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FLYAE XS MR 1 21w JR B 0 FAFIE S T 2414

e, KEEm, I OE, :
U 20K =H AT R, WUTK A DI g, T B

W 5] A LA T 40 W e Lo B R, AR IR AT R IE o B AR

= W *
TER,

MRE, HEHN

310012)

3 10 kB HE, £ H

V9 R% e 5L B 5E A K 5] R MR AL B9 R W .o Vitek 5§ 16S tRNA 77| ot B 78, 4 @ ARH A

Bl il . 2T dnaE-gyrB-recA-dtdS-pntA-pyrC-tnaA & % fir & F 7| 4

Z (multilocus sequence

typing, MLST)% B, X e #k ik 3 N7 70 ZL(ST), H P 1 # & ST413, 7 #kH ST414, 2 # A4
ST415; ST413 4.4 # % 2 H A recA-166 5 tnaA-121, ST414 M| 44 #r % AL £ F A gyrB-219.
MLST £ R# 75, XREAADNE 2 EHRAERGE -7, EAH—EKFHLTFEHEME, 2
X e H Mk A H KR AT B (PG) W 4 T AR I8 toxRS 5 VPAL168, 3 B A A F B & A & EH A R
(tlh*tdhtrh'T3SS1°T3SS2) &5 fiit 251, * tdh 5 trh 698k 2k 3 &k % v 40 o % FL 44 0 07 89 B0 L 47
E B, Bl Mok LA E AT AT AROR B 10 AR B VA AN E T A b PG th R R R Sk

KEEIR: LA E XTI, BlA I, 2 FAHAE; m

RESES: S945.471

JFL4HEE X BF (Litopenaeus vannamei) 2 A4 K
WP IEERVE R YL aE Sy . R s Ay
M, BHAE S KIER AT Z —, RE A
19884E 5| i J, 164 R 1T i 45 AR SR A1, )72k
T RAFMATArt 230 c5 o Ak, B PLANEXT
WRSFRFE AT K, SRR AW 5, S5
S IREEAWIERAL, W E A EUR AR T, A
CUURM . FBEG . KL . SRER . R
Hrp LIRS 7E 4 1 4 SR MR X X vz Ay, HA%R
B FET- R, OO LGN X IR SR o A
U0 B R B B B 2 — 1

“ETARIR SR R Xt BT (AR T iy
A — PN o TEXTERFRGA L R, ™ AR 214k
SR ERIRZ, FEaFE: () WEHEERER, W
Yk HL 25 G 1IE % 57 (taura syndrome virus , TSV) &,
M3 28 & 1678 B (white spot syndrome vi-
rus, WSSV); (2) AMRMEFER, dnsdeys sl (Vibrio
alginolyticus) i Bl I 9K # (V.parahaemolyticus) 45 ;
(3) FREEN PN R, AR . R pH. AR

ks BHA: 2012-04-08 &R BHA: 2012-08-10

XEkFRERD: A

IV Tl R ek 2 4 21 A i 2 2 Rl o I8 13
VR RS L O S i 1T 22 R S5 1 30 1A
A T R BE BB SR A 04 Ak T B i X B X i R
(g, LS T i K>

2011 4 9 HWriT AL 558 37 ) PR TR
FUARERTURLIAR G . KX R4 80 d 244, F
BIAK 11~12 em. FRERAEK M2, 16 3hiiss, &
B R, 5 d NAETS 90%LL b % E S
IR 7 W A D0 S o BBOR AR A, BRI, W
23, 44HF TSV RT-PCR i 7] & 5 XHiF
WSSV PCR # I 5] & A i, KAy TSV &5
WSSV ; MIFREE 7 2515 2] 10 BROCEBE, 2l )78
YL UE 52 HE Ay 5 | 7B bk LA V5 ) MR 21 A5 114
JEUB o ASSEBG AT X 5 1 PLAN T8 X B 21 A %) 200 T e
WD, PEA T FARAE S T 2 PR AT .

1 MBS
1.1 HEHE
6 FE LT A FLAN TR X IR &8 g W4 U1 SR B iYL

BRI E ARV WA K A S M e b0 R H 5 WA KT BT Bk a4 B B0 H (TGZ201101)
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SRR FRTE Y o JOTR U TR, 2k O iR W s
FRILBHI) FRIZr 8, 37 CHi3R24 him, BEEUL
PR B R TR AT Al b B 7R, RIS 108k 41 TR
S1-m, S2-s1,S2-s3.,S3-m2 . S4-m1,S5-ml.S5-m2.
S5-s2., S6-b, S6-m2.

