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Immune System 
ÅA work of millions of years of evolution that detects 
and eliminates ònon-selfó 

 

ÅExquisitely specific and sensitive, detects single 
amino acid changes in intracellular proteins  

 

ÅAdapts!  

 

ÅHighly regulated to avoid self -toxicity  

 

ÅSo promising, yet so poorly harnessed against 
cancer until now. And if it was so good, then would 
a cancer get any chance grow at all?  



The Great Immune Escape 
Å Immune Editing  

o Clearance of immunogenic tumor cells  

 

ÅStructural alterations select for successful cancer 

cells 
o Deletion/mutation of MHC Class proteins  

o Stromal cells  

 

ÅFunctional alterations to avoid immune recognition  
o Poorly presented neoantigens  

o Failure of responding T cells/NK cells to exert cytotoxicity to suppression  



LB Alexandrov et al. Nature 2014 

Neoantigenic Burden 



Melanomas and lung tumors  
 display many more mutations than  
 average, with~200 nonsynonymous  
mutations per tumor.  
 
These larger numbers reflect the  
involvement of potent mutagens.  
Accordingly, lung cancers from  
smokers have 10 times as many  
somatic mutations as those from  
nonsmokers.  
 

Vogelstein, Science 2013  
 



Peptide Presentation via MHC 

 



Immune System vs. Cancer 
Å 1880 Antibodies described  

Å1910 William Coleyõs Intratumoral  vaccines  

Å 1957 Immune Surveillance Hypothesis  

Å Up to 1970s No successful immunotherapies for cancer  

Å 1985 IL2 1st report  

Å 1988 TIL for Melanoma  

Å 1992 IL-2 approved for RCC  

Å 1998 IL-2 approved for Melanoma  

Å 2002 Discovery of PD -L1 expression across cancers  

Å 2010 Sipuleucel  approved for Prostate Cancer  

Å 2010 CAR for Lymphoma  

Å 2006 Medarex  sponsored BMS -936558 (Nivolumab ) single 
dose study with durable responses 

 

 



Immune System vs. Cancer 
Å2011 Ipilimumab approved for melanoma  

Å2014 Pembrolizumab  FDA approved for Melanoma  

Å2014 Nivolumab  approved for Melanoma in Japan  

Å2015 Nivolumab  FDA approved for Melanoma  

Å2015 Nivolumab  FDA approved for SCC Lung  

 





Cytotoxic T cells!  



Cytotoxic Immune cells!  
 

 

 

 

Letõs now watch a short videoé 
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Cancer �. Immunity Cycle  

Chen, Immunity Rv 2013 


