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A. Personal Statement.  
Carlson has a multidisciplinary education including degrees in biochemistry, microbiology and engineering; this background has strongly influenced his research interests and approaches. The Carlson laboratory integrates both in silico systems biology and bench top experiments to generate fundamental insight into medical, environmental and applied microbial processes. An overarching goal of these activities is to develop quantitative computational models that drive, organize and compile our experimental understanding. For example, the group has used in silico models of cellular economics and nutrient investment tradeoffs to guide chemostat and proteomics experiments that tested bacterial adaptation to a gradient of medically relevant iron limitation. Quantitatively consistent with the cellular economy predictions, the bacteria transitioned along a tradeoff surface ultimately fermenting glucose to lactic acid under completely aerobic conditions because that strategy represents the best physiological return on investment of limiting iron. The combination of theory and experiments has been extended from planktonic monocultures to consortia biofilms where the group is testing the ecological basis of competitive mass and energy fluxes between community members. The proposed research builds synergistically on the established strengths of the Carlson laboratory and its association with the MSU Center for Biofilm Engineering, a world renowned center for biofilm research. The novel research represents a multidisciplinary combination of in silico and experimental systems biology which will create powerful opportunities for developing rational microbial intervention strategies through linking omics data and physiological studies to multiscale computational models of consortia biofilms.  

B. Positions and Honors. 
Positions
1996				Fermentation Technician, Biotechnology Institute, St. Paul, MN
1996 - 1998		M.S. Graduate Research Associate, Friedrich Srienc, U of MN
1998 - 2003		Ph.D. Graduate Research Associate, Friedrich Srienc, U of MN
2003 - 2004		Postdoctoral Research Associate, Advisor: F. Srienc and A. Khodursky, U of MN 2004 - 2005		Postdoctoral Research Associate, Advisor: Philip Stewart, MSU, MT
2005 - 2011		Assistant Professor, Dept. of Chemical and Biological Engineering, MSU, MT 
2011- present	Associate Professor, Dept. of Chemical and Biological Engineering, MSU, MT 
Honors
1998 - 2000		NIH Biotechnology Training Grant Fellow
2003				3M post-doctoral research grant in biotechnology 
2010				Montana State University Award for Excellence
2010				MSU College of Engineering Award for Excellence in Research
2011				MSU Faculty Merit Award
2012				Center for Biofilm Outstanding Faculty of the Year
2012				MSU Faculty Merit Award
2013				Montana State University Award for Excellence
2015				MSU College of Engineering Award for Excellence in Teaching
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D. Research Support
Ongoing Research Support

NIH UO1 (PI: R. Carlson) 												10/1/14 – 9/28/18
National Institutes of Health
“Predictive Multiscale Modeling of Microbial Consortia Biofilms”	
Integrated computational and experimental analysis of biofilm consortia with focus on a medically important chronic wound system.

[bookmark: _GoBack]NSF DMA (PI: T. Gedeon, co-PI: R. Carlson)								8/1/14 - 7/30/18		
National Science Foundation 
“Emergent properties of synthetic microbial consortia” 
Computational and experimental systems biology analysis of interacting microbial populations with a focus on engineered E. coli strains.

NSF MCB (PI: T. McDermott, co-PI R. Carlson)							10/1/14 - 9/30/17
National Science Foundation
“A Cellular Systems Analysis of Microbe-Arsenic Interactions” 
Experimental and computational analysis of arsenic metabolism. 

DOE EFC (PI: J. Peters, co-PI: R. Carlson)								9/1/14 - 8/31/18
U.S. Department of Energy	
“Center for Biological Electron Transfer and Catalysis (BETCy)”
Analysis of electron flux distributions in bifurcating enzyme systems with applications to biofuels. 

NSF CBET (PI: R. Carlson)													4/1/15 - 3/30/16
National Science Foundation
“Travel Award for US-based Scientists to Attend Metabolic Pathway Analysis 2015 in Braga, Portugal” 
Travel grant to support the travel of 12 scientists to attend an international metabolic pathway analysis conference. 



		
