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Table 1 Comprehensive analysis of mutant genes
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Fig.2 KEGG pathway enrichment analysis of mutant genes in evolutionary strains
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Fig. 5 Analysis resulis of the expression profiles of genes in key metabolic pathways
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Investigation into the molecular mechanism of a Bacillus subtilis strain

exhibiting high tolerance to crude glycerol

JIA Chenyang',ZHANG Fan',LIU Lanxi’, WANG Guanglu', YANG Xuepeng'
1. College of Tobacco Science and Engineering , Zhengzhou University of Light Industry ,Zhengzhou 450001, China;

2. Jinggangshan Cigarette Factory,China Tobacco Jiangxi Industry Co.,Lid., Ji’ an 343100, China

Abstract ; The Bacillus subtilis strain with high tolerance to crude glycerol was selected as the research subject, and

its tolerance mechanism to high-concentration crude glycerol was investigated using whole genome and transcriptome
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sequencing technologies. The results showed that 23 mutantgenes were identified in the evolved strain, involving
key pathways such as the ABC transport system, nicotinic acid and nicotinamide metabolism, quorum sensing, and
spore formation. Compared to the parent strain, the evolved strain exhibited significantly upregulated gene
expression in pathways related to glycerol (ester) metabolism, the tricarboxylic acid cycle, purine metabolism, the
ABC transport system, and energy metabolism. The synthesis metabolism of fatty acids and biotin of the evolved
strainwere markedly enhanced. Furthermore, the evolved strain partially lost its spore-forming capacity, with spore
formation rates decreasing by 38.0% and 52.3% during the stable middle and late stages, respectively.
Additionally, six new components were detected in the cell membrane, along with a significant increase in both the
types and concentration of fatty acids, thereby enhancing the stability of the phospholipid bilayer. This
enhancement was the critical factor contributing to the strain’ s high tolerance to crude glycerol and its rapid
growth.

Key words: Bacillus subtilis ; crude glycerol tolerance ;analysis of molecular mechanisms ; whole genome sequencing;

RNA-sequencing
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foodborne pathogenic bacteria. Their derivatives, lysin and holin, can degrade the peptidoglycan of bacteria,
leading to bacterial cell lysis and the release of progeny bacteriophages. The combination of bacteriophages and
antibiotics can produce a synergistic effect and improve the effect of prevention and control of biofilms formed by
foodborne pathogenic bacteria. Future research will integrate the One Health concept, investigate the cross-
transmission mechanism of biofilms in the “human-animal-environment” system from the fields of medicine, food,
and environment, optimize the combination conditions of bacteriophages and antibiotics, and enhance the effect of
multi-strategy synergistic prevention and control to better ensure food quality and safety.

Key words :foodborne pathogenic bacteria ; biofilm ; phage ; biological control agent ;antibiotic
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