0.020), and coronary artery disease (p=0.026). NHOPI had 
higher rates of reporting attention deficits as a symptom of dementia (p=0.015). However, there were no 
significant differences in prevalence or severity of white matter lesions, subcortical infarcts, or brain 
atrophy among the racial groups. 
Conclusions: NHOPI patients were significantly associated with higher rates of vascular risk factors and 
showed differences in presentation of dementia. Further investigation is needed to identify potential 
preventative targets and improve risk predictions for individuals with SVD.
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THE ALBUMINOME PROFILE OF BLOOD PLASMA IS ASSOCIATED WITH THE TENDENCY OF 
BETA-AMYLOID OLIGOMERIZATION IN ALZHEIMER’S DISEASE. 
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Aims: The propensity for beta-amyloid (Aβ) oligomerization was substantially increased in the plasma of 
Alzheimer's disease (AD) patients when synthetic Aβ was introduced. This discovery led us to the 
development of a blood-based AD diagnostic tool called AlzOn. However, the molecular mechanisms 
underlying the phenomena have not been investigated. To elucidate the diagnostic activity, the protein 
interactome of Aβ and blood plasma albuminome was analyzed. 
Methods: To investigate differences in albuminome compositions between individuals with AD patients 
and healthy controls, we isolated the plasma albuminome from patients' blood samples. Subsequently, 
we utillized LC-MS/MS techniques to anlyze the plasma albuminome and its correlation with the Aβ 
interactome. 
Results: By eliminating the albuminome, we observed a loss of diagnostic specificity of AlzOn AD 
diagnostic kit. Remarkably, LC-MS/MS data demonstrated substantial differences between AD patients 
and control subjects. Additionally, our findings revealed a significant overlap between the albuminome 
and the Aβ interactome exclusively within AD patients. 
Conclusions: This report presents evidence supporting the pivotal role of Aβ oligomerization in the 
plasma of AD patients, as well as the impact of the albuminome and the Aβ interactome on the diagnostic 
specificity of AD.
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EFFICACY OF ROBOTIC GAIT TRAINING IN PARKINSONIAN PATIENTS USING THE END-
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Aims: This research aims to determine the effectiveness of RAGT, specifically using the “Morning Walk®” 
end-effector gait robotic system, in enhancing both motor and non-motor manifestations in Parkinsonism 
patients. 
Methods: We conducted a prospective randomized controlled trial at a single center. A total of 20 
Parkinsonism patients were enlisted and divided randomly into RAGT (n=9) group and conventional 
physical therapy (CPT, n=11). The RAGT group utilized the "Morning Walk®" robotic system, while the 
CPT group underwent standard therapeutic exercises and manual therapy in 18 sessions over six weeks. 
Primary evaluations were based on the 2-minute walk test (2MWT) and the 10-meter walk test (10MWT). 
Secondary outcomes were assessed using tools like the Berg Balance Scale(BBS), Timed Up and Go 
(TUG) Test, MDS-UPDRS part I,II, and III, and the Non-Motor Symptoms Assessment Scale(NMSS), with 
assessments taken before and after the treatment sessions. 
Results: The results showed a significant improvement in 2MWT in both the RAGT (E2-E1: 14.00±12.80 
meter, p=0.007) and the CPT (E2-E1: 8.25±7.69 meter, p=0.019) while 10 MWT showed significant 
improvement only in the RAGT (E2-E1 -3.20±4.33 second, p=0.005). However, there were no significant 
differences in primary outcomes between the two groups. BBS (p=0.004) and TUG (p=0.042) showed 
significant improvement while MDS part II (p=0.010) and III (p=0.036) showed significant decrease only 
the RAGT. Both group showed significant decrease in MDS part I (p=0.035 in RAGT and p=0.044 in 
CPT). In non-motor symptom measurements, RAGT showed significant decrease in NMSS in total scale, 
anxiety, urinary, and gastrointestinal subscale (p=0.028, 0.043, 0.042, 0.039) whereas the CPT did not. 
