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/Abstract: Novel high-throughput techniques such as transcriptomics, proteomics, and metabolomics, serve to produce massive amounts of data from biological systems. This explosion in our ability to produce data

has not been matched by our ability to analyze it. We propose a method that serves to refine the prediction capability of genome scale models of metabolism from proteomics data. Our method uses protein
abundances to effectively reduce the solution space of the model, under the sole assumption that reaction fluxes are to be minimal while satisfying the cellular objective (e.g. growth rate maximization). We validated
our method by examining randomly sampled reaction flux distributions of the genome scale model of Clostrium thermocellum IAT601, constrained with proteomic data, and measured reaction fluxes for the wild type
and AhydG-Aech strains. The uncertainty of the model was effectively reduced In both parent and mutant strains. Additionally, many of the central metabolism estimated flux changes between strains are in good
Qgreement with previous studies®. We expect the enhanced predictive accuracy of the model to drive in silico metabolic engineering for the production of biofuels and chemicals. /
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Basics of metabolic network modeling How does the proteomic data relate to the model?

How is a metabolic network model built? Experimental data for parent and 4dhydG-4 IAT601 genome scale model* of C. thermocellum DSM 1313
ech strains?
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How can the model predict reaction fluxes? |

Mapping of proteomics data to the model
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Summar

We developed a theory to enhance the predictive capability of metabolic models by

Integration of proteomics into a genome scale model.

The theory was validated using experimental data for C. thermocellum mutants.

abundance of zero can be due to a failure in detecting the corresponding proteins. We expect this method to drive metabolic engineering efforts in general, and for the
production of next generation biofuels and chemicals in Clostridium thermocellum
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