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Traceability of Vibrio parahaemolyticus pandemic
O3:K6 serovar clone
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Abstract: Vibrio parahaemolyticus, a gram-negative halophilic bacterium, first identified as a cause
of food-borne illness in Japan in 1950, is widely disseminated in estuarine, marine, and coastal
environments throughout the world. As one of major pathogens, V. parahaemolyticus can cause
bacterial food poisoning and threaten the public health. V. parahaemolyticus isolates are multiple
diverse genotype and serotypes faster adapting to the versatile environment. Molecular genetic
analysis showed that the genetic diversity may be acquired as a result of gene recombination or
horizontal gene transfer. This paper reviewed the finding, distribution, epidemiological
characteristics and mutation molecular epidemiological characteristics of V. parahaemolyticus,
particularly the global dissemination of pandemic serovar O3:K6 clone, so as to provide evidences

E&£WMAB: (No. 201305027) (No.
M20130910)
EITMEZ: Tel 86-592-6180470 X ljwsbch@163.com

WKisBHI: 2014-01-08 3EZHER: 2014-05-20 HEH = H AR B #(www.cnkinet) 2014-05-23



Vibrio parahaemolyticus 03:K6

2113

for the traceability of the isolates.

Keywords: Vibrio parahaemolyticus, Pandemic O3:K6 clone, Finding and distribution, Mutation
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Table 1 Chronology of appearance of Vibrio parahaemolyticus O3:K6 and its serovariants in different countries and regions

Serotype Countries, regions and year of isolation

01:K25 India (1998); Thailand (1999); Vietnam (1998—1999); Bangladesh (1999-2000)

01:K33 India (2002)

01:K36 China (2009)

Ol: K41 Thailand (1998-1999); Vietnam (1998-1999)

0O1:K56 Vietnam (1998-1999)

O1:KUT India (1998); Bangladesh (1998, 2000)

02:K3 India (2002)

03:K5 India (2004)
India (1996); Peru (1996); Vietnam (1997); Laos (1997); Indonesia (1997); United States (1997—1998); Korea

03:K6 (1997-1998); Chile (1998, 2004); Taiwan, China (1996—1999); Bangladesh (1998-2000); Japan (1998);
Thailand (1999); Ecuador (1999); Angola (1999); Russia (2001); Brazil (2001); France (2004); Mozambique
(2004); England (2001, 2012); Mexico (2004); Spain (2004)

03:K25 China (2010)

03:K68 China (2010)

03:K75 Vietnam (1998-1999)

03:KUT India (2003-2004)

04:K4 India (2004)

04:K8 Vietnam (1998-1999)

04:K10 India (2004)

04:K12 Thailand (1998-1999); Vietnam (1998-1999); Chile (2004)

04:K48 China (2010)

04:K68 India (1998); Thailand (1999); Bangladesh (1998, 2000); Vietnam (1998); Mozambique (2004)

04:KUT Vietnam (1998-1999); Spain (1999)

05:K17 India (2002)

05:K25 India (2002)

O5:KUT Vietnam (1998-1999); India (2004)

06:K18 Taiwan, China (2005)

OUT:KUT India (2003-2004)
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Figure 1  Specificity of CPA-nucleic acid strip assays for
detection of Vibrio patahaemolyticus

1 2 3 4

5 6 7 8

Note: 1: Negative control; 2: Vibrio patahaemolyticus; 3: Vibrio
cholerae; 4: Vibrio alginnolyficus; 5: Vibrio vulnificus; 6:
Staphylococcus aureus; 7: Escherichia coli; 8: Salmonella.
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Figure 2 Sensitivity of CPA-nucleic acid strip assays for
detection of Vibrio patahaemolyticus in pure cultures

M 100 bp DNA 0 1 5.6x10° CFU/mL

2 5.6x10" CFU/mL 3 5.6x10° CFU/mL 4 5.6x10° CFU/mL
5 5.6x10° CFU/mL 6 5.6x10° CFU/mL 7 5.6x10* CFU/mL

8 5.6x10' CFU/mL.

Note: M: 100 bp ladder marker; 0: Negative control; 1: 5.6x
10° CFU/mL; 2: 5.6x10" CFU/mL; 3: 5.6x10° CFU/mL;
4: 5.6x10° CFU/mL; 5: 5.6x10* CFU/mL; 6: 5.6x10° CFU/mL;
7:5.6x10? CFU/mL; 8: 5.6x10" CFU/mL.