1.2 E[[FE4 DNA WH&

K EzupH: 3 K 2L DNASh IR0 & 2B 9 1
FRCE)A BRA R B H JE 4 DNA, /17T
=20 C#H.

1.3 PCR REF=#illFF

K25 uL J2ViAKZ . 10xTaq Buffer (f7Mg™")
3 uL, 10 mmol/ L ANTP Mix 0.6 uL, 50 umol/L |-
li#514450.5 uL, DNAHR2 L, Tag DNA polyme-
rase 0.3 pL, JIIAGEAKAMEARTL . S 2518194 C
FiAEPE3 min; 94 CAEME30's, IBA30s, 72 CHEff
A 4% 1 000 bp/mini 5, 304ME#R; 72 °C 5 min,
R B EER L 519058 MR O S W3R .
PCR”WITE 1% IR WHEE I FL K, 28 Goldview 4
5 R SR R G500 7y Il atifb 5 26 % |
IR LR R A BR A vl o
14 EMEE

16S rRNAF5IZ 4t SRAI16S rRNAEH 5!
YI(E=1), IR 16S rRNARES , @ 1NCBIfY)
Blast £ & & 4t ot 17 )3 51 [6] U6 1 4 #r, 1
Clustal X% 5 GenBank %k [ HH AR LI 55 i O 7
Y17 2 )7 51 VL BCHES (Multiple Alignments).

Vitek AT 4HTE 215 5% 5 5 22 R YL (8 JF 7 7
BT H o HoA 22 [PV E B, A AR . il
0 0 Ik PE PR i P, 8 1 3 R A I A A R
(Biomerieux, France). 1 HVITEK324> H Zhiif4: 4
A3 AASCIN R A0 A A 31 AR AR AR A o
15 ZumFIHE

£ W8 Gonzalez-Escalona 2Py, S BRI 7 I
N 7 E LA dnaE | gyrB. recA . dtdS. pntA .
pyrC. tnaA, 7¢H Y H BiMisi K F 80 bp Abiseits|
W% 1) % 5 E PR MLST #5045 2 (http://pubmlst.org/
vparahaemolyticus/), ¥ AT IRIGH) 7 DEZKHE
PRI s 45 SR 5 280t e © s B2 7 X, DAAR B
TR 14 4537 3 [H 45 (allelic profile). {8 JT] START v
2.0 BAPK 7 BN P A T PHE, SEEEEC M
5 B HEAT LEXE, AR B PR 1 )T 51 2 (sequence  typ-

ing,ST). A AHT A B ARIEOE ST, W M3k HL
BEAIIEH 455 ST 45 .

M MLST %% 4 B K % fr A ST
dnaE-gyrB-recA-dtdS-pntA-pyrC-tnaA F1EEF41, L
MAGE 4.0 # /XA 7 HUXT, 356 Neighbor-Joining
IR RGN, 2FLZEAE 1 000 K, #H1T
Bootstrap {E4M
1.6 KRITRES FHRZUE

T Matsumoto 2515 Okura 2B} @I 1M 5K
PR TRATRESE AL 23 B, 07 38 8 9 B R A 7
(pandemic group)f# 514741 toxRS 55 VPAL168, 41
BIGET toxRS EE\T-5 16 kb 1l AFEF o ik
TEIYIER 1), #47 PCR §731,

1.7 SHHEXERNE

X RV MR 5 > AR #E1 T PCR 4™
W, EBA R (1) R ISFER th(OARTHHE I
%), (M E AN ZK) | trh(TDH-HISEEILE); (2)
PIE AL R 55(T3SS) I HIRESL iemFL(T3SS1) 5
verD2(T3SS2)(F 1),

1.8 ZERENE

K BB Y BU(K-B) % 2R AT 825 14 i
L T 24540 1) A7 AT BB T

FrF%24 WE M HL & 25 i B B AR K/ B
Fh 2P0 B bk 4 B 4 3 AT IR 2, AR s LA
DA P B AR R/ INA ST 3B, DA A 45 245 0 ) A TR 1)
R
2 AR5
21 EMEE