There were no other significant differences between groups. 
Conclusions: RAGT, especially when utilizing the 'Morning Walk®' system, presents a promising avenue 
for addressing both motor and non-motor symptoms in Parkinsonism.
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DEEP LEARNING RESOLVES CELL-TYPE SPECIFIC TRANSCRIPTOMES IN MOUSE 
HIPPOCAMPUS AND UNVEIL SYNAPTIC CHANGES AFTER EXPOSURE TO AN EXCITOTOXIN. 
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Aims: Single nucleus RNA sequencing (snRNA-seq) has revolutionized our ability to dissect 
transcriptional profiles in specific cell types. However, it captures only 20-50% of the cellular 
transcriptional information, limiting our comprehensive understanding of the cellular transcriptional 
ensemble. Therefore, we propose a computational approach to extract the cellular signal from brain 
tissue bulk transcriptomic data, allowing us to investigate cell type-specific transcriptomic programs 
underlying neurodegeneration. 
Methods: We adapted Cellformer - a deep learning deconvolution model for ATAC-seq data - to RNA-
seq data. We leverage an excitotoxicity mouse model to detect cell-type specific transcriptomic responses 
to injury. 
Results: Cellformer accurately deconvoluted mouse brain bulk RNA into 9 major cell types (mean 
Pearson correlation of 0.97) (Figure 1A). Validation with single nucleus datasets reveals a significantly 
higher correlation (0.85) within the same cell type compared to different cell types (0.20) (P-value < 1e-6) 
(Figure 1B). We applied Cellformer to bulk RNAseq data obtained from both tissue and nuclei isolated 
from the same mouse hippocampus. We compared these cell-type-specific transcriptomic signatures 
between healthy mice and those exposed to a low dose of Kainic Acid (KA), a potent toxin for excitatory 
neurons (Figure 1C). More shared information was found between snRNA and deconvoluted RNA from 
nuclei compared to deconvoluted tissue (Figure 1D). Interestingly, differential expression analysis 
revealed a greater effect of low-dose KA exposure on deconvoluted bulk tissue compared to nuclei, 
pinpointing synaptic and lysosomal signaling to excitatory neuronal cells (Figure 1E-F). 
Conclusions: We introduce a computational approach using Cellformer to deconvolute bulk RNA 
sequencing data into cell-type-specific profiles, enabling in-depth analysis of bulk RNAseq. By comparing 
deconvoluted profiles between healthy and injured hippocampi, we unveil insights previously masked by 
the limitations of snRNA-seq, revealing intricate synaptic signaling dynamics.
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Aims: Aging is a complex biological process characterized by a gradual decline in individual adaptability, 
physiological, cognitive, and memory impairment. The problem of food reserves is considered urgent in 
the context of current shortages caused by epidemics, natural disasters and global climate change. 
Insects are evaluated as a potential source for used as a new food substitute rich in protein and 
nutritional value. This study evaluated the effects of X and Y extracts in a D-Galactose (D-Gal)-induced 
mouse model of aging. 
Methods: We examined the expression level of tight junction protein through western blot method, and 
histology staining for the formation of amyloid β plaques, neuron damage and intestinal inflammation as 
well as biochemistry assay for oxidative stress. 
Results: X and Y extracts increased levels of glutathione, superoxide dismutase, and catalase; protected 
neurons in the brain; prevent blood-brain barrier (BBB) disruption and cerebral edema; prevent the 
deposition of amyloid β (Aβ) plaques in various regions of the brain. Furthermore, both extracts prevent 
gut-blood barrier (GBB) disruption as well as improve intestinal inflammation. 
Conclusions: Collectively, these new findings suggest a possible therapeutic role of insect extracts in D-
Gal-induced damage and dysfunction through gut-brain axis control as a potential functional food.



