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Figure 1. General metabolic engineering strategies for developing chassis from Strepfomyces. Knock out the

competing pathways (the endogenous biosynthesis genes) such as the PKS, the NRPS pathways in the start strain.
Improve the precursor supply such as the malonyl-CoA, methylmalonyl-CoA for the combinational gene clusters by

elements discovery.
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Progress in developing and applying Streptomyces chassis - A
review
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Wuhan University, Wuhan 430071, Hubei Province, China

Abstract: Natural products and their derivatives play an important role in modern healthcare. Their diversity in
bioactivity and chemical structure inspires scientists to discover new drug entities for clinical use. However, chemical
synthesis of natural compounds has insurmountable difficulties in technology and cost. Also, many original-producing
bacteria have disadvantages of needing harsh cultivation conditions, having low productivity and other shortcomings.
In addition, some gene clusters responsible for secondary metabolite biosynthesis are silence in the original strains.
Therefore, it is of great significance to exploit strategy for the heterologous expression of natural products guided by
synthetic biology. Recently, researchers pay more attention on using actinomycetes that are the main source of many
secondary metabolites, such as antibiotics, anticancer agents, and immunosuppressive drugs. Especially, with huge
development of genome sequencing, abundant resources of natural product biosynthesis in Streptomyces have been
discovered, which highlight the special advantages on developing Streptomyces as the heterologous expression chassis
cells. This review begins with the significance of the development of Streptomyces chassis, focusing on the strategies
and the status in developing Streptomyces chassis cells, followed by examples to illustrate the practical applications of

a variety of Streptomyces chassis.

Keywords: natural products, Streptomyces, biosynthetic gene cluster, synthetic biology, chassis

R %: KBET)

Supported by the National Program on Key Basic Research Project (973 Program) (2012CB721000, 201 1CBA00800), by the
National High Technology Research and Development Program of China (863 Program) (2012AA02A701) and by the National
Natural Science Foundation of China (31222002)

*Corresponding author. Tel/Fax: +86-27-68755086; E-mail: liutg@whu.edu.cn
Received: 27 September 2015; Revised: 9 December 2015; Published online: 31 December 2015

http://journals.im.ac.cn/actamicrocn



