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Immunomodulation 
Active/passive immunotherapy 

Therapy of the tumor microenvironment 

Combination targeted therapy 
Radiation 

Chemotherapy 

+ 

+ 

Residual cancer cells 

INTEGRATIVE THERAPY ADDRESSING MULTIPLE HALLMARKS OF CANCER 



Rosenberg S A et al. Clin Cancer Res 2011 From July 2002 to July 2007, 787 tumors from 
402 patients were processed for TIL.  
Active, specific TILs were identified in 269 
patients (67%), leading to the eventual 
treatment of 107 patients (27%).  

Goff SL et al. J Immunother 2010 

Tumor Therapy with Adoptive Transfer of Reactive TILs 



Robbins JCO 2011 
Porter NEJM  2011 

Tumor Therapy with Engineered T Cells 



Mellman, et al. Nature 2011 
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T-cell targets for immunoregulatory antibody therapy 



Hodi FS et al. N Engl J Med 2010;363:711-723. 

Patients with melanoma benefit from CTLA-4 blockade 

CTLA-4 

Inhibitory 
receptors 

Blocking 
antibodies 



Topalian SL et al. N Engl J Med 2012;366:2443-2454. 

Patients with solid tumors benefit from PD-1 blockade 
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*≥100% 

* * 

Patients first dosed at 1–20 mg/kg prior to 1 Aug 2012 with at least 1 post-baseline evaluable tumour assessment; data cut-off 1 Feb 2013 

Herbst, et al. ASCO 2013  

Patients with solid tumors benefit from PD-L1 blockade 



Important challenges for personalization 

• Identify robust predictive biomarkers 

• Understand the mechanism of the therapeutic effect 

• Identify mechanisms of resistance 

– Constitutive 

– Adaptive 

• Rapid testing in preclinical models and in the clinic 



In search for biomarkers…. 

1) Mobilizing endogenous immunity 

• Checkpoint blockade 

• TIL therapy 

 

 

2) Passive or active  immunotherapy against defined targets 

• CARs: Surface antigens (CD19, CD20, PSMA etc) 

• TCRs and molecularly defined vaccines: Expression of the 
surface peptide-MHC complex 

 

 

 



PD-L1 plays an important role in dampening 
the anti-tumour immune response 

PD-1 PD-L1 

B7.1 CD28 

PD-1 PD-L2 
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Tumour 
cell 

CD8+ cytotoxic  
T lymphocyte (CTL) 

Treg 
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Th2 
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Dendritic 
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PD-1/PD-L1 priming and 
activation of T cells 

Immune modulation 
of T cells 

Stromal PD-L1 
modulation of T cells 

IFN--mediated upregulation of 
tumour PD-L1 

PD-L1/PD-1-mediated inhibition of 
tumour cell killing 

PD-1/PD-L2-mediated 
inhibition of Th2 T cells 

PD-L1 is expressed on a 
range of cell types in the 

immune system and 
activation of PD-1/PD-L1 

signalling can regulate 
many functions 

B7.1/PD-L1 
immunosuppression of 

T cells 

Chen, et al. Clin Cancer Res 2012 



MPDL3280A phase Ia: tumour response by PD-L1 
IHC status – melanoma 

• Estimated PD-L1 prevalence in melanoma is ≈40% (non-clinical trial samples)a 
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Redraw pending Investigator-assessed best overall response rate (RECIST 1.1 confirmed ORR) 
(n = 43) 

PD-L1  
IHC 2 and 3b 

PD-L1  
IHC 0 and 1b Allc 

Melanoma RECIST 1.1 ORR 6/20 (30%) 5/19 (26%)  12/43 (28%) 

Melanoma CR + PR + SD  16/20 (80%) 5/19 (26%) 24/43 (56%) 
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aSurgical tumour specimens (internal Genentech data from non-trial samples). Koeppen and Kowanetz, Genentech 
bIHC 2 and 3: ≥5% tumour-infiltrating immune cells positive for PD-L1; IHC 0 and 1: <5% tumour-infiltrating immune cells positive for PD-L1  
cAll patients includes 39 patients with known and four patients with unknown tumour PD-L1 status 
Patients first dosed at 1–20 mg/kg by 1 Oct 2012; data cut-off 30 Apr 2013. One patient without post-baseline scan was included as a non-responder 
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Zhang, et al. N Engl J Med 2003 



Not all CRC patients have TILs. Why? 

At 96–132 months: 

>60% alive 

At 96 months: 

50% cure 

Zhang, et al. N Engl J Med 2003 

After successful chemotherapy, only patients 
 with anti-tumour T cells survive long term or are cured 
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– 15 – Galon, et al. Science 2006 

UICC-TNM (Dukes’ staging)  

Current prognosis classification 

Tumour histopathological findings 

CD3CT/CD3IM evaluation plus 

CD45ROCT/CD45ROIM  evaluation 

Immune cells analysis 
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The adaptive immune response more than 
tumour stage predicts clinical outcome  



Classification of tumours 

Should one expect similar response to checkpoint blockade? 

Pre-existing TILs 

No pre-existing TILs 

CD3+ 

Stroma 

Islet 
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Absence of TILs predicts failure of PD-L1 blockade 

Duraiswamy J et al. Cancer Res 2014;74:633-634 



Two Tumor Types 

http://ianrpubs.unl.edu/wildlife/graphics/mice_1.gif


The Endothelial 
Barrier Hypothesis 
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ID8-VEGF tumours 

CD8 

Motz, et al. Nature Med (in press) 2014 

Blockade of PGE2 + VEGF-A enhances CD8  
T-cell infiltration 
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Motz, et al. Nature Med (in press) 2014 

CD8 cells mediate the effect of aVEGF Ab + ASA 
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Motz and Coukos. Immunity 2013 
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Classification of tumours 

No pre-existing immunity: 
 
Tumour barriers must be attenuated 
(endothelial barrier etc.) 
 
Immunity must be induced 

CD3+ 

Stroma 

Islet 



Classification of tumours 

Pre-existing immunity: 
can be activated 
 
Is PD-1 pathway blockade enough?  

CD3+ 

Stroma 

Islet 



Tumour cells 
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A multitude of targets 
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Motz and Coukos. Immunity 2013 
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Critical components of immune therapy 

Disruption of homeostatic 
regulatory mechanisms Angiogenesis blockade 

Expansion of tumour-reactive T cells 
 



Critical components of immune therapy 

Disruption of homeostatic 
regulatory mechanisms Angiogenesis blockade 

Expansion of tumour-reactive T cells 
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Molecular heterogeneity at different biopsy sites 
in patients with kidney cancer 

Gerlinger, et al. N Engl J Med 2012 

Phylogenetic relationships of tumour regions 
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