 
VIRTUAL 

Topic: Theme K: Patient Care and Support / K01.e. Dementia and Cognitive Dyfunction: Quality of life 
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Aims: The aim of the study was to assess the impact of cognitive impairment on the possibility of using 
Voice Handicap Index - 10 scale (VHI-10) as a tool for voice disorders evaluation in Parkinson's disease 
patients. The work was carried out within the framework of BRAINPHONE project for voice assessment 
with artificial intelligence (AI). Data was collected in the form of a continuous sample manner in the period 
from December 2022 to May 2023 in the Centre for Movement Disorders, Kazan, Tatarstan Republic. 
Methods: Patients were selected in continuous sampling mannerd. All patients underwent cognitive 
testing using MOCA test and the VHI-10 scale. All patients were stratified into 5 groups: P1 - patients with 
1-2 stages (Hoehn&Yahr), P2 - patients with 3-5 stages (Hoehn&Yahr), PA - patients with parkinsonism-
plus syndroms, PU - patients with parkinsonism that cannot be classified on the first visit into one of the 
groups, PP - patients without obvious motor parkinsonian signs, but meet the criteria of prodromal 
Parkinson's disease according to MDS Prodromal PD Calculator. All patients were assessed by 2 
experienced parkinsonologists. 
Results: The study involved 433 subjects with Parkinson’s disease, subjective speech impairment 
reported 46% of respondents (Figure 
1). 



 

 197 subjects completed both the MOCA test and the VHI-10. Parameters stratified by group are 
presented in Table 1. 

Group 
Age 
(y) 

PD duration 
(y) 

MDS-
UPDRS 

МОСА 
Sum_VHI-
10 

MOCA-VHI-10 
correlation coeff. 

P1 64.14 3.18 29.14 23.35 8.17 0.05 

P2 69.73 6.45 46.26 20.27 12.71 -0.15 

PA 67.50 3.9 42.11 15.00 12.67 -0.62 

PU 60.64 3.73 31.11 21.64 14.27 0.46 

PP 61.95 0.52 12.85 23.57 4.17 0.03 

Total 66.49 5.3 40.38 21.31 10.49 -0.15 

 

 

Conclusions: The relationship between cognitive status and speech impairment 

assessment is not statistically significant.
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Aims: Alzheimer’s disease (AD) is the most common and severe age-associated neurodegenerative 
dementia. While aging is the most significant risk factor for AD, disruption of synapses by oligomers of 
both amyloid beta (Aβ) and tau, via converging synergistic mechanisms, is one of the earliest events 
leading to memory dysfunctions. We previously found that exosomes secreted by hippocampal neural 
stem cells (NSCexo) act via specific miRNAs to provide synaptic protection against amyloid oligomers. 
Here we aimed to investigate how NSCexo, in comparison to mature neurons-derived exosomes 
(MNexo), modulate microglia in the hippocampus by performing immunofluorescence and transcriptomic 
analyses. 
Methods: Male and female adult wild-type mice were injected ICV with PKH-26-labelled NSCexo or 
MNexo and the mice were euthanized 24h later. For the analysis of microglia activation, the brains were 
post-fixed in 4% PF and processed for immunofluorescence analysis using specific antibodies against 
Iba1 and CD68 (a marker of activation). For transcriptomic analysis, the hippocampus was dissected, 
snap frozen and processed for single nuclei RNA sequencing (snRNA seq) and for bulk RNA sequencing 
(RNA seq) on total homogenates and synaptosome fractions. 
Results: Both NSCexo and MN-exo were taken up by microglia in the hippocampus. However, only 
NSCexo treatment led to elevated levels of microglial activation, as evidenced by increased CD68 
immunostaining. RNA-seq and snRNA seq data further showed that immune response pathways were 
selectively activated by NSCexo in the hippocampus. 
Conclusions: Our findings indicate that NSCexo have a significant impact on microglial activation, which 
could underlie their protective mechanism against AD pathology. These interactions result in specific 
gene expression changes in the hippocampal microglia, reinforcing the idea that increased levels of 
hippocampal stem cells could contribute to synaptic resilience against AD.
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Aims: To uncover distinct clinical phenotypes within "typical" Alzheimer's disease (AD) based on 
cognitive and neuropsychiatric markers, track their longitudinal progression, and identify their 
corresponding pathological and neuroanatomical correlates. 
Methods: We employed K-modes clustering on 2483 cognitively impaired (CI) individuals across the AD 
spectrum, excluding atypical AD and other CI etiologies, from five cohorts: TRIAD, ADNI, BICWALZS, 
OASIS-III, and Pittsburgh. Cluster-specific clinical and pathological profiles were established through 
comparison with 2670 cognitively unimpaired (CU) participants across plasma biomarkers (Ptau-181, 
Ptau-217, GFAP, Nfl, AB42/40 ratio) and neuroimaging (amyloid and tau PET, MRI-derived degeneration 
maps). Symptom trajectories were assessed using longitudinal follow-up, revealing whether the 
phenotypes represent sequential or parallel disease forms. Proportional Cox hazards models quantified 
functional decline rate using CDR-SB, and longitudinal symptom rate of change were also computed for 
each phenotype. 
Results: We identified five distinct clinical phenotypes: pure amnestic syndrome, global cognitive 
impairment without NPS, global cognitive impairment with NPS, CI with predominant affective symptoms, 
and CI with predominant hyperactive symptoms (Figure 1). Each phenotype displayed a unique 
neuropathological and neurodegeneration topographical profile (Table 2, Figure 2). Three-year 
longitudinal data showed that these phenotypes represent parallel rather than sequential disease forms 
(Figure 3). The phenotypes exhibited significantly different rates of functional decline, as well as varied 
rates of change in cognitive symptoms (Figure 
4). 



