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Education

1981 - Granted rank of Professor of Biophysics from the Russian Academy of Sciences

1980 - Defended doctoral (D.Sc.) thesis on ``Kinetics of open multienzyme systems''.  Granted with the Doctor of Physical-Mathematical Sciences Degree from the Russian Academy of Sciences

1972 - Defended candidate (Ph.D.) thesis on ``Mathematical simulation of single-frequency glycolytic oscillations''.  Granted with the Candidate of Physical-Mathematical Sciences Degree (Ph.D) from the Russian Academy of Sciences

1967 - Graduated Electronics Engineer, specialization Engineer of Audiotechnics, from the St. Petersburg Institute of Cinema Engineers.

Employment History

Senior Fellow, Computational Institute, Argonne National Laboratory and University of Chicago, Illinois, 2003 – present

Senior Scientist, Mathematics and Computer Science Division, Argonne National Laboratory, Argonne, Illinois, 2001 -- present
Computational Biologist, Mathematics and Computer Science Division, Argonne National Laboratory, Argonne, Illinois, 2001
Vice President, Director of Metabolic Design Division, Integrated Genomics, Inc., Chicago, 1999 -- 2001  

President, EMP Project, Inc., New York, 1999--2000

Computational Biologist, Mathematics and Computer Science Division, Argonne National Laboratory, Argonne, Illinois, 1997--2000

Consultant of European Molecular Biology Laboratory (EMBL), European Bioinformatics Institute (EBI), Hinxton, UK, 1996-1997

Adjunct Professor, Institute for Biosciences, Bioinformatics, and Biotechnology, Fairfax, VA, 1996-1997

Visiting Scientist, Mathematics and Computer Science Division, Argonne National Laboratory, Argonne, Illinois, 1994—1997

Head of the Laboratory of Mathematical Simulation of Multienzyme Systems of the Institute of Theoretical and Experimental Biophysics of the Russia Academy of Sciences at the Pushchino Biological Research Center, Pushchino, Russia, 1991--2001
Professor, Physicochemical Biology, Biological Faculty, Moscow State University, Pushchino, 1989--1995

Head, Laboratory of Mathematical Simulation of Multienzyme Systems, Institute of Biological Physics, USSR Academy of Sciences, Pushchino Biological Research Center, Pushchino, Russia, 1972--1991

Junior Research Fellow, Institute of Biological Physics, USSR Academy of Sciences, Pushchino Biological Research Center, Pushchino, Russia, 1964--1972

Leading Engineer in Electronics and Leader of Research Group on Cellular Biophysics, Institute of Cybernetics, Ukraine Academy of Sciences, Kiev, Ukraine, 1961--1964

Senior Engineer of Electronics, Institute of Physiology, St. Petersburg State University, 1961

Senior Engineer of Electronics, Institute of Evolutionary Physiology, USSR Academy of Sciences, 1959--1960

Senior Technical Assistant in Electronics, St. Petersburg Institute of Cinema Engineers, 1957--1958

Teaching Experience

Adjunct Professor, Institute for Biosciences, Bioinformatics, and Biotechnology, Fairfax, VA, 1996--1997

Professor, Physicochemical Biology, Biological Faculty, Moscow State University, Pushchino, 1989--1995

Senior Lecturer, Physicochemical Biology, Biological Faculty, Moscow State University, Pushchino, 1972--1989

Senior Lecturer, Moscow Physicotechnical Institute, 1969--1972

Senior Lecturer, Physics Faculty, Moscow State University, 1968--1969 

Supervisor of the following PhD student works: 

1. V. G. Nazarenko, Theoretical analysis of infra-low frequency oscillations in cell populations, Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1976

2. V. D. Dynnik, Theoretical study of the glycolytic oscillation mechanisms, Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1977

3. N. P. Kaimachnikov, Theoretical study of the open enzyme reaction dynamics,  Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1979

4. S. P. Popova, Analysis of the kinetics and regulatory functions of oligomeric enzymes,  Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1980

