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Background

« Surfactin biosynthesis in Bacillus subtilis is orchestrated by intricate genetic
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2. The mechanism of nitrate-induced surfactin overproduction was investigated
using comprehensive systems omics.

enhanced nitrate reduction metabolism, fatty acid substrate hydroxylation,

modification on surfactin production.
membrane transporter engineering.

Rational genetic and metabolic engineering

Fig 3. Effects of enhancing nitrate-reducing metabolism and fatty acid substrate hydroxylation on surfactin production. (A)
Activation mechanism of surfactin under sodium nitrate; (B) Nitrate metabolism process; (C) Fatty acid substrate

3. Strategies for combinatorial genetic engineering are outlined, including hydrox_ylation process; (D) Engineered strains d.elsigped for nitroggn metabol_ism and fatty _aciq substrate .hydroxylation; (E)
Analysis of the effects of narH and narG modification on surfactin production; (F) Examination of the influence of cypC

Membrane transporter modification to increase the production of surfactin.
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Identifying key differential genes involved in surfactin metabolism via
comprehensive systems omics analysis.
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Fig 4. Effects of transporter modification on surfactin production. (A) Transport system of B. subtilis; (B) Representation of the

Sec pathway and surfactin transport mechanism; (C) Engineered transporter-modified strains; (D) Effects of secA and ftsY

A . B - “EoE) T {4k modification on surfactin production; (E) Effects of fisE modification on surfactin production; (F) Combined modification of secA,
Mmoot Ftenmesacion  Topsn - Cibled” , S ftsY, and ftsE on surfactin production; (G) Rational feeding strategy targeting cellular pathways; (H) Effects of rational feeding
g (—?—» —RN—NRN—E 3 B - (cell membrane translocators, carbon metabolizers, and fatty acid metabolizers) on surfactin production in SURD8 strain.
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: regulates surfactin overproduction.
Qs . « Modification of narG, narH, cypC, secA, and ftskE was found to significantly enhance
T e mametiowe nemn surfactin production.
. Rational supplementation of cellular pathway substances effectively promoted

e e surfactin production.

Fig 1. Comparative proteomic analysis in the presence and absence of sodium nitrate. (A) Flowchart of R E F E R E N C E S
comprehensive systems omics analysis with and without sodium nitrate; (B) Volcano plot depicting differential gene
expression with and without sodium nitrate. The horizontal axis represents Log, (FC) values, whereas the vertical

axis represents —Log,, (p value). Red dots indicate upregulated genes (FC = 1.2), blue dots indicate downregulated 1. Hu, F, etal., 2020. Appl Microbiol Biotechnol. 104(9), 4017—-4026.
genes (FC < 0.8), and gray dots represent proteins with no differential changes; (C) GO function annotation plot; (D) )
KEGG pathway enrichment map (Top 20). 2. Gaur, V.K, etal., 2022. Bioresour Technol. 343, 126059.

3. Mgbechidinma, C.L., etal., 2022. Bioresour Technol. 364, 128021.
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