10k ML Xf MR L4055 73 B Bk 9 16S rRNA
J¥ 51 b A% % GenBank % ¥l i (£ 2) . i i NCBIF)
Blast[F] J5 1K 2, X 108k 5 B AR 9 16S rRNAJF
G 5 N JE Al A IR P R e (% R [ U
P>99%), FEALHE BN . RN (V.
campbellii), 2% [CHRE (V. fischeri), W4k &N
(V. harveyi). 589K (V. natriegens). &Il Ifil K
W5 AR RE MERA 2 D,

VitekZE LA HY, 1ORR ST B PRI T A0 . 22 24F
Wi, HEREE. SO, SRS EL R bR
PE, FUBE . AW, MRS, ILZYEE . 04 S Ss
23 A FE bR B BAYE s S1-m 5 S5-m1 B BT Hi{f
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W A WSS A R AR AL R AR R s S2-s1 .
S2-s3. S3-m2-5 S4-m1 (1Bl 4 5 46 2 R A Ak 4R
PrBAYE, HEBEEARBAYE ;s S5-m25 S5-s211 i 24 2
AARFEAR B, BURATRE S # A M TR AR B s Se-b
{14 BT R AVTARE 5 4 26 B 2B AL Fs B BE A, 1 2 R 48 A
B s S6-m2 (1) 4 4 b 5 i 24 R AE Ak 8 bR BRAE, BT
PAABEFEARBAE . 183 Vitek 7 HT, 108K 25 Rk 1k
) g I MR, HH S5-m255 S5-s2 1) B 15 B
93%. S6-m2483%, LI N99%, 454 Vitek5
16S rRNAJFHIME L5458, FIE X 108k 2 bk 50
AV I A o
2.2 BT

W 10 PREE M 5IER 5325 PR B 5 5 DR e 45
5 MLST ¥ % 07 3 R 5 B E 7 E X, S1-m
) recA. tnaA 5 S2-s1 %8 7 MNHEREHY gyrB ¥k
VST FE R, OB R LR R K B AR S B L &
MLST i/, BRI BraE i S Ha, I
9543 W recA-166 . thaA-121 5 gyrB-219(3 2).
P EHRITE T ST, H ST 5434128 ST413 5
ST414(3 2). S6-b 15 S6-m2 BB S K Y,
{AILAER LR A B TR T ST, A ST415(3% 2).

£ F dnaE-gyrB-recA-dtdS-pntA-pyrC-tnaA s Bk
FF%l, ST413. ST414. ST4155 HAh412/>STH 2
RGEIACRT 4157 FIBIILTE B34 404, 98.1%
FIST@407/415) i FERL T, XA T A 1
B. ST4135ST415(;F I A¥:, ST4140047F 1 BF;
(1), ST4135 78 FH B B RRFTAC R AYST27755
%% Z Al GRAL I B M 20), F5 HAL74SST R
X R IRBET R RE B Ry 25~31), HAPuiEiiir4:
111(20074F )5 K R (20084 ) 7K 7= il 43 B MR AR e 119
ST167 5 ST172(i8t % #H 2§ 43 7l 27 528, £3).
ST41555 H & B85 43 85 bR A 3R 1 ST295 T8 BUAH Ik 53
B, 4RI GRIGIEE A31); - 5 HAB74-ST
LK R IR (R AL IE S R 32~41), P fufhse
5 R 8 1 98 3 Kk I R 43 B bk T A 3R 1 ST36 5
ST37(H AL B 4> 5 40541, $£3), ST4145WiT
FIRIK T i 4 B AR BT AR R 1 ST17055 4 00 R I
(B A HE B R20), I 5HABINSTREL K RN
(B 5 829~35)(33).
2.3 KimITHEES FIRIZUE

B M2 % W bk F22 5 Hml J§ F K3 17 B
(pandemic group, PG), Ifii % —Z3%¥RZSOIN A&
FPG. #TPGH FHrictoxRSHVPAL168, F22.5

i
i

Hm1 ¥4 3815 28] H 45417, TMZS99TLY HE(Fk1), LA
UEAE M PCRIAME S BT XS R, 108K S | FLAAEExT iR
SR 1 V25 I I ERT 43 25 K 7 toxRS 55 VPAL168 [
L H R BHYE(RR D), SR LR R T BEE T PG,
24 BHWRXEERLSH