5. N. I. Markevich, Analysis of the kinetics of the ion transport via controlled ion channels. Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1982

6. A. P. Saveliev, The dependence of zonation rhythm of a Streptomycete on space flight factors, Institute of Biological physics, Academy of Sciences of the USSR, Pushchino, 1983

7. E. L. Shevelev, Mathematical simulation of the kinetics of cyclic enzyme systems. Institute of Biological physics, the Russian Academy of Sciences, Pushchino, 1992

8. I. I. Goryanin, Automation of mathematical modeling polyenzyme systems based on a database of enzymes and metabolic pathways.  Institute of Biological physics, Russian Academy of Sciences, Pushchino, 1995

9. A. M. Taranenko, Futile cycles and the deposition effect. Institute of Biological physics, Russian Academy of Sciences, Pushchino, 1996 

The above PhD theses have been granted with PhD degrees for physical-mathematical sciences, except the A. P. Saveliev who has been granted with the degree for biological sciences.

Professional Activities

Journal Editorial Boards

Member of the Editorial Board, Bioprocess and Biosystems Engineering, Springer-Verlag, Heidelberg, 2000-- Present

Member of the Editorial Board, Bulletin du Groupe d'etude des rhythmes biologiques, 1972—1995, Clermon-Ferran, France, 1972--1995

Member, Advisory Board, International Journal of Chronobiology, Gordon and Breach, Science Publishers, New York, 1973—1983

Besides, some biological journals (Bioinformatics, BioSystems, Eur. J. Biochem., J. Theor. Biol., Biofisika (Moscow), Biokhimiya (Moscow), Molekularnaya biologiaya (Moscow)) and funding agencies (NIH, USDA) ask me irregularly to review and evaluate submitted manuscripts or grant proposals.   

Membership in Professional Societies

Member, Federation of American Societies of Experimental Biology, FASEB, since 1999

Member, American Association for the Advancement of Science, AAAS, since 1998

Member, American Chemical Society, ACS, since 1998 

Member, American Society for Microbiology, ASM, since 1998

Leader, Working Group on Creation of Biological Databases on Enzymes and Metabolic Pathways, National Committee of CODATA, Moscow, 1986--1995

Member, Russian National Committee of CODATA, Moscow, 1986--1995

Corresponding member, CODATA Working Group on Biological Macromolecules, Paris, 1988--1989

Corresponding Member, Groupe d'etude des rhythmes biologiques, 1972--1995 

Member, Russian Biophysical Society, since 1972

Member, Russian Biochemical Society, since 1968

Main Scientific Results

Theoretical prediction of the existence of trigger phenomena in open biochemical reactions with substrate inhibition, 1966 

Theoretical analysis of existence of oscillations in a wide range of open biochemical reaction systems with feedback, 1967 

Formulation of a theory of the glycolytic oscillations as the limit cycle phenomenon, 1968 

Formulation of a theory of the cell clock and cell cycle as the limit cycle phenomena, 1970 

Discovery of the deposition effect, 1971 

Prediction that essential nonlinearities in the cell metabolism can be targets for tight stabilizing control, 1972  

Demonstration of the dynamical equivalence of a wide class of the oscillatory and trigger biochemical systems, 1972 

Theory of hierarchical organization of metabolic pathways, 1973 

Theoretical and experimental proof that the glycolytic stoichiometric structure is capable of stiffly stabilizing the adenylate Atkinson charge without any allosteric regulatory mechanisms, 1973 

Theoretical proof that the energy wasteful substrate recycling in the central futile cycles of the cell energy metabolism can be effectively suppressed by a self-oscillatory organization only, 1976 

Derivation of a generalized Monod-Wyman-Changeux model for the case of a multisubstrate reaction, 1976 

Discovery of the resonance and parametric resonance phenomena in simple open enzymatic reactions and in excitable membranes, 1980. 

