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Directed evolution of promoter and cellular transcription
machinery and its application in microbial metabolic
engineering- a review

Xinging Zhao, Rujiao Jiang, and Fengwu Bai
Department of Bioscience and Bioengineering, Dalian University of Technology, Dalian 116024, China

Abstract: Directed evolution, which is also called molecular evolution, or artificial evolution, combines random mutagenesis and
directed selection. In previous studies, it has been extensively applied for the improvement of enzyme catalytic properties and
stability, as well as the expanding of substrate specificity. In recent years, directed evolution was also employed in metabolic
engineering of promoters for improving their strength and function, and the engineering of global transcription machinery. These
techniques contribute to breeding more tolerant strains against environmental stress, as well as strains with improved fermentation
efficiency. In this article, we reviewed the applications of directed evolution in the metabolic engineering of promoters and global
transcription machinery. These techniques enabled fine-tuning of gene expression and simultaneous alternation of multiple gene
transcription inside the cells, and thus are powerful new tools for metabolic engineering.
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