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The Virulence Factors of Vibrio spp.
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A total of 113 Vibrio sp. strains were examined for plasmid content which were subjected to
digestion with restriction enzymes. About the 55% Vibrio spp. have the plasmid more than one.
Most of these plasmid various derivatives ranged from 2.4 kb~23 kb, especially two strains of
V. mimicus and one strain of V. furnissii carried one high-molecular weight plasmid (molecular
weight ranging between 70 kb~100 kb). Results of restriction analysis for plasmid of this three
strains were by no means the rule. For detection of tdh and ctx gene, the virulence factor
involved in the pathogenesis, we carried out the TDH and CT assay, PCR amplification, and
hybridization. A total 11 strains were produced TDH, involved in 9 strains of V. parahaemolyticus
and 1 strain of V. alginolyticus from clinical isolates and 1 strains of V. mimicus from
environmental isolates. In the experiments of tdh gene detection, in all, 3 strains of V.
parahaemolyticus from clinical isolates and 2 strains from environmental isolates could be
successfully amplified in 400 bp by PCR. The PCR results were consistent with DNA
hybridization tests. In the experiments of CT assay, in all, 3 strains of V. cholerae from clinical
isolate and 1 strain of V. cholerae from environmental isolates were observed CT-producing.
These CT-producing strains amplified in 302 bp by PCR for the detection of ctx gene. All CT-
producing strains hybridized with digoxigenin-labeled DNA probe, while CT-negative strains did
not hybridize. Also hybridization tests results for detection of ctx gene consistent with PCR.
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Figure 1. Restriction endonuclease cleavage pat-
terns of selected Vibrio plasmids (A) lane 1: Hind IO
digested 2 phage DNA as molecular weight, lane 2-9:
BamH 1 restriction pattemn, lane 10-17: Hind NI res-
triction patterns (B) lane 1: ffind I digested A phage
DNA as molecular weight, lane 2-4: BamH 1 restric-
tion pattern, lane 5-9: Hind III restriction patterns.
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Table 1. Results of PCR, TDH assay and DNA hybridization test used to analyze strains of Vibrio spp.

No. of strains

Strains (environmental/clinical) PCR TDH assay DNA hybridization
V. parahaemolyticus 5 (23) + + +
4 (4/0) - + -
18 (18/0) - - -
V. cholerae non-O1 17 (14/3) - - -
V. alginolyticus 13 - - -
1 - + -
V. vulnificus 23 - - -
V. mimicus 1 - + -
10 - - -
V. damsela 10 - - -
V. funissii 11 - - -

Figure 2. An autoradlograph of a nitrocellulose filter with colonies of Vibrio spp. after colony blot hy-
bridization with *P-labeled TDH probe DNA. a: tdh positive control, b-d: V. parahaemolyticus from clinical iso-
lates, e-f: V. parahaemolyticus from marine products, g: V. mimicus. The tdh gene is indicated by the triangle.
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Figure 3. Specific amplification of 400 bp fragments from total DNAs of Vibrio spp. by PCR with tdh gene
primers. (A) Agarose gel electrophoresis of PCR product, (B) Southern blot analysis of the products. lane 1: pX
174 Haelll digest, lane 2 : tdh positive control (V. parahaemolyticus A92), lane 3-7: V. parahaemolyticus from
environmental isolates, lane 8-12: V. parahaemolyticus from clinical isolates.

Figure 4. An autoradiograph of a nitrocellulose
filter with colomes of Vibrio spp. after colony blot
hybridization with **P_labeled CT probe DNA. a: ctx
positive control, b-d: V. cholerae non-O1 from clin-
ical isolates, e: V. cholerae non-O1 from environmen-
tal isolates. The ctx gene is indicated by the triangle.
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Table 2. Results of PCR, CT assay and DNA hybridization test used to analyse strains of Vibrio spp.

Strai No. of strains Examined No. of CT Results of
trains . o s
(environmental/clinical) positive PCR Hybridization
V. parahaemolyticus 27 (24/3) 0 0 0
V. cholerae non-O1 17 (14/3) 4 (1/3) 4 (1/3) 4 (1/3)
V. vulnificus 23 0 0 0
V. alginolyticus 14 0 0 0
V. mimicus 11 0 0 0
V. damsela 10 0 0 0
V. furnissii 11 0 0 0

Figure 5. Specific amplification of ctx gene from
total DNAs of Vibrio spp. by PCR with czx gene
primer. (A) Agarose gel electrophoresis of PCR pro-
ducts, (B) Southern blot analysis of the products.
lane 1: pX174 Haelll digest, lane 2: ctx positive
control, lane 3-5: V. cholerae from clinical isolates,
lane 6: V. cholerae from environmental isolates.
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