Creation of the database on enzymes and metabolic pathways, DBEMP (currently known as EMP) 1983-- 

Quantitative theory of the very stable circadian cell clock based on the temporal organization of the cell energy metabolism and the deposition effect, 1987 

Discovery of the deposition effect without reactions of fast deposition, 1991

Development of the metabolic and functional reconstruction technology from sequenced genomes, 1993-2001

Metabolic and functional reconstruction from publicly available genomes, 1994-2001 
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2.  Ivanitsky, G. R., Krinsky, V. I., and Sel'kov, E. E.,  Mathematical Biophysics of the Cell, Nauka Publishers, Moscow, 1978, pp. 310 (in Russian)
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Reich, J. G., and Sel'kov, E. E. Energy Metabolism of the Cell. A Theoretical Treatise, Academic Press, London, 1981, pp. 345

4.  Selkov, E. E., EMP User Manual. A Guide to the Enzymes and Metabolic Pathways Database, Release 1.0. Superior Printing, Champaign, Illinois, 1995, pp. 2000

Journal Articles and Book Chapters
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7.   Sel’kov E. – Amplification properties of enzymatic reactions. In: Bionics. Simulation of Biological Systems. Naukova Dumka Publishers. Kiev, 1967, pp. 146-150 (In Russian)
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Kaimachnikov N. P., Sel'kov E. E. -- Autocatalysis in the stoichiometric model of energy metabolism.  Biofizika, 1976, 21(2), 220-224 (in Russian)

42.
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Recent Invited Oral Presentations, 1997-2001

I received many invitations to give a talk at scientific meetings of different levels.  I could accept only a small portion of them, usually 3-4 invitations a year.  The invitations listed below in Italics were not confirmed by me.

1. Invited talk ‘Pathway databases’ at the Pormal Symposium on Bioinformatics for the Post-Genome Sequencing Era, April 7, 1997, GlaxoWellcome, Stevenage, UK
2. Invited talk ‘Metabolic Reconstruction: Status and Outlok at the Cold Spring Harbor Meeting on Integrating Genetic, Biochemical and Other Data in the Post-Genomic Era, 6-9 April 1997, Banbury Center, Cold Spring Harbor Laboratory, NY
3. Invited talk ‘The EMP Effort, Metabolic Reconstruction, and Metabolic Regulation: Exploitation of Metabolic Data in the Interpretation of Genomes’ at the Second European Symposium of on Bioinformatics and Protein Design of the Protein Society, FASEB, April 12-16, 1997, Cambridge, UK

4. Invited talk on ‘Metabolic pathways’ at the International Symposium on Frontiers in Bioinformatics, May 7, 1997, University of Toronto, Canada

5. Invited talk ‘Metabolic reconstruction from sequenced bacterial genomes’ at the Euroconference ‘New Targets for New Antibiotics’, Institute Pasteur, June 4-6, 1997, Institute Pasteur, Paris, France

6. Invited talk ‘The enzyme database’ at the Symposium on Designing the Human Physiome Project of the XXXIII Congress of the International Union of Physiological Sciences, July 5-8, 1997, Pansionat Znamenka, St. Petersburg, Russia
7. Invited talk ‘Metabolic Reconstructions from Sequenced Genomes: Status and Outlook’ at COMBI (Computational Biology Seminars of Washington University), May 6, 1998
8. Invited talk ‘Non-Chemical Functions of Metabolic Networks:
Signal Amplifiers, Triggers, Oscillators, and Stable Clocks’ at COMBI (Computational Biology Seminars of Washington University), May 7, 1998 

9. Invited talk ‘After sequencing and metabolic reconstruction: Mathematical simulation of reconstructed cells’ at the Annual Meeting of the Society of Industrial Microbiology, August 9-13, 1998, Denver, Colorado
10. Invited talk (in co-authorship with M. Fonstein et al) ‘Metabolic reconstruction of Zymomonas mobilis and Thiobacillus ferrooxidans based on their gapped genome sequencing’ at the Annual Meeting of the Society of Industrial Microbiology, August 9-13, 1998, Denver, Colorado
11. Invited talk ‘How far we can go in reconstructing cellular life from sequenced genome’ at the Conference on Metabolic Engineering II of the United Engineering Foundation.  October 25-30, 1998, Schloss Elmau, Germany

