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Application of dynamic regulation strategies in metabolic engineering
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Abstract: As a sustainable biochemical reactor, microbial cell factories are widely used in the production of value-added
compounds such as natural products, pharmaceuticals and nutraceuticals. In order to make microbial cell factories
produce target compounds with high titer, productivity and yield, metabolic engineering strategies are employed to
rationally modify and regulate their metabolism. However, knockout and overexpression of genes inevitably bring stresses
such as redox imbalance and toxic intermediate accumulation. While dynamic control strategy has been proven as a

promising tool to address these challenges by balancing carbon flux and energy generation and dissipation for cell growth

WeksEEE: 2020-03-19 {EEAHR: 2020-04-29

HEMB: EREAREES (21908003); ERESH AL (2018YFA0903000)

SIFANI: FEL, BB, F0FREe, £, RER. ISEREREAE TREFNRARREEI] SadEms, 2020, 1(4): 440-453

Citation: Yu Zheng, SHEN Xiaolin, Sun Xinxiao, Wang Jia, Yuan Qipeng. Application of dynamic regulation strategies in metabolic engineering [J]. Synthetic
Biology Journal, 2020, 1(4): 440-453




%1% www.synbioj.com 441

and generation of target compounds. As a result, many dynamic regulation elements and gene circuits have been
developed and widely used in metabolic engineering so far. In this review, we summarize four types of attractive dynamic
regulation systems based on metabolite-response, quorum sensing-response, environmental parameter-response and
protein level regulation, with a focus on the construction method of various regulatory elements and their applications in
metabolic engineering. In addition, challenges faced by different dynamic control strategies in industrial applications are
analyzed. At the same time, we prospect the application potentials of some strategies such as high-throughput screening,
protein engineering, computer simulation and mathematical model analysis coupled with gene control elements in solving
the problems of narrow response threshold and limited control range of dynamic regulation tools. With the further
development of synthetic biology and metabolic engineering, we believe that dynamic control strategy will be widely

used for the construction of microbial cell factories in the near future.
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