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Abstract:
including fodder, food, and biological control. In addition, B. subtilis expression system also plays a significant role in the

Bacillus subtilis is a generally recognized as safe (GRAS) strain that has been widely used in industries

production of industrial enzymes. However, its application is limited by its low sporulation frequency and transformation
efficiency. Immense studies have been done on interpreting the molecular mechanisms of sporulation and competence
development, whereas only few of them were focused on improving sporulation frequency and transformation efficiency of
B. subtilis by genetic modification. The main challenge is that sporulation and competence development, as the two major
developmental events in the stationary phase of B. subtilis, are regulated by the complicated intracellular genetic regulatory
systems. In addition, mutual regulatory mechanisms also exist in these two developmental events. With the development of
genetic and metabolic engineering, constructing genetic regulatory networks is currently one of the most attractive research
fields, together with the genetic information of cell growth, metabolism, and development, to guide the industrial
application. In this review, the mechanisms of sporulation and competence development of B. subtilis, their interactions,
and the genetic regulation of cell growth were interpreted. In addition, the roles of these regulatory networks in guiding
basic and applied research of B. subtilis and its related species were discussed.
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Fig. 1 Quorum sensing system controlling the initiation of sporulation and competence development by response to
extracellular signal factors. Lines with arrows (—) and lines with bars (—) indicate positive and negative
interactions respectively; =" represent phosphorylation; —-—» indicate gene expression.
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Fig. 2 Interactions between sporulation and competence development.
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