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13
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1
Table 1~ All isolations used in this study
Strain No. Species Source of isolates/district Time Serotype Virulence Ribotyping®
513 Vibrio cholerae Clincial / Shangchen 1997 0139 ctxA + I
322 Vibrio cholerae Clinical / Hangzhou 1997 0139 cxA + v
514 Vibrio cholerae Clinical / xiaoshan 1998 0139 oA + VI
515 Vibrio cholerae Carrier / jianggan 2000 0139 ctxd + VI
321 Vibrio cholerae Clinical / bingjiang 2000 Ol ogawa El Tor cxA + A
323 Vibrio cholerae Clinical / Xianshan 2000 Ol ogawa El Tor clxA - /
519 Vibrio cholerae Clinical / shangchen 2001 Ol ogawa El Tor clxA - /
512 Vibrio cholerae Clinical / jianggan 2001 0139 ctxd + I
518 Vibrio cholerae Clinical / shangchen 2001 Ol inaba El Tor cxA + B
516 Vibrio cholerae Clinical / shangchen 2001 0139 clxA - a
047 Vibrio cholerae Clinical / Hangzhou 2004 0139 ctxd + I
511 Vibrio cholerae Clinical / gongshu 2004 0139 ctxA + I
510 Vibrio cholerae Clinical / jianggan 2004 0139 cxA + Il
524 Vibrio parahaemolyticus Environment/ Hangzhou 2001 0l K tdh - wrh + /
520 Vibrio parahaemolyticus outbreak clinical / Hangzhou 2002 03 K6 tdh + trh - /
522 Vibrio parahaemolyticus outbreak clinical / Hangzhou 2002 04 K8 tdh + trh - /
523 Vibrio parahaemolyticus Clinical / Xiaoshan 2004 0l K1 tdh - wrh + /
460 Vibrio parahaemolyticus Clinical / Hangzhou 2004 / / /
461 Vibrio parahaemolyticus Clinical / Hangzhou 2004 / / /
WP1 Vibrio parahaemolyticus Kyoto University / / tdh + trhl - irh2 - /
AQ4037 Vibrio parahaemolyticus Kyoto University / / tdh - thl + trh2 - /
287 Aeromonas hydrophila Clinical / Hangzhou 2004 / / /
295 Aeromonas hydrophila Clinical / Hangzhou 2004 / / /
413 Plesiomonas shigelloides Clinical / Hangzhou 2004 / / /
*Results derived from Pan Jin-cao et al . 8
1.1.2 PCR 1.2 PCR
TaKaRa 35 96°C Imin 62°C
UP-1 5’-GAAGTCATCATGACCG Ilmin 72°C 2min 72C Tmin
TICTGCAYGCNGGNGGNAARTTYGA-3'  UP2r 5~ PCR 1.2kb
AGCAGGGTACGGATGTGCGAGCCRTCNACRTCNGCRT
CNGTCAT-3" 'Y C TR A G N
? UP1S  UP2iS”’ 1.3 grB
UP-1S  5'-GAAGTCATCATGACCGTTCTGCA-3' gyrB
UP21S  5'-AGCAGGGTACGGATGTGCGAGCC-3' 24 3 GenBank
PTC-200 Peltier MJ Research  PCR 01 El Tor N16961  GenBank
AE004093 ATCC17802 GenBank
Lasergene AY527390 ATCCT966T GenBank
6.1 PHYLIP  3.65 " PAML 3.14 AJB68304
11 Clustal "
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1119
position gyrB 1.4
346 01 N16961 gyrB GenBank
DQ316971 ~ 316983  DQ519366
2
gap
2.1
10 cwA 7 0139
PHYLIP 3.65 JC69 047 510 511 512 513 514 515 2
" neighbor-joining 01 El Tor 321 518 N16961
maximum-likelihood GenBank AE004093 O1  EI Tor gyrB
4
rooted AQ4037 460 461 520 2
gamma alpha PAML 3.14
2 2000 bootstrap 30.1%
~37.7% 0.2% ~5.4%
0.4% ~ 1.8%
2000 21.7% ~23.3%
50% 2
2 Lasergene Ve Vp Ah Ps gyrB
%o

Table 2 gyrB gene sequence similarity and divergence” of each pair for Vibrio cholerae Ve Vibrio parahaemolyticus Ve

Aeromonas hydrophila  Ah  Plesiomonas shigelloides Ps by Lasergene

Sequence . Similarity with strain No./%
No. Strain nameCapd G, 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 V322 94.8 96.3 94.9 99.7 80.6 80.4 80.4 80.5 80.6 80.3 71.1 70.6 71.4 74.4
2 Ve323 5.4 96.5 99.8 95.1 81.3 81.0 81.3 81.1 81.0 80.6 71.3 71.0 71.1 74.2
3 Ves16 3.8 3.6 96.7 96.6 81.1 80.9 80.9 81.1 80.9 80.5 71.8 71.6 71.8 75.1
4 Ves19 53 02 3.4 95.2 81.4 81.1 81.4 81.2 81.1 80.7 71.4 71.0 71.2 74.4
Ve N16961 047 321 510 511