5 Gik5RYE

03:K6 tdh
03:K6
1996
03:K6
O:K
03:K6
03:K6
ST3
3 (tdh trh tlh)
ToxR gyrB flae ( )

http://journals.im.ac.cn/wswxtbcn



2120

A=Yy~ 8 Microbiol. China

2014, Vol.41, No.10

2 % X Wk

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

Ottaviani D, Leoni F, Rocchegiani E, et al. First clinical
report of pandemic Vibrio parahaemolyticus 03:K6
infection in Italy[J]. Journal of Clinical Microbiology,
2008, 46(6): 2144-2145.

Martinez-Urtaza J, Simental L, Velasco D, et al. Pandemic
Vibrio parahaemolyticus 03:K6, Europe[J]. Emerging
Infectious Diseases, 2005, 11(8): 1319-1320.

[J1.
, 1951(25): 21.

i o« (

, 1981, 36(4): 617-622.
Gil AL, Miranda H, Lanata CF, et al. O3:K6 serotype of
Vibrio parahaemolyticus identical to the global pandemic

clone associated with diarrhea in Peru[J]. International
Journal of Infectious Diseases, 2007, 11(4): 324-328.

IR

( ) [J1.
, 1978(6): 262-265.
1. 1. ,
1962(68): 534.
, ) . [J1. ,
1965(5): 286-287.
, G 63 1.
, 1965, 7(6): 521-522.
[1. , 1963(10):
25-26.
1. , 2013,
17(3): 265-267.
, . () 1.

, 1962, 10(1): 128-129.

http://journals.im.ac.cn/wswxtbcn

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

http://bioinvasion.fio.org.cn/. 2013-12-07.

. http://www.chinaias.cn/
wjPart/index.aspx. 2013-12-07.
Chao G, Wang F, Zhou X, et al. Origin of Vibrio
parahaemolyticus O3:K6 pandemic clone[J]. International
Journal of Food Microbiology, 2011, 145(2/3): 459-463.
Iguchi T, Kondo S, Hisatsune K. Vibrio parahaemolyticus
O serotypes from Ol to OI13 all produce R-type
lipopolysaccharide: SDS-PAGE and compositional sugar
analysis[J]. FEMS Microbiology Letters, 1995, 130(2/3):
287-292.

, . M].
,2003: 653.

Okuda J, Ishibashi M, Hayakawa E, et al. Emergence of a
unique O3:K6 clone of Vibrio parahaemolyticus in
Calcutta, India, and isolation of strains from the same
clonal group from Southeast Asian travelers arriving in
Japan[J]. Journal of Clinical Microbiology, 1997, 35(12):
3150-3155.

Wong HC, Chen CH, Chung YJ, et al. Characteristics of
Vibrio parahaemolyticus 03:K6 from Asia[J]. Applied and
Environmental Microbiology, 2000, 66(9): 3981-3986.
Chowdhury NR, Chakraborty S, Ramamurthy T, et al.
Molecular evidence of clonal Vibrio parahaemolyticus
pandemic strains[J]. Emerging Infectious Diseases, 2000,
6(6): 631-636.

Nair GB, Ramamurthy T, Bhattacharya SK, et al. Global
disseminationof Vibrio parahaemolyticus serotype O3: K6
and its serovariants[J]. Clinical Microbiology Reviews,
2007, 20(1): 39-48.

. 2010-2011

1. . 2013,

s s s

13(4): 504-506.

Chiou CS, Hsu SY, Chiu SI, et al. Vibrio parahaemolyticus
serovar O3:K6 as cause of unusually high incidence of
food-borne disease outbreaks in Taiwan from 1996 to
1999[J]. Journal of Clinical Microbiology, 2000, 38(12):
4621-4625.

Matsurnoto C, Okuda J, Ishibashi M, et al. Pandemic
spread of an O3:K6 clone of Vibrio parahaemolyticus and
emergence of related strains evidenced by arbitrarily
primed PCR and toxRS sequence analyses[J]. Journal of
Clinical Microbiology, 2000, 38(2): 578-585.

