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Part I: 
Recap. 

progression of events during “normal” immune 
response



Immune response consists of two phases
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Innate immune actors: macrophages, DCs..

Ilya Mechnikov



Fun fact – macrophages are your “tattoo cells”!
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Macrophages surveillance – no danger



Roles of activated innate immune cells

1. Immediate destruction of pathogens 



T-cells can recognize pathogen only with the help of 
macrophages from the same genetic background

2. Priming of adaptive immune system

Roles of activated innate immune cells



Priming occurs in lymph node



TCR-pepMHC interactions



TCR-pepMHC interactions: 
kickstarts of adaptive immune response



TCR-pepMHC interactions



Where peptide-MHC is coming from



Innate immune cells prime adaptive immunity



One way to think about it…



http://www.laskerfoundation.org/awards/show/t-cells-and-immune-defense/

!!!



Peptide presentation allows killing infected cells



Mouse model of tumor rejection – panel of sarcomas

Some mouse sarcomas are naturally 
rejected while others grow out

Matsushita et al, Nature 2012

Robert Schreiber
Pathology&Immunology Dept

Washington Univesity in St.Louis



Mouse model of tumor rejection – panel of sarcomas

Hypothesis:
Tumor neoantigen is responsible for rejecion

Matsushita et al, Nature 2012

compare mutational landscape of 
regressor vs progressor tumors



Matsushita et al, Nature 2012

Overall sequencing statistics



Computational filtering allows to go identify neoantigens



Computational filtering allows to go identify neoantigens



Pep-MHC interaction is “rate-determining” step



Computational filtering allows to go identify neoantigens



Matsushita et al, Nature 2012

peptide-MHC predictions 
for each mutation

Computational filtering allows to identify neoantigens



Only regressor tumors express spnb2 mutant!

Matsushita et al, Nature 2012



Only regressor tumors express spnb2 mutant!

Matsushita et al, Nature 2012



Matsushita et al, Nature 2012

Mutated Spnb2 is sufficient for tumor rejection

d42m1-es3

d42m1-es3+Spnb2



Part II: 
T-cell 007.

License to Kill



T-cell clonal expansion



Two kind of T-cells: helper and killers



Inflammatory process one-cell-at-a-time



Inflammatory process one-cell-at-a-time

I+II

I+II

I+II
I+II

I
I I

I   - MHC class I – expressed by all cells
II  - MHC class II – expressed only by professional APCs



How is the contraction phase controlled?



T-cell exhaustion!



Huge success both in clinics and in academia

2011 -
ipilimumab approved by FDA

for melanoma

2013 -
breakthrough of the year

2018 -
Nobel Prize



Paradigm shift – long survival tail



Combinations?



More checkpoints!



Paradigm shift



Paradigm shift

But why not 100%?



Back to sarcoma cell panel of Schreiber lab

Some mouse sarcomas are naturally 
rejected while others grow out

Are growing sarcomas “immunologically dead”?

Could growing sarcomas be 
responsive to checkpoint blockade?

Matsushita et al, Nature 2012



Checkpoint blockade works in progressor tumors

aCTLA4/aPD1 treatments “cure” the mice

Gubin et al, Nature 2014



Potential Antigens identified for T3 tumor



Antigen-specific T-cells are present 
in tumor even before treatment!

Gubin et al, Nature 2014



Theraputic vaccination saves the mouse!

Gubin et al, Nature 2014



Theraputic vaccination saves the mouse!

Gubin et al, Nature 2014



Mutational load is predictive of immunotherapy response

Rizvi et al, Science 2015



This is why first successes of 
checkpoint blockade are in melanoma!!



It all started in 19th century

Worked in New York Cancer Hospital
(later became a part of Memorial Sloan Kettering Cancer Center)

• Noticed that infection with erysipelas
often leads to spontaneous regression of sarcomas

• Started therapeutically infection 
patients with inoperable sarcomas
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It turns out that Streptococci alone is not enough!

What we refer to as Coley’s toxins is combination of two components:
• Streptococci – gram-positive bacterial infection  (no endotoxins)
• Serratia – gram-negative bacteria (endotoxins)



It turns out that Streptococci alone is not enough!

Note resemblance to classical vaccine formulation:

Adjuvant + Adaptive Immunity Target

What we refer to as Coley’s toxins is combination of two components:
• Streptococci – gram-positive bacterial infection  (no endotoxins)
• Serratia – gram-negative bacteria (endotoxins)



Next – understanding of checkpoint therapy 
at the single-cell resolution



end


