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Identification of Limiting Step and Optimization of Metabolism based on Analysis
of Dynamic Behaviors of Multilayers Omics Data
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In microbial production system, it is important to rationally improve
microbial metabolism and optimize production yield and production rate. In this study, we mainly
focused on the improvement of production rate. We tried to develop a systematic method to extract
limiting steps in the metabolic pathway. Precise analytical methods of metabolism, 13C-metabolic
flux analysis, quantitation of proteins related to metabolism, and absolute quantitation of
metabolite concentrations were conducted. These analytical data was used for thermodynamics analysis

and kinetic modeling. Limiting steps in the central carbon metabolism of Escherichia coli was
successfully identified and target production improvement was realized by designed genetic
modification of the cells.
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