5 o si3 si4 Sie Sia 0.3 5.1 3.5 5.0 80.9 80.7 80.7 80.8 80.7 80.3 71.8 71.2 71.9 74.9
6 Vp524 2.8 21.8 22.2 21.7 2.4 98.5 99.5 98.5 98.7 98.2 72.0 71.7 71.5 74.3
7 Vp WPI 3.1 2.3 22.4 2.2 2.7 1.5 98.5 98.6 98.7 98.3 72.1 71.6 71.4 74.0
8 Vp AQ4037 460 461 520 23.1 21.8 22.4 21.7 2.7 0.5 1.5 98.5 99.0 98.6 72.0 71.6 71.4 74.2
9 Vps22 2.9 22.1 2.2 219 2.5 1.5 1.4 1.5 98.7 98.3 72.0 71.7 71.5 73.9
10 Vp523 2.8 223 2.4 22 27 1.4 1.3 1.0 1.3 99.6 72.0 71.6 71.4 74.0
1 Vp ATCCI7802 23.3 2.8 22.9 2.7 23.2 1.8 1.7 1.4 1.7 0.4 72.1 71.7 71.3 74.1
12 AR295 36.6 36.4 35.5 36.2 36.1 34.8 34.7 34.8 34.8 34.8 35.2 97.5 95.8 75.0
13 AW287 37.7 37.1 36.0 36.9 37.2 35.5 35.6 35.6 35.5 35.6 36.1 2.6 95.3 75.8
14 Ah ATCC7966T 36.1 36.7 35.4 36.5 36.0 35.7 35.9 35.9 35.8 35.9 36.7 4.4 4.9 75.7
15 PA13 31.2 31.5 30.1 31.2 31.0 31.2 31.7 31.4 31.8 31.7 32.1 30.5 29.3 29.5

b Divergence percentage is calculated by comparing sequences pairs in relation to the phylogeny reconstructed by MegAlign Lasergene . Similarity percentage
compares sequences directly without accounting for phylogenetic relationships.

2.2 1
monophyletic group
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Fig.1  Phylogenetic tree derived from gyrB sequence comparisons with 0139 01/0139
neighbor-joining method implemented in the PHYLIP version 3.65
software package. Ah A. hydrophila Ps P. shigelloides Vc V.
ctxA cixA 0139

cholerae  Vp V. parahaemolyticus . Numbers in brackets are the name of
bacterial strains that share the same sequence. Numbers shown next to
each node indicate bootstrap values higer than 50% . The scale bar

represents the number of substitutions per nucleotide position.
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Classification and identification of Vibrio cholerae and Vibrio parahaemolyticus
isolates based on gyrB gene phylogenetic analysis

HOU Xiao-li'" CAO Qing-yi' PAN Jin-cao° CHEN Zhi'"
U Institute of Infectious Diseases  First Affiliated Hospital ~Medical College ~Zhejiang University —Hangzhou 310003  China
2 Hangzhou Center for Disease Control and Prevention ~Hangzhou 310006 China

Abstract In order to validate the usefulness of gyrB genotype for the classification and identification of Vibrio cholerae
and Vibrio parahaemolyticus isolates the phylogenetic analysis of 13 V. cholerae 8 V. parahaemolyticus 2 Aeromonas
hydrophila and 1 Plesiomonas shigelloides strains was carried out using the partial coding sequence of gyrB a gene that
encodes the B subunit of DNA gyrase topoisomerase type [[ in bacteria. These strains were separately clustered at
species level and typed by the DNA sequences of reference strains from GenBank. CixA positive V. cholerae strains
including 8 clincical isolates of 0139 and 2 clinical isolates of O1 formed one cluster. Four V. parahaemolyticus strains
of 1 isolate from 2002 Zhejiang outbreak patient tdh positive 2 clinical isoltates from 2004 and 1 strain from Japan
were grouped with an environmental isolate trh positive from 2001. GyrB genotype is applicable to species identification
of V. cholerae V. parahaemolyticus A . hydrophila and P. shigelloides isolates. The ctxA positive 0139 and O1
group of V. cholerae are closely related as reflected by gyrB sequence divergence. Furthermore the toxigenic V.
parahaemolyticus strain isolated from environments may be the potential pathogen to the local prevalent and sporadic
cases.

Keywords gyrB gene Phylogenetic analysis  Vibrio cholerae — Vibrio parahaemolyticus — Aeromonas hydrophila

Plesiomonas shigelloides
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