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The Cancémmunogram

Describing the state of Cancdmmune interaction

Tumor foreignness
Mutational load

Tumor sensitivity to
immune effectors
MHC expression
IFN-gsensitivity

General immune status
Lymphocyte count

Absence of inhibitory
tumor metabolism
LDH, glucose utilization

Immune cell
infiltration
Intratumoral T cells

Absence of
soluble inhibitors
IL6->CRP/ESR

Absence of Checkpoints
o ESMD

Blank et al. Science 2016



Solid predictive biomarkers of response or resistance to 10
treatment are lacking

What do we have so far?

A PD-L1IHC

A Tumor Mutational Burden (WES/WGS or targeted panel seq)
A TIL (IHC)

A Gene Expression Profiling
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PDL1 on human tumocellsmediatesT cellinhibition

Innate immune resistance

Peptide
TCR

Constitutive oncogenic
signalling induces PDL1
expression on tumour cells

Tumour cell

Adaptive immune resistance T cell-induced

PDL1 upregulation

Peptide

Peptide TCR

TCR

PardolIDM, Nat Rev Cancer 2012



Categorical vs continuous biological variable as predictive biomarker of therapeutic benefit
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RosgLCamidgeet al., Nat ReCZlinOncol 2019



Fivedrug PBL1 assay:trialalidated combinations

Drug Company PD-L1 Diagnostic Ab Clone Staining Platform Clinically Relevant Cutoffs®
Nivolumab Bristol-Myers Squibb 28-8 (Dako) Dako Link 48 TC >1%, 5%, and 10%
Pembrolizumab Merck/Merck Sharp 22C3 (Dako) Dako Link 48 TC > 1% and 50%
and Dohme

Atezolizumab Genentech/Roche SP142 (Ventana) Ventana BenchMark TC = 1%, 10%, and 50%

ULTRA IC > 1%, 5%, and 10%
Durvalumab AstraZeneca SP263 (Ventana) Ventana TC > 25%

Benchmark

Avelumab Pfizer/Merck Serono 73-10 (Dako) Dako Link 48 TC > 1%, 50%, and 80%

“Variable according to trials and line of therapy.
Modified with permission from Tsao et al.”
PD-L1, programmed death ligand 1; Ab, antibody; TC, tumor cells by percentage staining for PD-L1; IC, percentage of tumor area infiltrated by PD-L1-positive

immune cells.

Kerr, K. J Thor Oncol 2018



PDL1 as a Biomarker.simmumin complexity

A Inter andintratumor heterogeneity A Epitope stability

A Inducible and dynamic (IFN, pastatment) A Distribution (patchy versus diffuse)
A Cell type (immune cell versus tumor versus both) A Different antibodies and platforms

A Location (membrane versus cytoplasm) A Different thresholds for expression
Expression of RDL is heterogeneotis A Interobservereadability
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A Interval between tissue and treatment (archived versus fresh)
A Primary versus metastatic disease
A Some circumstances not amenable to obtaining any tissue

IFN= interferon;PDL1= programmed death ligand 1.
1. McLaughlin J et @lAMAONcol 2015 doi: 10.1001/jamaoncol.2015.363&gubahead of print]. 2Heskams et alCancer Re2015. Epubahead of print]. 3PardolIDM. Nat
Rev Cance012;12:25264. 4. Wilson BE et dimmunolMethods 1991;139:584. 5. Phillips T et dpplimmunohistocherivol Morphol 2015;23(8):54549. 6RimmD etal. [ESIMI)

Breast Cancer Res Tre214;147(2):45458. 7. VelchetiV et alLab Invest2014;94(1):10-416. 8. Check Wap Today2010. 9Warth A et al Recent Results Cancer Res.
2015;199:7184. Courtesy of Martireck



PDL1 Immunohistochemistry:
Results from the Blueprint 2 project

NSCLC, Cytol luded
Table 1. Reliability (Intraclass Correlation Coefficient) of yiology exclude

Scoring PD-L1 Expression on Tumor Cells among All 8-
Pathologists (Excluding the Trainer) for All Cases and NSCLC ® 22C3
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Tsao et al., JTO 2018



Potential explanations why R} expression might not predict
benefit from PBL/PDL1 inhibition

Hypothesis

PD-L1 expression apparently
not necessary

PD-L1 expression apparently
not sufficient

Ros<LCamidgeet al., Nat ReClinOncol 2019

Evidence Potential explanations

PD-L1 absent by IHC but clinical benefit  ® Spatial and/or temporal variability in PD-L1 expression within tumour
seen from inhibition of PD-1 or PD-L1 (sampling error)
* Incomplete sensitivity of IHC in the detection of PD-L1, with variation
between assays (false-negative result)
* PD-L2, the alternative ligand for PD-1, could provide a bypass
mechanism for immunosuppression, leading to responses of
PD-L1-tumours to anti-PD-1 antibodies, although in theory, not to
anti-PD-L1 antibodies

PD-L1 present by IHC but no clinical * Elevation in PD-L1 expression for reasons other than in response to
benefit from inhibition of PD-1 or PD-L1 a primed immune attack (for example, intrinsic induction in some
oncogene-addicted NSCLCs)
* Engagement of other immune checkpoints in addition to the PD-1-
PD-L1 axis and/or immune suppression or deficiencies with different
causes
* The measured extent of PD-L1 positivity (a continuous variable) might
be insufficient for a response to PD-1 or PD-L1 inhibition, reflecting
substantial heterogeneity in the underlying tumour biology (including
neoantigen profiles and mechanisms of immune escape)

A PDL1 IHC is a validated and approved biomarker

ALG Aa GKS 2yfeé WRNMA &LISOATAOQ o0A2Y!
A Clinically it can be reliably delivered

A It does enrich for treatment benefit

A But it is not perfect
A Implementation can be complicated EVMD
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Estimateof the neoantigerrepertoirein humancancers

AlexandroyNature 2013; Schumacher & Schreiber Science 2016



