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A. Personal statement 
I am interested in origin and evolution of life. My technical expertise and experience are primarily in the field of evolutionary genomics. I also have training in virology. My major research directions are:

· Comparative analysis of sequenced genomes and automatic methods for genome-scale annotation of gene functions.
· Evolutionary systems biology: emergence and evolution of genomic and organizational complexity in biological systems. 

· Application of comparative genomics for phylogenetic analysis, reconstruction of ancestral life forms and building large-scale evolutionary scenarios. 
· Mathematical modeling of genome evolution. 
· Comparative-genomic study of the major transitions in the evolution of life, such as the origin of eukaryotes. 
· Origin of cells and viruses.
· Comprehensive study of the evolution and taxonomy of viruses.
· Coevolution of mobile genetic elements and host defense systems. 
· Testing fundamental predictions of evolutionary theory, in particular, the relationship between neutral evolution and various modes of selection, using genome-wide sequence comparison. 
· Developing a general theory of evolution using principles and models of statistical physics. 


B. Positions and Honors
Current Positions 
2019-present: NIH Distinguished Investigator, National Center for Biotechnology Information, National Library of Medicine,  N.I.H., Bethesda, MD

1996-2019: Senior Investigator, National Center for Biotechnology Information, National Library of Medicine,  N.I.H., Bethesda, MD
2002-present: Adjunct Professor of Bioinformatics, Program in Bioinformatics, Boston University, Boston, MA

Honors
2019 – Benjamin Franklin Award
2019 – Foreign Member, Russian Academy of Sciences
2018 -  Doctor Honoris Causa, Wageningen University (the Netherlands)
2016 – NIH Director’s Award 
2016 – Member, National Academy of Sciences of the USA 
2014 – Batsheva de Rotschild Lectureship Award, Israel 
2013 – Fellow, American Academy of Arts and Sciences
2013 – Associate Member, European Molecular Biology Organization
2012 – Fellow, American Academy of Microbiology
2012 – Doctor Honoris Causa, Université Aix-Marseille, France
2011  - Israel Pollak Distinguished Lecture Award from The Technion (Haifa, Israel)
2009 -  Fellow, Institute of Biology, UK
2008  - Co-Organizer, Aspen Workshop in Physics “From Atoms to Organisms”
2007 -  Chair, Gordon Research Conference on 
           “Structural, Functional and Evolutionary Genomics” (Hinxton, Cambridge, UK)
2005 - Vice-Chair, Gordon Research Conference on
            “Structural, Functional and Evolutionary Genomics” (Bates College, Maine)
2005 -  Co-organizer, International Workshop on Complex biomolecular networks:
           structure, evolution, and function (Montauk, NJ)
2001- Fellow, American College of Medical Informatics
1999- National Library of Medicine Board of Regents’ Award



C. Contributions to science.
My complete citation list is available at Google Scholar: https://scholar.google.com/citations?user=F4P3ghEAAAAJ&hl=ru&oi=ao
Total number of citations: 191,939 (68,992 since 2015); h-index: 209.
Number of publication in PubMed: 906. 

My key contributions to science are in the field of evolutionary genomics. I proposed the concept of 
Clusters of Orthologous Genes (COGs) that is central to functional and evolutionary analysis of 
genomes. With my colleagues, we developed methods for COG identification and applied these 
methods for evolutionary reconstruction and functional annotation of numerous genomes of 
prokaryotes and eukaryotes, and a minimal cell genome that has become foundational for synthetic 
biology. We discovered the extensive non-orthologous gene displacement and massive horizontal 
gene transfer between domains of life, and reappraised the Tree of Life concept on the basis of these 
discoveries. Using comparative genomic methods, we predicted the existence and mechanism of 
action of an adaptive immunity system in Archaea and Bacteria (known as CRISPR), contributed to
the experimental validation of this prediction, and thoroughly investigated CRISPR evolution. Using 
dedicated computational methods that we developed, we also discovered several numerous other defense systems of bacteria and archaea. We discovered many new groups of RNA and DNA viruses by searching the extensive metagenomic sequence databases. We performed comprehensive studies on virus evolution, successfully 
predicting functions of numerous viral genes, and developing a general scenario for the evolution of the virosphere. We then developed a comprehensive taxonomy of viruses that has been formally adopted by the International Committee of Taxonomy of Viruses. Among several major theoretical developments, we used a theoretical framework from condensed matter physics to propose a general concept of the evolution of biological complexity driven by competing interactions and frustrated states  
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