Okura M, Osawa R, Iguchi A, et al. Genotypic analyses of
Vibrio parahaemolyticus and development of a pandemic
group-specific multiplex PCR assay[J]. Journal of Clinical
Microbiology, 2003, 41(10): 4676-4682.
Gonzalez-Esealona N, Martinez-Urtaza J, Romero J, et al.
Determination of molecular phylogenetics of Vibrio
parahaemolyticus strains by multilocus sequence typing[J].
Journal of Bacteriology, 2008, 190(8): 2831-2840.

1. , 2012, 28(11):
1533-1537.

> s >

1] ,



Vibrio parahaemolyticus 03:K6

2121

(29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

2012, 28(5): 696-698.
Makino K, Oshima K, Kurokawa K, et al. Genome
sequence of Vibrio parahaemolyticus: a pathogenic
mechanism distinct from that of V. cholerae[J]. Lancet,
2003, 361(9359): 743-749.

[J1. , 2012, 22(4):
688-694.
Williams TL, Musser SM, Nordstrom JL, et al.
Identification of a protein biomarker unique to the
pandemic 03:K6 clone of Vibrio parahaemolyticus[J].
Journal of Clinical Microbiology, 2004, 42(4): 1657-1665.
Chao GX, Jiao XA, Zhou XH, et al. Systematic functional
pandemic strain-specific genes, three genomic islands, two
T3SSs in foodborne and clinical Vibrio parahaemolyticus
isolates in China[J]. Foodborne Pathogens and Disease,
2009, 6(6): 689-698.

Cai Y, Ni Y. Purification, characterization, and
pathogenicity ~ of  urease  produced by  Vibrio
parahaemolyticus[J]. Journal of Clinical Laboratory

Analysis, 1996, 10(2): 70-73.

Iee CY, Cheng MF, Yu MS, et al. Purificationand
characterization of aputative virulence factor, serine
protease, from Vibrio Parahaemolyticus[J]. FEMS
Microbiology Letters, 2002, 209(1): 31-37.

Chakrabarti MK, Sinha AK, Biswas T. Adherence of Vibrio
parahaemolyticus to rabbit intestinal epithelial cells in
vitro[J]. FEMS Microbiology Letters, 1991, 68(1):
113-117.

Makino K, Oshima K, Kurokawa K, et al. Genome
sequence of Vibrio parahaemolyticus: a pathogenic
mechanism distinct from that of V. cholerae[J]. Lancet,
2003, 361(9359): 743-749.

Honda T, Ni Y, Miwatani T, et al. The thermostable direct
hemolysin of Vibrio parahaemolyticus is a pore-forming
toxin[J]. Canadian Journal of Microbiology, 1992, 38(11):
1175-1180.

Takahashi A, Sato Y, Shiomi Y, et al. Mechanisms of
chloride secretion induced by thermostable direct
haemolysin of Vibrio parahaemolyticus in human colonic
tissue and a human intestinal epithelial cell line[J]. Journal

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

of Medical Microbiology, 2000, 49(9): 801-810.
lida T, Park KS, Suthienkul O, et al. Close proximity of the
tdh, trh and ure genes on the chromosome of Vibrio
parahaemolyticus[J]. Microbiology, 1998, 144(pt9):
2517-2523.

, . [J].

, 2003, 21(1): 73-75.

Yanagase Y, Inoue K, Ozaki M, et al. Hemolysins and
related enzymes of Vibrio parahaemolyticus. 1.
Identification and partial purification of enzymes[J]. Biken
Journal, 1970, 13(2): 77-92.
Comelis GR, Gijsegem FV. Assembly and function of type
[II secretory systems[J]. Annual Review of Microbiology,
2000(54): 735-774.
Hueck CJ. Type III protein secretion systems in bacterial
Pathogens of ammals and plants[J]. Microbiology and
Molecular Biology Reviews, 1998, 62(2): 379-433.
, . 2009-2012

[]. , 2013,

s 5

25(4): 363-366.
, PFGE 1.
, 2013, 42(4): 619-624.
1.
,2012, 32(1): 12-15.

[J1. s
2012, 24(2): 10-13.
, s , .2010
[J1. , 2011, 45(9): 820-824.
[J1. , 2013, 16(1): 49-54,62.
Fang RD, Li X, Hu L, et al. Cross-priming amplification
for rapid detection of Mycobacterium tuberculosis in

sputum specimens[J]. Journal of Clinical Microbiology,
2009, 47(3): 845-847.

http://journals.im.ac.cn/wswxtbcn