12. Invited talk:  ‘Metabolic reconstruction technology: status and outlook’ at the Pasteur Foundation Meeting ‘Mining Bacterial Genomes’, April 16-17, 1999, CNR, Rome, Italy 

13. Invited talk ‘Mathematical simulation in reconstructing cellular organization’ at In Silico Biology - Data Acquisition and Model Development, June, 8-10, 1999, San-Francisco,
California

14. Invitation to ‘1999 Physiome Symposium – The Integrated Biology of the Heart’, University of Washington, September 9-11, 1999, Seattle, WA

15. Invited participant of the Virtual Human Roadmapping Workshop of NAS-DOE. November 8-9, 1999, Rockville, MD 

16. Invited talk ‘EMP and MPW databases of enzymes and metabolic pathways.  Status and outlook’ at the Workshop on the Development of Interactive Databases” of the National Institute of General Medical Sciences, November 11-12, 1999, NIH, Bethesda, MD 

17. Invited talk “Metabolic reconstruction from sequenced genomes” at ASM and Institute Pasteur Joint Conference ‘Genomes 2000: International Conference on Microbial and Model Genomes’, April 11-15, 2000, Institute Pasteur, Paris, France

18. Invitation to take part in a session on Bioinformatics Modeling of the 16th IMACS World Congress 2000, August 21-25, 2000, Lausanne, Switzerland

19. Invited talk ‘Pathway reconstruction’ at the NSF Workshop on In Silico Modeling of Complex Biological Phenomena, May 31, 2000, San-Diego, California 

20. Invitation to take part in a workshop ‘Lymphocyte Signal Transduction’, October 11-15, 2000, Nomicos Conference Center, Greece

21. Invitation to take part in a workshop ‘The Physiome’ at the Meeting of Biomedical Engineering Society, October 12-14, 2000, Seattle, Washington

22. Invited talk at the Conference on Genetics and Molecular Biology of Industrial Microorganisms of the Society of Industrial Microbiology, October 15-19, 2000, Indiana University, Bloomington,
23. Invitation to take part in a workshop ‘Innate Immunity’, October 16-20, 2000, Nomicos Conference Center, Greece

24. Invited co-chairmanship and talk at the Conference on Genetics and Molecular Biology of Industrial Microorganisms of the Society of Industrial Microbiology, October 15-19, 2000, Indiana University, Bloomington

25. Invitation to deliver a talk on metabolic bioinformatics at the Functional Genomics Conference of IBC USA Conferences, October 16-19, 2000, Phoenix, AZ

26. Invited talk ‘Filling the missing pieces of biochemistry: the role of bioinformatics’ at the Conference on Metabolic Engineering III of the United Engineering Foundation.  October 22-27, 2000, Colorado Springs, Colorado
27. Invited talk at the Symposium on Applied Molecular Evolution at the Society for Molecular Biology and Evolution annual meeting, July 7-10, 2001, Athens, Georgia.
28. Invited speaker at the 2001 Annual Meeting of the Society of Industrial Microbiology, July 29-August 2, 2001, St. Louis, MO
29. Invited talk ‘How Far to Go from Genome Sequencing to Predicting the  Dynamic Behavior of the Cell Metabolism’  at The First DFG/NWO Meeting ‘Entering the Living Cell’ 28 – 30 September 2001, Egmond aan Zee, The Netherlands
30. Invited plenary talk ‘Reconstructing Metabolic Pathways from Sequenced Bacterial Genomes’ at the Annual Meeting of the German Society for General and Applied Microbiology (VAAM). The meeting will be held at University of Goettingen, on March 24-27, 2002
