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Twenty years development of metabolic engineering— a review

Xueli Zhang
Tianjin Institute of Industrial Biotechnology, Chinese Academy of Sciences, Tianjin 300308, China

Abstract: Metabolic engineering has been developed for nearly 20 years since its beginning on 1990s, and it has significantly
promoted the improvement of microbial fermentation industry. This review summarized the technology development and their
applications in fermentation industry in each of the three important phases during the development of metabolic engineering. Finally,
the key issues for future development and solving strategies were discussed.
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