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Education 
 
Bachelor of Arts    1985  University of California, Santa Cruz in Chemistry 
Doctorate              1994  University of Houston, in Biochemistry and Biophysics, 
                             Advisors: J. A. McCammon, B. M. Pettitt 
Post-doctoral        1998  Pennsylvania State University, Enzymology 
                             Advisors: S. J. Benkovic and B. J. Garrison 
 

Research Interests:  
Combining modeling & simulation with data analysis, we can understand how cells change as a function of the 
environmental perturbations, whether the environment is the human gut perturbed by exogenous chemicals or 
a biofuel reactor that needs to be optimized to produce target chemicals in abundance. On a more ambitious 
scale, we can understand the principles of self-organization, especially with regard to scaling in space and time 
and the emergence of biological function and mechanisms.  

Simulation and Modeling: We have developed advanced simulation technology that will bring much higher 
predictive modeling to biology. Briefly, statistical thermodynamics can be used to formulate the law of mass 
action so that biological processes can be modeled more faithfully and without the need for rate constants. 
This approach goes beyond the modeling of flux using constraint-based methods and provides information on 
pathway thermodynamics and prediction of metabolite concentrations. This will allow us to quantitatively model 
the energetics and dynamics of metabolism and cellular processes. 
Data Analysis and Modeling: Models provide the prior knowledge needed to interpret large-scale proteomics, 
metabolomics and gene expression data. Unfortunately, our ability to effectively utilize data is often limited due 
to inherent noise in the data, lack of statistical confidence and the lack of models for integrating and making 
biological sense of the data.  My interests are in the use of statistical methods to analyze the data and the use 
of models as prior knowledge in making sense of the data. 

Research Areas: Computational biophysics, biochemistry and proteomics; Modeling and simulation including 
deterministic and stochastic simulation of metabolism; simulations of state; microbial metabolism; statistics, 
statistical mechanics and statistical proteomics data analysis; Cloud computing and high performance 
computing.  
 
Honors and Awards 
 
2013 Computational and Information Sciences Directorate Outstanding Performance Award 
2007 Computational and Information Sciences Directorate Outstanding Performance Award 
2003 FSD Outstanding Performance Award 
2004 FSD Outstanding Performance Award 
2000 Monsanto Outstanding Performance Award 
1995 NIH Post-doctoral National Research Service Award in Biophysical Chemistry 
1992 NIH Pre-doctoral National Research Service Award in Biophysics 
1990 Welch Foundation Graduate Award 1990, University of Houston 
1985 Honors in Chemistry, University of California 
 
 



 

 

Positions and Employment 
2013-present  Deputy Division Director, Biological Sciences Division, PNNL, Richland WA 
2010-present   Senior Staff Scientist, Pacific Northwest National Laboratory, Richland, WA 
2008-2011   Adjunct Faculty, Washington State University, Pullman, WA 
2000-2010   Senior Research Scientist, Pacific Northwest National Laboratory, Richland, WA 
1998-2000   Computational Scientist-Genetic Circuit Inference, Monsanto, St. Louis, MO 
1994-1998  Post-doctoral Fellow in Enzymology with S.J. Benkovic, Department of Chemistry, 

             Pennsylvania State University, University Park, PA 
1993-1994   Instructor, Macromolecular Design, Baylor College of Medicine, Houston, TX 
1988    Protein Chemist, University of Washington, Seattle, WA 
1988    Chromatographic System Design, Texaco Research Internship, Houston, TX 
1987        National Park Ranger, Mt. Rainier National Park, WA 
1986-1987   Pharmaceutical/Analytical Chemist, Syntex Corporate Research, Palo Alto, CA 
1985    National Park Ranger, Lake Clark National Park, AK 
1984    National Park Ranger, Rocky Mountain National Park, CO 
1981-1983   National Park Ranger, Mt. Rainier National Park, WA 
 
Professional Activities 

• Editorial Board, Nature Scientific Reports. 
• Biophysical Society 
• American Chemical Society 
• American Society for Mass Spectrometry 
• American Physical Society 

 
• NIH Study Section ZRG1 BST-F Software and Bioinformatics Fall 2008 
• NIH Study Section ZRG1 BST-F Shared Instrumentation, Fall 2009  
• Professional Membership (past and current): American Society for Mass Spectrometry, American 

