
Systems Biology 

Christian J. Sund, (301) 394-1880 
christian.j.sund.civ@mail.mil 

S&T Campaign: Materials Research 
      Biological and Bio-Inspired 

Research Objective 
• Model and control microbial metabolism to produce 

technologies for increased sustainment 
• Use state of the art experimentation and modeling to 

understand, predict, and control metabolism for 
generation of optimized bioprocesses.   

Iterative modeling-experimentation process used to understand, 
predict, and control microbial metabolism. 
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Optimized Bioprocess 

ARL Facilities and Capabilities Available 
to Support Collaborative Research 

• Facilities and experience in systems biology of anaerobes 
• Advanced capabilities in metabolic network reconstruction 
• 12-vessel bioreactor with off gas analysis and in situ 

metabolite analysis 
• Next generation sequencing – ordered 
• Multi-Scale Biological Modeling 

In Situ Raman 
Spectroscopy 

Off Gas Analysis 

+ + 

Challenges 
• Current methods track metabolic flux, transcription, etc.  

in populations and do not capture heterogeneity 
• Models of non-model organisms are time consuming to 

develop and are often inaccurate due to lack of organism 
specific knowledge 

• Need advanced state-of-the-art in modeling 
heterogeneous systems to include multiple cell types 
based upon a single genetic code 

• Characterize genetic circuitry to determine how 
individual species modulate responses to ecological 
conditions such 

• Develop the tools for obtaining system-level information 
on individual cells in populations to better understand 
how natural phenotypic heterogeneity contributes to 
population phenotype 

Complementary Expertise/ Facilities/ 
Capabilities Sought in Collaboration 

• Increased capabilities in proteomics 
• Advanced chromatographic and mass spectrometric 

instrumentation / expertise for metabolomics 
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