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Research prospects of synthetic biotechnology in steroid hormone

intermediate production

LIU Duo, ZHANG Ying, ZHOU Xiao*, YUAN Ying-Jin
(Key Laboratory of Systems Bioengineering of Ministry of Education, School of Chemical Engineering and Technology,
Tianjin University, Tianjin 300072, China)

Abstract: Steroid drugs have become the second one in the world pharmaceutical market, right after the antibiotics.
All types of steroid drugs are derived from the steroid hormone intermediates. For the production of steroid
hormone intermediates, traditional methods include plant saponin extraction method and total synthesis method.
Both of them are detrimental to environment, yield the mixing of different structural products, and too expensive for
industrial production. At present, the common method is semi-synthesis which uses certain raw material and
microorganisms, while faces the problems such as low enzyme conversion rate and long fermentation period. The
advent of synthetic biology provides a theoretical basis and reliable technical support for constructing artificial cells
that can synthesize steroid hormone intermediates using sugar as the sole carbon resource. This review summarized
the application of synthetic biotechnology in the production of steroid hormone intermediates. Cholesterol,
androstendione and other steroid intermediates can be synthesized by introducing exogenous synthetic function
modules, using Saccharomyces cerevisiae and mycobacteria as chassis suitable for industrial fermentation.
Furthermore, the application of synthetic biotechnology is also discussed in changing pharmaceutical production
mode, expecting to promote the progress of steroid biological pharmaceutical technologies.
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