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Table1l. Fuorescencein situ hybridization (FISH) probe sequence

Probe names Probe sequences (5'—3') Labeling group Marker color
VP probe ACTTTGTGAGATTCGCTCCACCTCG FITC Green
VC probe TGCAATTCCGAGGTTGAGCCCCG CY3 Red
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Figure 1. Biofilm formation of Mbrio parahaemolyticus
(VP) and Vibrio cholerae (VC) under the crystal violet
stain.
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Figure 2. Changes in the number of living bacteria in the mix biofilm. A: the change of viable cellsin biofilms of
V C strains under single and mixed culture conditions. B: the change of viable cells in biofilms of VP strains under

single and mixed culture conditions.
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Figure 3. Changes of relative content of extracellular polysaccharide in Vibrio parahaemolyticus (VP) and Vibrio
cholerae (VC). A: the relative content of extracellular polysaccharides in the biofilms of VC, VP and their mixed
bacteria. B: the relative content of extracellular proteinsin the biofilms of VC, VP and their mixed bacteria.
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Figure 4. Formation of mixed biofilms was observed by using fluorescence in situ hybridization (FISH). VP: red; VC:
green; a—h respectively mixed strain4 h, 8, 12 h, 24 h, 36 h, 48 h, 60 h and 72 h.
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Dynamic biofilm forming process of Vibrio parahaemolyticus
and Vibrio cholera
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Abstract: [Objective] We studied the formation of a mixed biofilm formed by Vibrio parahaemolyticus and Vibrio
cholerae. [Methods] Biofilm formation was quantified using crystal violet staining, abundance of extracellular
polysaccharide and extracellular protein, fluorescence in situ hybridization and colony plate count. Biofilms formed
by individual and mixed strains were determined from the start and the following intervals at 4, 8, 12, 24, 36, 48, 60
and 72 h. [Results] The amount of biofilm produced by the mixed strains was less than the total amount of biofilm
produced by the individual strains, indicating there was no synergism between the strains. However, in the mixed
biofilm the time of maturation was increased, the stability of the biofilm to external perturbation was enhanced and
the cell density was higher. [Conclusion] The biofilm formed by a mixed population of V. parahaemolyticus and V.
cholera is therefore more persistent and can potentially pose a greater risk for recontamination and subsequent
development of disease.
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