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Therapy of cancer patients: 

Clinical benefit 

depends on CD8 T cells and tumor resistance 
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The three main stumbling blocks for anti-cancer T cells 

 
A scientific “check-list” 

for T cell based immunotherapy of cancer patients 

1 

2 

3 S. Fuertes Marraco 

Baitsch, Speiser et al, Trends in Immunology, 2012; 33:364 

Self / neo-self 

anti-tumor 



A major focus of tumor immunologists is on 
mechanisms in the tumor microenvironment 
 
 
Basic immunology, and other fields of immune research is more strongly focused on 
systemic immune activation and inhibition 

Mechanisms of immune “escape” & immune inhibition 



Extrinsic mechanisms of hyporesponsiveness of anti-cancer T cells 

Baitsch, Speiser et al, Trends in Immunology, 2012; 33:364 



Mechanisms of immune attenuation in metastases 

CTLA-4, PD-1 and further inhibitory receptors 

         (Tim-3, Lag-3, 2B4, BTLA, TIGIT, VISTA, KLRG-1, CD160) 

Regulatory T cells (“Treg”): CD4+CD25+FoxP3+ T cells 

Myeloid derived suppressor cells (MDSC) 

Th2 polarization of CD4+ T cells, ILCs and NKT cells (IL-4, -5, -13) 

Indoleamine dioxygenase (IDO, tryptophan ), arginase I 

Prostaglandin E2, cyclooxygenase-2 

VEGF, TGF-b, IL-10, IL-35 

Fas, TRAIL 

MHC , antigen  on tumor cells 



Schematic representation of inhibitory receptor co-expression 
according to differentiation status and physical location 

Baitsch, Speiser et al, PLoS One, 2012, 7:30852 



Kyi, C., and M.A. Postow. 2013. FEBS Lett. 588:368 

Mechanisms of CTLA-4 and PD-1/PD-L1 targeting 



Activation and differentiation status 
strongly impact on expression of inhibitory receptors (iRs)    

Inhibitory receptor+ T cells are often:  

1. activated (except CD160, KLRG1, 2B4, BTLA) 

2. differentiated (except BTLA) 

3. functional. Reduced IFNγ/TNFα only in CTLA-4+ / CD160+ cells 

(as measured in absence of iR-ligands on APCs / targets) 

Legat, Fuertes Marraco et al, Frontiers Immunol 2013 

- Analysis of T cell functions is important (albeit challenging) 

- Phenotyping of iRs is not conclusive in absence of activation and differentiation markers 

Naïve 

(TIM3) 

TCR 

BTLA 
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TCR 
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TIM3 

PD1 

CTLA4 

(PDL1) 

Effector / memory 

TCR 

BTLA 2B4 

TIM3 

PD1 

KLRG1 

PD1 

CTLA4 

TCR 
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“Exhausted” 

in the tumor 

= Therapy (!) 

exhaustion markers ? 



Functional competence of “exhausted” CD8 T cells 

Virus clearance in mice: 

Utzschneider et al, Nature Immunology 2013; 14:603 
Speiser et al, Nature Rev Immunology 2014. Epub ahead of print. 

Cytotoxic capability in 

melanoma patients: 

Mahnke / Devevre et al. OncoImmunology 2012; 1:467  
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Pathogen cleared 

Functionally adapted CD8 T cells 
 

T cells in chronic infection and cancer (with “exhaustion” phenotype) 

can have comparable functional competence as effector T cells 

Speiser et al, Nature Rev Immunology 2014. Epub ahead of print. Adapted 



Paley et al, Science 2012. 338:1220 

T-bethi cells display low intrinsic turnover but proliferate in 

response to persisting antigen, giving rise to Eomeshi (PD-1hi) terminal progeny.  

 

Genetic elimination of either subset results in failure to control chronic infection. 

Subsets differing in Eomes expression, correlating with distinct functional properties  

Flow cytometric analysis of T-bet, Eomes, and PD-1 expression in 

Db/gp33-specific CD8+ T cells, 21 days after LCMV clone 13 infection 



Driving malignant disease 

ASM MicrobeLibrary©Young 

Cancer 

cell 

Cancer 

tissue 
TME 



TME 
 

Proliferative potential 

 

Growth factors, & 

independence thereof 

 

Survival 

 & resistance to cell death 

 

Adaptation to low oxygen & 

nutrition, metabolic & 

energetic adaptation 

 
Mutations +++ 

1. Cancer cell-internal disease mechanisms 

Cancer cells “specialize” (by mutation & selection) through 
the acquisition of cancer cell-internal drivers: 

The 2 backbones of malignancy: 

Cancer 

cell 

Cancer 

tissue 