 

 



 



 

 



 

 
Conclusions: Our results suggest the existence of robust and replicable sub-phonotypes in “typical” AD 
by revealing with divergent neuropathological profiles and clinical characteristics. These results highly the 
importance of personalized medicine to provide a more tailored dementia care in the context of the 
emerging AD treatments.
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Aims: Pathological protein aggregation and synaptic dysfunction are major contributors to 
neurodegenerative disorders. However, understanding disease-relevant protein aggregation, such as 
Beta-amyloid, Alpha-synuclein and Tau aggregation within synapses, remains limited. To address this, 
we present a novel method for visualizing protein aggregates in individual synaptosomes. 
Methods: We combined Single-molecule Pull Down (SiMPull) and direct Stochastic Optical 
Reconstruction Microscopy (dSTORM), to immobilize individual synaptosomes and characterize single 
aggregates within them with ~20nm spatial resolution. 
Results: We validated the method with mouse models of neurodegenerative diseases and post-mortem 
human brain tissues. 
Conclusions: Our method offers a valuable tool for decoding molecular triggers underlying 
neurodegeneration at an early stage and provides new insights into developing earlier therapeutic 
strategies.
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Aims: Endosomal protein sorting is orchestrated by the multimeric protein complex called retromer 
complex. Dysfunction of this complex is associated with several neurodegenerative disorders including 
Alzheimer’s disease. Vps35 is the core component of the retromer complex. Its relation to Aβ/APP 
functioning and pathophysiology has been demonstrated in recent years, however its relation to tau 
biology is less well established. Growing amount of evidence also incriminates microglial dysfunction as a 
contributing factor towards neurodegenerative pathology. Microglial dysfunction can lead to an aberrant 
neuroinflammatory response. Microglia are also involved in clearance of pathological tau as well as 
transcellular transport of tau. The current study aims to delineate the relation between microglial protein 
trafficking machinery particularly the retromer core protein Vps35, and pathophysiologic changes in a 
mouse model of neurodegeneration. 
Methods: We utilized PS19 mice overexpressing P301S tau to generate a conditional knockout of Vps35 
in microglial cells. We performed behavioral analysis to assess memory function, biochemical and 
histochemical analysis to assess accumulation of pathological tau, and whole brain cytokine analysis to 
understand neuroinflammatory alterations. 
Results: We found that the loss of microglial Vps35 results in enhanced accumulation of tau and 
phospho epitopes of tau with aging although no major effect was observed on the memory function of 
these mice. Our data also indicates an altered inflammatory state possibly via dysregulated chemokine 
signaling. 
Conclusions: Dysregulation of endosomal protein trafficking pathways within microglia are a contributing 
factor for tau accumulation in the brain. Retromer pathways within microglia could also be important for 
chemokine receptor recycling and a disruption of such signaling could lead to a miscommunication 
between various brain cell types leading to a dysregulated neuroinflammatory response.
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Aims: The choroid plexus (ChP) has emerged as a critical player in neurosecretory and neuroimmune 
mechanisms, with its dysfunction often linked to protein aggregation and neuroinflammation. Changes in 
ChP volume have been reported in aging, neuroinflammatory disease, and Alzheimer’s disease. Our 
objectives were to investigate if similar change is observed in premanifest-synucleinopathy (e.g. isolated-
rapid-eye-movement-sleep-behavior-disorder, iRBD) by evaluating changes in ChP volume and MRI 
signal-intensity, and to generate a ChP atlas. 
Methods: In 12 iRBD patients (11 male, aged 68±5.70 years), and 12 age-sex-matched controls (11-
male, aged 65.6±6.2 years), we acquired multi-contrast (0.75mm-isotropic-resolution T1-weighted-
MEMPRAGE; 1.1mm-isotropic resolution T2*-weighted) MRI at 7 Tesla. ChP in the lateral ventricle was 
manually segmented on T2*-weighted images coregistered to T1-weighted images, using both as 
reference. Volume (normalized by the total intracranial-volume) and mean T2*-weighted and T1-weighted 
signal intensity of ChP were computed, and compared between cohorts using a two-sample t-test. ChP 
segmentations were coregistered to stereotactic space and averaged to create a probabilistic ChP atlas. 
Results: Compared to controls, in iRBD we observed (Figure 1): (i) a significant decreased volume of the 
right ChP, with similar trend for the left ChP; (ii) trends towards longer T2*-weighted values; (iii) no 
significant changes in mean T1-weighted values. A probabilistic atlas of left/right ChP in the lateral 
ventricle in iRBD and controls was created in stereotactic space (Figure 



