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Immunological surveillance in human 

Evidences  

 

1) Immunosuppressed patients 

2) Patients with primary immunodeficiency 

3) Patients with transplanted grafts  

4) Positive correlation between the number TIL in tumors and  

    patient survival 

 



“To see” mutant or inappropriately expressed proteins in transformed cells,  

 

the immune system needs “to look” into these cells. This capability is provided  

 

by expression of MHC class I molecules associated with  endogenous peptides.  

 

 

T lymphocytes are unic cell type capable to recognize these complexes.  

 



Peptides are bound with MHC molecules via anchor aminoacid 

residues, forming motifs in primary structure of peptides. 

Interactions of peptides with MHC molecules 

peptide 



Peptides of human and mouse p53 capable to be presented by  

different allelic variants of MHC class I molecules 
human 

mouse 

Hot spots: 

Hypothetical hot spots: 



MHC-binding motifs in the structure of antigenic peptides are  

the central mechanism of genetical restriction of immune response 
 

Not all peptides can be efficiently presented by the MHC molecules.  

That means that not all mutations can be seen by immune system. 

That allows escape of transformed cells from immune response.  

 

 

The same mechanism explains inefficiency of immune response to some  

infectious pathogens, development of chronic infectious diseases and carrying  

of viruses in part of population, and inefficiency of vaccines.  

 

Modification of epitopes and the loss of structural motifs are frequently  

demonstrated in studies of interaction between viruses and immune system of host. 

 



Immune selection of tumor cells makes   

immunological surveillance inefficient 

Dunn G.P. Et al., 2002 



“Antitumor immunity is beneficial autoimmunity” (Hans Stauss, 2004) 

A bulk of tumor antigens identified is derived from normal non-

mutated proteins 



Gene Aire, autoimmune regulator encoding  protein with MW  58 kDa,  

directly controls the expression of genes critical for thymic epithelial 

function, including expression of autoantigens, cytokines, transcription 

factors, and posttranslational modifiers.  

 

Mutations in the Aire result in development of autoimmune 

polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED). 

 

Aire exerts its critical function in medullary epithelial cells of the thymus by 

promoting ectopic expression of peripheral tissue antigens, including 

antigens of testis. A key role of the Aire in thymus is to induce negative 

selection of T cells with TCRs specific to peripheral tissue antigens. 

Aire and negative selection 



Thymus 

Peripheral lymphoid 

tissue 

Host’s MHC molecules  

complexed with peptides derived 

from endogenous proteins 

(including tumor-associated  

antigens) 

Negative sеlection in thymus 

Repertoire before selection 

Repertoire after selection 



Intrathymic selection makes recognition of  

tumor-associated antigens inefficient 



     Why anticancer vaccines and immunotherapy don’t work  

 
1. Immunological surveillance deletes immunogenic variants of tumor cells capable to be  

seen  as “foreign” by immune system.  

 

So, stimulating antitumor immunity to tumor-specific antigens, we try to gain a victory in  

a battle already lost by immunological surveillance. We try to stimulate response to  

“missing target” -  tumor cells expressing true mutant antigens. 

 

2. Intrathymic selection deletes clones of T lymphocytes specific to normal nonmutated   

proteins, including tumor-associated antigens. 

 

So, stimulating antitumor immunity to tumor-associated antigens, we try to fire from  

unloaded weapon. We try stimulate response of missing T cells specific to “self”. 

In any case, special efforts are required to dissolve problem:  

 

1) Adoptive transfer of T lymphocytes with appropriate specificity;  

 

2) Patient’s T lymphocytes should be «armed» by TCR with required specificity; 

 

3) Negative selection of required T lymphocytes should be suppressed. 



First and the most important problem of developing immune system is to dissolve 

transplantational conflict with «self» and not to destroy the host.  

 

Restriction of immune reactions by several types of recognized molecules would be 

helpful. MHC have allowed the immune system to redirect these reactions to short 

peptides containing aminoacid substitutions not presented in the responding 

organism. On the other hand, they have allowed the responding organism to form 

specific central tolerance to self, not involving in this process a huge diversity of 

conformations created by other proteins. The capability of TCR to react to MHC 

molecules and MHC-restricted recognition are its inherent properties allowing 

efficient deletion of self-reactive T cells and induction of central tolerance. 

 

Alloreactivity of T cell repertoire can be recognized as back-side effect of enhanced 

recognition of MHC molecules. 

 



Allorestricted recognition 
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Clones 

Isolation of mRNA 
Synthesis 

of cDNA 

Cloning of  

TCR genes 

Retroviral 

transduction of 

recipient’s  

T lymphocytes 

Cloning of TCRs and transduction 



Thymus 

Peripheral 

lymphoid tissue 

How we stimulate antitumor immunity? 

How it is done now                             How it should be done 

Tumor cells 



Key results 

Fetal thymic organ culture 
Survival of bm1 mice transplanted with  

thymoma EL4, 2 x 106 

Chemical structure of dendrimeric peptide AA158-175 of Kd molecule   
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Two models explaining origin of MHC-restriction 

Adaptive 

differentiation 

model 
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