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Figure 1. Amplification and expression of the VedsbA
(A) and DsbA (B). A: 1% agrose gel electrophoresis of
the VedsbA amplified from WT (wild-type), AdsbA and
CAdsbA genomic DNA. M: DNA marker; B: Western
blot analysis of VcDsbA expression in WT, AdsbA and
CAdsbA strains.
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Figure 2. Growth curve of WT, AdsbA and CAdsbA
strains. The strains in the LB culture medium (pH 7.0),
at 37 °C.
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Figure 3. Biofilm assay of WT, AdsbA and CAdsbA.
Biofilms stained with crystal violet are shown above,
and the biofilm-associated dye is quantitated below by
extraction with 70% ethanol and measurement of the

QV

ODsy5 of the resulting solution. Experiments were done
in triplicate. Error bars represent 1 standard deviation.
**: P<0.01; ***: P<0.001.
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Figure 4. msh expression assay of WT, AdsbA and
CAdsbA. Different V. cholerae strains containing P msh-
luxCDABE plasmid were measured. Error bars indicate
standard deviations. ***: P<0.001.
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VeDsbA enhances bioflim formation by stimulating MSHA
expression in Vibrio cholerae
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Abstract: [Objective] Biofilm plays an important role during the infection cycle of Vibrio cholerae. In this study, we
try to demonstrate the role of VcDsbA in the biofilm formation of V. cholerae. [Methods] By making the VedsbA in-
frame knock-out construct, the vedsbA null mutant (4dsbA) strain was obtained. And the complemented strain
(CA4dsbA) was constructed by transferring a plasmid-coded VedsbA expressed under the control of arabinose to AdsbA
strain. Crystal violet staining assay was used to analyze the biofilm formation in the wild-type (WT), 4dsbA4 and
CA4dsbA strains. V. cholerae strains containing msh promoter luxCDABE transcriptional fusion were used to analyze
the transcriptional level. [Results] The Adsb4 and CAdsbA strains were constructed successfully. Biofilm formation
analysis shows that the ability of biofilm formation of AdsbA was significantly reduced compared with WT, whereas
CAdsbA could form even stronger biofilm than WT does. Luminescence expression by Pmsh shows that VcDsbA
enhanced msh expression. VcDsbA enhances the biofilm formation of V. cholerae by involving in the regulation of
msh expression level. VcDsbA up-regulates msh expression probably through helping the folding of a msh expression
activator. [Conclusion] VcDsbA plays an important role in the biofilm formation of V. chlerae, which makes the

bacteria better survive in their living niche.
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