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THE SUMMARY OF CURRENT RESEARCH INTERESTS AND ACHIEVEMENTS: 
· Studies aimed at the development of vaccines of a new generation against complex infectious agents in the first place against highly variable infectious agents that may challenge public health or be weapons of bioterrorism.  
· Development of candidate vaccines of a new generation for prevention and treatment of infectious diseases called by highly variable infectious agents (HIV/AIDS, hepatitis C, influenza, malaria, tuberculosis, etc.), which capable of eliciting a protective immune response to a broad range of strains of a variable infectious agent, both those that existed in the past or currently exist and those that may arise in the human population in future.  
· Development of candidate vaccines of a new generation for prevention and treatment of infectious diseases called by complex infectious agents that may challenge public health or be weapons of bioterrorism (SARS-associated coronaviruses, smallpox, Marburg, Ebola, tick-borne encephalitis virus, some types of cancer, etc.).  
· Theoretical analysis and prediction of protein antigenic determinants for B-cell and T-cell immune response.  

· Design of artificial antigens for mimicking of antigenic portraits of complex antigens (viruses, microorganisms) by means of using of libraries of artificial chimeric proteins and peptides.  
· The approach is based on our own patent method of modeling the prevailing general antigenic portrait of complex variable antigens with the use of a representative set of chimeric antigenic peptides.  It was applied to designing a candidate vaccine against a broad range of HIV-1 variants.  The pilot version of the candidate HIV-1 vaccine elicited the humoral and cell-mediated immune responses to a broad range of HIV-1 variants.  Using this approach allows induction of a broad range of antibodies, the cumulative specificity of which would cover the diversity of a variable infectious agent strains of various subtypes, both currently existing and those that may arise in the human population in the future.  
· Design and development of chimeric antigens of a new generation for diagnostic kits.  Applications: HIV, HCV, Treponema pallidum, etc.  
· Theoretical estimation of antigenic cross-reactivity of proteins and peptides.  Theoretical analysis of molecular mimicry between viral proteins and host cell proteins as a cause of virus-induced autoimmunity.  
· Theoretical analysis of structure-functional organization of proteins.  Selection of regions on protein carriers where replacements/insertions of some antigenic (or possessing other characteristics) amino acid sequence portions could be made.  Applications: theoretical analysis of possible antigenic variability of viral glycoprotein.  
· Design of chymeric proteins and peptides.  Applications: stabilization of gamma-interferon to denaturation by introducing of amino acid substitutions; design of a synthetic receptor binding region of the human insulin.  
· Development of computer software.  I have developed the following computer packages: 

· For conformational analysis and modeling of molecular dynamics of proteins and peptides.  

· For protein structure visualization.  

· For prediction of protein antigenic determinants for B-cell and T-cell immune response.  

· For calculation of cross-reaction between the homologous proteins, viral glycoproteins on the base of original theoretical method.  

· For search local similarities between protein sequences.  

· Reference system containing description of principles of epitope organisation and mechanisms of B-cell and T-cell immune response.  
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