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Analysis of Major Virulence Genes in Vibrio Parahaemolyti-
cus Isolates from Coastal Areas in Zhejiang Province
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QIAN Yong-Hua' FANG Wei-Huan®"

(1. College of Veterinary Medicine, Northwest A & F University, Yangling, Shaanxi 712100, China)
(2. Institute of Preventive Veterinary Medicine, Zhejiang University, Hangzhou, Zhejiang 310029, China)

Abstract: Several aquatic species and their enviroments were examined for presence of Vibrio parahaemo-
lyticus between 2007 and 2008 in the coastal areas in Zhejiang province, and some virulence-related genes
such as tdh, trh, ureC and vscC2 were investigated from the isolates. V. parahaemolyticus was recovered
from 70% of the samples tested (395/566). The genes tdh, trh and ureC existed in 10.1%, 20.0% and 11.1%
respectively from 395 isolates. Among the 40 tdh-positive isolates, 32.5% harbored the vscC2 gene, one of
the type three secretion system 2 (T3SS2) gene family. Thirty-eight of the 40 tdh-positive isolates were posi-
tive for the Kanagawa phenomenon. Out of 44 trh-and-ureC-positive isolates, only six exhibited urease
phenotype. Overall, this study reveals the significant prevalence of Vibrio parahaemolyticus in seafoods and
their habitats with high diversity of virulence genes. Representative V. parahaemolyticus isolates could be
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used for further investigation into their pathongenecity, functional genomics, and molecular evolution.

Keywords: Aquatic species, Vibrio parahaemolyticus, Virulence genes
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1 PCR
Table 1 List of PCR primers and amplicon sizes
Genes Sequences (5'- 3') Size (bp) References
5 gyrB-a CGGCGTGGGTGTTTCGGTAGT s Viarrianrm I
gyr
qyrB-b TCCGCTTCGCGCTCATCAATA al.,1998)
" tlh-a AAAGCGGATTATGCAGAAGCACTG 450 e T
t
tlh-b GCTACTTTCTAGCATTTTCTCTGC al.,1998)
tdh-F GTAAAGGTCTCTGACTTTTGGAC
tdh 270 (Bej et al., 1999)
tdh-R TGGAATAGAACCTTCATCTTCACC
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486 (Bej et al., 1999)
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ureC 623 This study
ureC-b GAAGGATCTAAGTGATGGCAGAC
vscC2-F AATACGAGCTTGCACTTGACCTG
vscC2 261 This study
vscC2-R GATATTGTTGTGCCACCTTTTAC
verD2-F CGCAATAGAAAGCAACAAACGA
verD2 244 This study
verD2-R GGCGAAGTTACGTAAATCATCAT

Note: Synthesis unit of each primer, nmol/OD; gyrB-a: 4.5, gyrB-b: 4.7; tlh-a: 3.5, tlh-b: 4.2; tdh-F: 4, tdh-R: 3.9; trh-F: 4, trh-R: 3.6; trh-1:
5.1, trh-2: 4.6; ureC-a: 3.8, ureC-b: 3.6; vscC2-F: 4, vscC2-R: 4.2; vcrD2-F: 3.6, verD2-R: 3.8.
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2 V.P

Table 2 The isolation rates of Vibrio parahaemolyticus from various regions and sources

Shellfish Shrimp/crab/fish Mud Water Total
(%) (%) (%) (%) (%)
Ningbo 28 26 93 29 25 86 31 26 84 13 11 85 101 88 87
Wenzhou 34 28 63 21 13 62 45 34 78 46 36 78 146 107 73
Taizhou 30 19 63 8 6 75 31 23 74 31 15 48 100 63 63
Zhoushan 20 17 85 98 73 74 38 20 53 63 27 41 219 137 63
Total 112 85 76 156 117 75 145 104 72 153 89 58 566 395 70
M_ 1 2 3 4 5 6 7 " 222 EIAMINERAMSREMRE: 40 tdh'
2
trh 8 . KP i
44 trh'-ureC’ 6
tdh 270 (13.6%)(  3)
3 Wi
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623
> 70%,
C2 261
e 68.12%  78.6% fe.17]
2 75%, 36%,
PCR 17%( ),
Fig. 2 PCR identification of virulence associated genes in
several representative Vibrio parahaemolyticus isolates > >
Note: M: DL2000; Lanes for trh, tdh and ureC: 1: BJ1997, 2-7: Sea- [19]
food isolates; Lanes for vscC2 gene: 1: ZJ15, 2-7: Seafood isolates.
£ 1959~2004 9
- ’ [20] 7
Table 3 Analysis of virulence-related genes and
phenotypes in Vibrio parahaemolyticus isolates
7~10 5
9 ,
/
/ /
Target genes/
Phenotype Tgst (%)
strains  pogitive Positive
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tdh 395 40 10.1
trh 395 79 20.0 [17.19] , ,
ureC 395 44 11.1
vscC2 40 13 32.5
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verD2 40 0 0 ?
tdh-trh 395 17 43
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tdh-trh-ureC-vscC2
rh-ureC-vsc 395 0 0 .3 tdh trh ureC
Kanagawa 40 38 95
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Urease 395 6 1.5 3
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