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Dynamic control of microbial phenotypes by reprogram of metabolic regulatory
network for efficient bioprocess

Yuki, Soma
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In bioprocesses, host-intrinsic metabolic pathways and material production
pathways are in direct competition with each other, and there is a trade-off between a "phenotype
with high bacterial growth potential™ and a "phenotype with high material productivity,” which is an

obstacle to improving productivity in bioprocesses. In this study, we developed a novel metabolic
engineering strategy to design and construct microorganisms that can self-regulate their phenotypes
optimally according to the progress of bioprocesses. By constructing synthetic genetic circuits that
control bacterial growth of Escherichia coli, we succeeded in improving productivity in various
useful compounds production. We also constructed an oscillatory circuit based on an artificial
synthetic quorum sensing and succeeded in maintaining high productivity continuously in
flow-assisted culture.
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Soma, Yuki, et al. "Design of synthetic quorum sensing achieving induction timing-independent signal
stabilization for dynamic metabolic engineering of E. coli." ACS Synthetic Biology 10.6 (2021): 1384-1393.
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