 

2). 



 

 
Conclusions: These 7 Tesla MRI-based results indicate atrophy of the ChP, which might underlie 
impaired neuroimmune response and neurofluid production/clearance in premanifest-synucleinopathy. 
This warrants further investigation to elucidate ChP role in the pathogenesis and progression of 



 
synucleinopathies. The probabilistic atlas of ChP might be a useful tool to the community to automatically 
identify the location of ChP in conventional/advanced MRI.
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Aims: Mitophagy impairment has been identified as an important pathophysiological hallmark of 
Alzheimer’s disease (AD) in animal models, cell models, and brain biopsies of AD. However, whether 
these changes are reflected in the biofluids of individuals with AD and non-AD pathologies and whether 
these changes are associated with AD-related phenotypes remains unknown. 
Methods: We evaluated levels of mitophagy markers (ULK1, PINK1, BNIP3L, TFEB) in cerebrospinal 
fluid and serum samples from 300 biomarker-defined individuals with AD, with frontotemporal lobar 
degeneration (FTLD) and cognitively unimpaired individuals (CU) from the Czech Brain Aging Study. 
Levels of mitophagy markers were correlated with biomarker, cognitive, and brain atrophy profiles. 
Results: We identified increased levels of CSF PINK1 in AD dementia compared to MCI-AD (p<.001) and 
CU individuals (p<.001). Also, the levels of serum BNIP3L were higher in AD dementia compared to other 
groups (p=0.020). In contrast, serum TFEB levels were decreased compared to MCI-AD (p=0.033) and 
CU (p=0.040). In FTLD, there was a significant increase in CSF ULK1 and serum TFEB levels compared 
to AD (p<.05). Additionally, the CSF PINK1 levels correlated with AD biomarkers and cognition. 
Conclusions: Our study highlights compromised mitophagy in the AD continuum reflected by increased 
levels of PINK1 and BNIP3L (mitophagy activators) and reduced levels of TFEB (a master regulator of 
lysosomal biogenesis) in biofluids of AD individuals, suggesting an impairment in the final stage of 
autophagy. We also found a significant increase in ULK1 and TFEB in FTLD compared to AD, suggesting 
a different role of mitophagy in the sub-type of neurocognitive disorders. Moreover, our data indicate that 
mitophagy impairment is associated with advanced AD pathology demonstrated by increased positivity of 
AD biomarkers, severity of ATN profile, and cognitive impairment.
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Aims: Cognitive impairment is a distressing initial symptom in aging and Alzheimer disease (AD). To find 
a treatment that would prevent or reverse cognitive impairment in at risk or affected individuals, 
respectively, we have sought to (1) identify a neurodegenerative pathway involved in human neuronal 
degeneration in areas of the brain implicated in memory, (2) confirm the association of suspected 
pathways with memory performance in aged human individuals, (3) confirm the implication of suspected 
pathways in age-dependent memory decline using mouse models, and (4) perform pre-clinical research 
with a feasible small molecule treatment targeting the suspected neurodegenerative pathway and 
cognitive impairment. 
Methods: The neurodegenerative pathway was identified in primary cultures of human neurons 
submitted to various stressors and confirmed to be implicated in age-dependent memory in cognitively 
ascertained human brains, and in transgenic and AD mouse models. 
Results: Sequential activation of the Nlrp1 inflammasome, Caspase-1(Casp1) and Caspase-6 (Casp6) 
was identified as a degenerative pathway associated with increased amyloid production in stressed 
human neuron cultures. Active Casp6 was present in typical AD pathologies and levels correlated 
inversely with episodic and semantic memory performance in aged individuals. Transgenic expression of 
