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Abstract: Model microorganisms, such as Escherichia coli, Bacillus subtilis, and Saccharomyces cerevisiae, are important
cellular chassis in synthetic biology. The development and application of new tools for the regulation of gene expression in
model microorganisms has enabled precise and sophisticated design and engineering of metabolic pathways and genetic
circuits, which greatly promotes research in synthetic biology and metabolic engineering. In this review, we systematically

summarized and discussed the recent advances of gene regulation toolbox in model microorganisms, focusing on artificial
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genetic parts with fine-tuning capabilities. Starting with classical approaches, we proceeded to the new tools for gene

regulations, including those created based on the central dogma, global regulatory proteins, and genetic machinery that respond

to specific signals. Discovery of novel regulatory elements for gene expression and developments of stress-responsive gene

expression system of cellular state are expected to further expand the dynamic range and increase the sensitivity of the

regulation of gene expression. By combining systems biology with computational analysis, the standardization and

diversification of the regulatory elements for gene expression can be further promoted, which will certainly facilitate improved

efficiency of the regulation for gene expression in synthetic biology.
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Regulation of gene expression based on E. coli lysine riboswitch
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Fig. 2 Optogenetic-based regulation tools for gene expression
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Tab.1 Regulatory tools of gene expression for model microorganisms
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