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An overview on regulatory mechanism of daptomycin biosynthesis
FANG Jiaole" ?, LYU Zhongyuan' ?, SUN Chenfan" *, LIU Yifan' ?, XU Weifeng" ?, MAO Xuming' 2,
LI Yongquan': 2

(‘Institute of Pharmaceutical Biotechnology, Zhejiang University, Hangzhou 310058, Zhejiang, China; *Zhejiang Provincial
Key Laboratory for Microbial Biochemistry and Metabolic Engineering, Hangzhou 310058, Zhejiang, China)

Abstract: Daptomycin is a new cyclic lipopeptide antibiotic, produced by Streptomyces roseosporus, with strong
resistance to Gram-positive bacteria. Due to its special manner to block the biosynthesis of peptidoglycan, it is
difficult for bacteria to develop resistance to daptomycin. Therefore, daptomycin is also known as the ‘last line of
defense’ after vancomycin. After approval of daptomycin for injection (brand name cubicin) used to treat
infections caused by some sensitive Gram-positive strains, domestic daptomycin products still mainly rely on

imports to keep up with demand. In response to this urgent need, there have been many studies on the structure,
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physicochemical properties, functional mechanisms and synthesis of daptomycin. The biosynthetic pathway of
daptomycin has no typical pathway-specific regulators, suggesting that its synthetic regulation may have a unique
mechanism. Based on analysis of daptomycin biosynthetic gene cluster, this article mainly summarizes researches
on the regulatory mechanism during daptomycin biosynthesis. Screening and identifying regulatory pathways for
daptomycin biosynthesis is of great significance for enriching the secondary metabolic regulation of streptomyces,
and will also provide important candidate targets for improving daptomycin production. This review aims to give
directions for the targeted transformation to obtain high-yield strains more efficiently, and to provide a theoretical
reference for the improved biosynthesis of daptomycin. The regulation of microbial secondary metabolism can be
divided into three levels, namely global regulation, pleiotropic regulation and pathway-specific regulation.
Through analyzing and constructing a regulatory network for the synthesis of secondary metabolites, we can see
the key targets of genetic transformation and provide an entry point for high-yield strategies for secondary
metabolism, thereby helping us to more effectively carry out targeted high-yield transformation of bacteria and
increase the yield of metabolites. With the identifications of gene functions in the daptomycin synthesis gene
cluster and the clarification of the daptomycin biosynthesis regulatory network, more genetically targeted
transformation and breeding optimization methods have emerged. At the same time, with the development and
optimization of the fermentation process, the goal of greatly increasing production of daptomycin biosynthesis in
China can be achieved.
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