Casp6 in hippocampal CA1 mouse neurons led to age-dependent reversible episodic and spatial memory 
impairment. Knock out of either Nlrp1, Casp1 or Casp6 in the APP mutant J20 mouse model of AD 
delayed the onset of memory impairment. Casp1 small molecule inhibitor, VX-765, delayed the onset of 
cognitive impairment by 5 months in J20 mice when given pre-symptomatically and normalized memory 
impairment when given at the onset or 8 months after the onset of cognitive impairment. 
Conclusions: Targeting the Nlrp1-Casp1-Casp6 pathway offers hopes for an efficient treatment against 
human age-dependent cognitive impairment.
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Aims: While vast majority of AD patients are non-familial, the animal models of AD in common use for 
studying disease pathogenesis and therapy development - are mostly of a genetic form (transgenic mice). 
We aimed to develop a non-familial, environmental model for AD, and use it for further studying our new 
developed therapies. 
Methods: To generate an environmental model for dementia/AD, naïve female mice went through 
ovariectomy (to accelerate aging/ menopause) and fed with high fat-sugar-salt diet - for exposing them to 
factors associated with increased risk the development of dementia/AD. Sham operated mice fed with 
standard diet served as normal controls. Behavioral-, biochemical- and histological-studies, as well as 
blood pressure tests, were performed. In addition, we tested the response of this newly generated 
dementia/AD model to our newly developed Mitochondrial Transfer Therapy. 
Results: The ovariectomized mice fed with high fat-sugar-salt diet showed increased blood pressure, 
glucose, insulin and lipids in the serum, with impaired cognitive performance in the Y-maze and NOR 
maze, accompanied with the presence of robust brain pathology of amyloid and tau tangle pathology, 
gliosis, and reduced blood vessel density. Preliminary results showed that treating this newly developed 
environmental model for dementia/AD with Mitochondrial Transfer – resulted in reduced amyloid plaques, 
tau pathology, gliosis and increased blood vessel density in hippocampus, with better cognitive 
performance in Y-maze. 
Conclusions: Ovariectomized mice fed with high fat-sugar-salt diet showed dementia/AD characteristics, 
providing us an authentic environmental model for AD to represent a high portion of the AD patients. This 
newly developed AD model showed responsiveness to our newly developed therapeutic approach of 
Mitochondrial Transfer Therapy for AD, and further supports its value.
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Aims: To determine the predictive accuracy of plasma amyloid β (Aβ) biomarkers for identifying the 
individuals with amyloid-positivity on amyloid positron emission tomography (PET) imaging in the 
community-based mild cognitive impairment (MCI) cohort. 
Methods: Data from our prospective cohort study of 118 community-dwelling adults, aged 65 years and 
older (66 women with a mean age of 75.7 years and a median educational level of 12 years). All 
participants underwent 11C-PiB PET and measurement of plasma Aβ biomarkers, such as amyloid-β 
precursor protein (APP) 669-711/ Aβ1-42 and Aβ1-40/ Aβ1-42 ratios, using immunoprecipitation coupled 
with mass spectrometry (IP-MS). Amyloid positivity was defined as a standardized uptake value ratio of 
≥1.2. Binary logistic regression with receiver operator characteristic analysis was conducted to determine 
the area under the curve (AUC) values in identifying individuals with amyloid positivity. 
Results: Using a cutoff value for PiB-PET SUVR of 1.2 or greater, 37 of 118 subjects (31.4%) were 
classified into the amyloid-positive subgroup. The AUC value of composite biomarker generated by 
APP669-711/ Aβ1-42 and Aβ1-40/ Aβ1-42 was 0.95. 
Conclusions: Plasma Aβ biomarkers measured using IP-MS showed high performance for predicting the 
