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Functional characterisation of tumours using  
patient-derived models - therapeutic implications 



Grade IV glioma; Glioblastoma 

Stupp et al. New Engl. J. Med. 2005 



Inter-tumor heterogeneity 
Molecular diagnosis 

GBM 

GBM 

Verhaak et al. Cancer Cell 2010 



Patient specific treatment 



Intra-tumor heterogeneity 



Cell specific treatment 



Cancer-initiating cells/ Cancer stem cells 

Responsible for recurrence, metastasis and resistance to treatment 
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Pre-clinical models 

•Established cell lines -> Xenograft 
 
•Genetically  engineered modified mouse models (GEMMS) 
 
•Patient-derived xenografts 



Patient-derived models 



Patient GBM Mouse GBM 

Nestin 
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patient mouse patient mouse 

Patient GBM Mouse GBM 
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Preclinical model 



Primary culture 

GICs 

Functional Analysis 
Pharmacological compounds 

Patient 

Selection clinical trial 

Mechanism of action  
Biomarkers of response 

Sequencing 

Gene expression 



Proposed preclinical screening and biomarker study in  
PDX models.  

Hidalgo M et al. Cancer Discovery 2014;4:998-1013 



Co-clinical trial approach with PDX models.  

Hidalgo M et al. Cancer Discovery 2014;4:998-1013 



Precision medicine strategy.  

Hidalgo M et al. Cancer Discovery 2014;4:998-1013 



humanized CD34+  PDX mouse model for GBM 

  

Orthotopic 

Inoculation of GBM 

neurospheres 

Immune system  

Orthotopic GBM 

PDX 



TGF- 

TGF oncogenic response 

immunosuppression 

angiogenesis 

invasion 

EMT 

proliferation 

metastasis 

Seoane, Clin Trans Oncology 2008 

Cancer-initiating cells 



First in human LY2157299 in patients with glioblastoma 
Efficacy Outcomes  

 

*Pt. 32 is still on study in C32~ 32 mo 
*Pt. 14 is still on study in C57 ~ 57 mo 

*Pt. 24 is still on study in C39 ~ 39mo 

Part A Part B 

Rodón et al. ASCO, 2013 



TGF-2 
p=0.05 

TGF-1 
p=0.03 

High TGF-beta is a poor prognostic factor in GBM 

(Rembrandt, TCGA data base) 



TGF activity in GBM 

Samples 

High TGF-beta activity  

Low TGF-beta activity  
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TGF can induce TGF2 in GBM 
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GTCT GCACGTCA AGAC 

SBE CRE SBE 

  TGF-β2  

promoter 

CREB regulates the induction of TGF2 by TGF 



TGF-β2 promoter 

TGF-β 

p-CREB IgG 

+ - - + 

ChIP shows that CREB binds to the TGF-2 promoter 
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TGF-β2 
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p-CREB levels correlate with TGF-2 
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CREB regulates TGF-2 and oncogenesis in patient-derived models 
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      HYPERACTIVATION OF TGF-β SIGNALING 
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Rodon L., Cancer Discovery 2014 



TGF activity in GBM 

Samples 

High TGF-beta activity  

Low TGF-beta activity  
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