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Advance in the effect of reduction of the Bacillus subtilis genome
on the expression of heterologous enzymes
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Abstract: Bacillus subtilis as a Gram-positive bacterium, which has clear genetic background and mature
gene editing, and it was also considered as the important host of industrial enzymes. With the development
of multi-omics sequencing technologies including transcriptome, proteome and metabolome, the rational
design could simplify the Bacillus subtilis genome, reduce redundant regulatory and metabolic networks. It
makes Bacillus subtilis more streamlined and easily to control. Furthermore, Bacillus subtilis as a
heterologous enzyme expression host has been emerged the potential applications. This article briefly
reviewed the advance in the effect Bacillus subtilis genome reduction, summarized the essential genes and
the methods to identify them in Bacillus subtilis, highlighted the research progress and deletion strategies of
Bacillus subtilis to enhance heterologous enzymes by deleting the genome, and demonstrated the important
role of genome reduction in the construction of heterologous enzyme expression on the cellular chassis.
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Figure 1 Timeline showing the major achievements in the minimal genome engineering in Bacillus subtilis
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Table 1 B. subtilis genome information database

Database name \Website

Applications

DBTBS http://dbtbs.hgc.jp/

SubiWiki http://subtiwiki.uni-goettingen.de/
MetaCyc http://biocyc.org/download.shtml
SubtiList http://genolist.pasteur.fr/SubtiList/

SubtiPathways http://subtiwiki.uni-goettingen.de/subtipathways.html

Subtinteract

Transcriptional regulation information of B. subtilis

Obtaining integrated information of genome sequence;
Metabolic network regulation; protein-protein interaction of
B. subtilis

Metabolism of B. subtilis and application of enzyme regulation
Obtaining gene sequence of B. subtilis

Obtaining metabolic pathway of B. subtilis and its regulation
mechanism

http://cellpublisher.gobics.de/subtinteract/startpage/start/ Obtaining protein-protein interactions of B. subtilis
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Table 2 The effect of deleting B. subtilis gene for high-level production of heterologous enzyme

Strains Methods Yields References

B. subtilis MGBS74ArocDEF-rocR Deletion of rocDEF-rocR Increasing protease production [50]
fragment

B. subtilis MGB874ArocG Deletion of rocG fragment ~ The level of alkaline cellulase Egl-237 obtained [51-52]

corresponded to about 5.5 g/L
- Deleting 1.46 Mb (36%) Improving four secreted proteins of S. aureus: CHIPS, [53]
B. lis PG1
subilis PG10 fragment SCIN, IsaA, Nuc
. 0 . .

B. subiilis A6 Deleting 320 kb (7.7%) Increasing AmyL production [18]
fragment

B. subtilis MG1M Deleting 991 kb (25%) The recombinant protein was unstable [20]
fragment

B. subtilis MGB874 Deleting 874 kb (20.7%) Increasing cellulase and protease production (1.7 and [21]
fragment 2.5-fold, respectively)
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