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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 bloprocesses
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Optimized Bioprocess

Iterative modeling-experimentation process used to understand,

predict, and control microbial metabolism.

Cha"enges

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
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ARL Facilities and Capabilities Available

to Support Collaborative Research

* Facilities and experience in systems biology of anaerobes

 Advanced capabilities in metabolic network reconstruction

e 12-vessel bioreactor with off gas analysis and in situ
metabolite analysis

* Next generation sequencing — ordered
Multi-Scale Biological Modeling

. In Situ Raman Off Gas Analysis
_— Spectroscopy
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Complementary Expertise/ Facilities/
Capabilities Sought in Collaboration

* Increased capabilities in proteomics
e Advanced chromatographic and mass spectrometric
instrumentation / expertise for metabolomics

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED


http://images.google.com/imgres?imgurl=http://www.rohs-international.com/images/gcms_agilent_6890n.jpg&imgrefurl=http://www.rohs-international.com/material-composition-testing/&h=141&w=225&sz=4&hl=en&start=20&tbnid=9j-KaBzWxfekdM:&tbnh=68&tbnw=108&prev=/images?q=Agilent+GCMS&gbv=2&hl=en&sa=G
http://images.google.com/imgres?imgurl=http://www.chemistry.nmsu.edu/Instrumentation/HPLC_Stack_Photo.jpg&imgrefurl=http://www.chemistry.nmsu.edu/Instrumentation/NMSU_1200HPLC.html&h=697&w=373&sz=46&hl=en&start=3&tbnid=8LB4JjjawQ5wQM:&tbnh=139&tbnw=74&prev=/images?q=Agilent+1200+HPLC&gbv=2&hl=en&sa=G

	Slide Number 1