individuals with brain amyloid burden in community-based MCI cohort in Japan. Moreover, we conduct a 
prospective cohort study of 100 adults with MCI to develop diagnostic workflow for Alzheimer's disease 
and evaluate the diagnostic performance of plasma Aβ biomarkers, stress reactions of participants by 
disclosure of results, diagnostic latency, or the overall diagnostic cost.
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Aims: To evaluate the incidence and age- and gender-related differences of non-motor symptoms (NMS) 
of patients with PD treated at UMHAT-Pleven. 
Methods: A total of 73 patients with Parkinson's disease (44 men and 29 women) were included in this 
study. The average age was 66.41 (+/- 7.60). The variety of NMS were compiled into 15 main groups and 
a special questionnaire to encompass all of them was developed. Depression was assessed on the 
Hamilton scale and cognitive impairment on MMSE and ISAACS scale. 
Results: All patients had at least one NMS, with the majority of them showing a combination of multiple 
NMS. For both groups, the most common NMS were: pain - 79.45%, followed by symptoms of the urinary 
and gastrointestinal systems - 73.98% each. Statistically significant gender-related differences were 
shown in the groups of sexual disorders (χ2= 6.57, Df=1, p= 0.0104) and skin symptoms (χ2= 6,70 Df=1, 
р=0.0096), which were more commonly encountered in men. Significant age-related difference was 
established among respiratory symptoms, as they were more prevalent in older PD patients (age over 
71,44years.) (F=5.36, p=00235). Age-related correlation was documented with sensory symptoms as 
well, which were found primarily among men older than 70 years with incidence 70,31% (F=5,46, 
p=0.223). 
Conclusions: All of our patients reported having NMS of PD, with their severity increasing with age and 
disease progression. The search for and establishment of dominant NMS is important for the 
implementation of additional treatment that will surely improve the quality of life of all patients, regardless 
of age and gender.
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Aims: Spousal caregivers (SCG) are predisposed to an elevated risk of cognitive decline and 
cardiovascular diseases. Identifying potential biomarkers for these adverse health outcomes is of utmost 
importance. Homocysteine is a promising biomarker associated with both cardiovascular diseases and 
dementia risk. This study aimed to scrutinize the correlation between caregiver burden and homocysteine 
levels in SCGs of individuals with cognitive impairment. 
Methods: Between May 2020 and December 2022, clinical evaluations and blood tests were conducted 
on SCGs and care-recipients attending the Chungnam National University Geriatric Neuropsychiatric 
Clinic. The study encompassed a cohort of 98 spousal caregivers. Caregiver burden was quantified 
utilizing the Zarit Burden Interview, and blood assays were performed subsequent to overnight fasting. 
Results: Linear regression analysis, controlling for variables such as age, sex, and care-recipient's 
clinical diagnosis, unveiled a significant positive correlation between spousal caregiver burden and 
homocysteine levels (β = 0.280, t = 2.652, p = 0.010). This positive correlation persisted (p = 0.018) even 
after adjusting vascular risk score and APOE ε4 positivity as covariates. Notably, even after the exclusion 
of SCGs caring for cognitively normal individuals (n = 8), the positive correlation remained significant (p = 
0.019). 
Conclusions: Our findings indicate that the caregiver burden in SCGs of patients with cognitive 
impairments might amplify homocysteine levels, potentially exacerbating the risk of cognitive decline or 
instigating cardiovascular diseases. Consequently, screening for homocysteine levels in spousal 
