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Why does the immune system fail to

eliminate cancer?

Cancer cells grow progressively

in immunocompetent hosts without evidence of

T cell exhaustion or systemic anergy.



Types of tumor antigens
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o Cancer-testis (CT) Antigens:  MAGE, NY-ESO-1, SSX, […]  Not normally expressed in 
somatic tissue (restricted to testes, sometimes, ovary or trophoblast); ectopically 
expressed by some tumors.  

o Differentiation Antigens:  GP-100, Melan-A/Mart-1, Tyrosinase, PSA, CEA, […]  
Normal expression restricted to specific cell lineages.

o Overexpressed Antigens:  HER-2. p53, CSPG4, survivin, […]  Broad expression, but 
low-level normal expression; increased in some tumors.

o Virus-encoded “neo”-antigens:  HPV, MCPyV, EBV, etc. 

o Mutation-derived neoantigens

Tumor Associated Antigens (TAAs): 



With <9.8kB of genome space, HIV,

like many other viruses, devotes a large

percentage of its genome to immune evasion.

































Hierarchical model of CD8 T cell exhaustion due to chronic antigen 
exposure
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Adapted from Wherry-EJ, Nature Immunology 12, 492–499 (2011)

In melanoma, Rosenberg had demonstrated that PD-1hi CTLA-4+ CD8s 

represented a broad group of tumor-antigen-specific CD8 clones.
Gros-A, et al, JCI 2014 May;124(5):2246-5



‘Adaptive Immune Resistance’ predicts response to anti-
PD-1 in melanoma

Tumeh-PC, Nature. 2014 Nov 26; 515(7528):  PD-1 blockade induces responses by 

inhibiting adaptive immune resistance










