Chemical Society, Biophysical Society, International Society for Computational Biology  
• Reviewer for: Bioinformatics, Biochemistry, Journal of Bioinformatics and Computational Biology, 

Journal of Proteome Research, Journal of Physical Chemistry, Analytical Chemistry. 
• Session Organizer, Pacific Symposium on Biocomputing, 2006 
• Session Organizer, Pacific Symposium on Biocomputing, 2007 
• Program Committee, Conference on Computational Systems Bioinformatics, Stanford, 2009 

 
Peer reviewer for: Biochemistry; Nature Biotechnology; Nature Methods; Science; Biophysical Journal; 
PLoS Computational Biology; Bioinformatics; Journal of Computational Biology; Journal of Physical 
Chemistry; Journal of the American Chemical Society; Proteins; Journal of Proteome Research; Entropy; 
Journal of Biological Chemistry; Journal of Molecular Biology.  
 
Patents 
Jarman, K. H., Cannon, W. R., Jarman, K. D., Heredia-Langner, A., Peptide identification, U. S. Patent 
7,979,214, July 2011.    
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Research Support History 
NSF        Kalyanaraman (PI)    10/01/09 – 09/30/12 
National Science Foundation 
Efficient Algorithms for Data-Intensive Bio-Computing 



 

 

Project Goals: develop solutions and algorithmic frameworks for problems that conduct database search as the 
core operation and problems that conduct large-scale graph analysis. 
Role: Co-PI 
 
DOE-ASCR/BER    Cannon (PI)    04/01/09 – 03/30/12 
Department of Energy 
Hierarchical, Multi-Objective Optimization of Microbial Community Proteomics 
Project Goals: Develop novel methods needed to describe the proteins and metagenomic functional processes 
occurring within unsequenced microbial communities. 
Role: Principle Investigator 
 
DOE-BER      Fredrickson (PI)    10/01/09 – 09/30/12 
Department of Energy 
PNNL Foundational Scientific Focus Area: Biological Systems Interactions 
Project Goals: Address fundamental scientific issues on microbial interactions investigating how 
microorganisms interact to carry out, in a coordinated manner, complex biogeochemical processes. 
Role: Co-PI 
 
DOE-BER      Buchanan (PI)    10/01/02 – 09/30/08 
Department of Energy 
Genomes to Life Center for Molecular and Cellular Systems: A Research Program for Identification and 
Characterization of Protein Complexes 
Project Goals: Develop methods for determining protein-protein interactions in microbes using affinity pull-
downs and mass spectrometry. Derive and implement statistical methods for evaluating associations among 
proteins. 
Role: Bioinformatics lead; Co-Investigator 
 
DOE-ASCR      Straatsma (PI)   01/28/06 – 2/29/08 
Department of Energy 
Data Intensive Computing for Complex Biological Systems 
Project Goals: Explore the role that new supercomputing architectures can play in moving the frontiers of 
computational biology forward. Some overlap with proposed work in that both the proposed work and this 
project examine peptide identifications. This is a short term project, however. 
Role: Co-PI  
 
P01NS035965      Stenzel-Pore (PI)   10/01/03 – 04/01/06 
NIH/NSD 
Molecular Mechanisms of Ischemia 
Project Goals: Provide Bioinformatics support for analysis of microarray and genome data.  
Role: Co-investigator 
 
DOE        Cannon (PI)    05/01/01 – 04/30/04 
Department of Energy 
Bioinformatics Tools to define the Proteomic State of the Cell 
Project Goals: Development of methods for de novo peptide identification. 
Role: Principal Investigator 
 
PNNL/DOE      Cannon (PI)    04/30/00 – 09/30/02 
Laboratory Directed Research and Development 
Bioinformatics Platform for High through-put Proteomic and Genomic Analysis 
Project Goals: Constrained Inference of Biological Networks from microarray and proteomics data. 
Role: Principal Investigator 
 



 

 

DOE-BER      Fredrickson (PI)   08/01/01 – 09/01/02 
Department of Energy 
Environmental Sensing, Metabolic Response, and Regulatory Networks in the Respiratory Versatile Bacterium 
Shewanella oneidensis MR-1 
Project Goals: Study of environmental sensing and molecular responses in Shewanella oneidensis 
Role: Bioinformatics analysis; Co-Investigator 