caregivers could be instrumental in initiating early interventions, mitigating negative health outcomes.
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Aims: Parkinson’s disease (PD) is a brain disorder that causes unintended or uncontrollable movements. 
Symptoms usually begin gradually and worsen over time. The most stand out signs and symptoms of PD 
occur when neuron cells in the substantia nigra pars compacta (SNpc), an region of the brain that 
controls movement, become impaired or die. Dopanminergic neurons, produce an important brain 
chemical known as dopamine, and the neurons die or become impaired from less dopamine production, 
finally leading to the movement problems associated with the disease. MPTP (1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine), one of the most chemical for investigations into the mechanisms involved in the death 
of dopaminergic neurons in PD. We found extracted active ingredients using natural products A and B 
that are believed to be effective in various diseases and evaluated the therapeutic effect on PD. 
Methods: A PD model was established by injecting or oral administration of MPTP and natural extracts in 
C57 mice for 4 weeks. In addition, the behavioral ability of PD mice was evaluated through Paraller bar 
and horizontal bar behavior experiments. After the behavioral experiment, mice was sacrifice and 
isolation the brains. SNpc was isolated to confirm protein expression with Western blot. 
Results: MPTP caused behavior impairment and loss of dopaminergic neurons. Extracts increased levels 
of tyrosine hydroxylase expression and improved a behavioral disorder like tremor, impaired posture and 
balance, and slowed movements. 
Conclusions: As a results, these new theraputic findings suggest a possible role of natural extracts in 
behavioral disorders and cranial nerve damage caused by PD and the potential function of improving its 
symptoms.
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Aims: Disruptions of memory, synaptic plasticity and theta rhythms are present in individuals with 
diagnosed dementia including Alzheimer’s disease (AD). HCN channels are theta modulators, and 
several medications such as Lamotrigine (LTG) are known to enhance their activity. Theta rhythms are 
involved in sensorimotor integration, movement planning, as well as memory formation. In AD pathology, 
Aβ peptide is believed to be among the most pathological factors leading to neurodegeneration, 
membrane disruption, and synaptic dysfunction. To date very few electrophysiological studies have 
attempted to characterize oscillatory activity in animal models of sporadic AD. Hence our goal was to 
characterize the direct effect of Аβ1-42 intracerebroventricular (icv) administration on hippocampal 
plasticity in vitro and theta rhythms in vivo. Secondly, we aimed at verifying the neuromodulatory effect of 
LTG acute administration on hippocampal plasticity and oscillatory properties. 
Methods: To investigate the changes of short synaptic plasticity in vitro a paired pulse stimulation 
protocol (PPF) was used. LTP was induced by using a protocol of theta burst stimulation (TBS). In terms 
of theta rhythms, the frequency, power, and amplitude of spectra changes after 7,14 and 21 days from icv 
Aβ1-42 infusion in rats under anesthesia was studied. 
Results: Our results indicate that: 1/ LTG restores LTP in preparations obtained from Aβ1-42 treated 
animals 2/ Aβ1-42 injections results in a significant reduction of theta rhythm amplitude and power after 
7,14, and 21 days from injection, 3/ LTG intrahippocampal injections in Aβ1-42 treated animals increases 
the level of theta synchrony in vivo. 
Conclusions: Our findings underscore the potential of LTG as a promising therapeutic agent for 
mitigating synaptic dysfunction and cognitive deficits associated with AD. This research was supported by 
National Science Centre, Poland Grant No. 2017/26/D/NZ4/00159. 

 

 