B 2 % W bk BI1997 (4 B S5 N 3% R
tIh*tdhtrh*T3SS1*T3552", F22 4tlh*tdh*trh*T3SS1*
T3SS2°, 7S99 Jy tih*tdhtrh T3SS17T3SS2*, Hml Jy
tih*"tdh*trh T3SS1*T3SS2* ) e Fil e 1y 5415147,
NS HRAS B 0 B S RS 2 5 B AT (R D),
DL AE S 4% 35 7 5L K PCRAY FH PR B B M IR . 10
PR S PLAA T ] AR 2T 440955 1) RV 1t TR 4 5 0 1Y)
B ) 5L R AL AR [A], 3% & A5 tih 5 T3SS1, {H &k 2k
tdh . trh5T3SS2(F1), $&/RixX SLp kIl LAY (1) B
9 754 ) 7 I SICER (tdh AL/l trh )
25 ZHYIgIEE

FEF 8IS 14FP 25 Wy, 104K RV M o b 2 B )
(T 250 . XPE R AR R RS R Y, X
Bk R R R A BaEiD R o R U, Xt
RKER . LUK, FOREE . UK. 7%
R.OWRE . BB BN R R (R 4) .

3 it

RSO IRARE N B M DL TAR LS
HAEFE e a] W—BE 2, 2011 45 9 AWM
BEAL T2 58 37 9 X MR LT A =222 ol A I P 5 kS
5 0L G R 2 T K S B ) B S R 2 —,
e B ZFoK AL B AT I s o A 2
KFEEh, AT EA B A . TR WUiEE, BE
T DA UG, A R B 5 | 9 1)
A EY PR A, AT
A 3t R R A U I i R R i) S B
KEG5rTF AR, BEIFRA T BRI 5 FHRAE,
XA R I I TR 1Y) 3k 1 5 728 S DA R 3T 3
VAR HAEERE XL,

168 rRNA F 5 7 81030 52 2 9 VE R 41 3 2
WOER “AhriE” U HH T 16S rRNA FFAI R
JEORSFME, HE DL X 40 6] — J& DI AR R, an A
FEH1 16S rRNA J7F1IXE LUK Rl i s R - oA S Fh
I (A eI R . R QARG . $RECINE . M 4ERIR
W T X 4. R, 7€ 16S rRNA JF51 438t
(LR I, 456 AR BL(VITEK) /3 i, 152145
LA B A ER B
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(i

ST167
ST277
ST254
ST388
ST413 %
ST137
ST198
ST172
ST297

ST415 %
ST295
STI85
ST21
ST59
ST39
ST37
ST36

% ST38

=

=

= ST400

— ST363
J ST414 %
ST170

ST258

20

E1 &ETF7MEREFREIALINERFFIE RS
Fig. 1 Phylogenic tree of V. parahaemolyticus STs based on analysis of seven housekeeping genes
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&3 5# ST #HULXRMBIEMN ST o7
Tab. 3 Characteristics of STs having close phylogenetic relationships with
new STs identified in this study
ST AL ST BHEEE B TR P i) P P
new ST close ST genetic distance representative strain year country source
ST413 ST167 27 XS86 2007 FE (% 101) China (Xiangshan) 4% environment
ST277 20 VP226 2003 #%[E Thailand s environment
ST254 25 VP130A/ VP130B 2003 Z%[# Thailand B environment
ST137 28 31/49/55 2007 E U.S. B environment
ST198 31 V477 2009 H1[E China 4% environment
ST172 28 YH27 2008 #1 [# (£ FF) China (Yuhuan) ¥ B environment
ST297 27 F45 2007 H1E China ¥ environment
ST415 ST295 31 F32 2007 th China ¥EE environment
ST185 32 V70 2007 F1[E China 4% environment
ST21 41 W90A 1982 ZHE US. B environment
ST59 39 K1203/1198 2004 F*E US. i environment
S038 1390 1982 *£HE US. 1 environment
ST39 39 VP43-1A 1992 FE US. ¥EE environment
ST37 41 10290 1997 FE US. i /K clinical
ST36 40 multiple F£E US. IIfi PR clinical
ST38 41 JJ21-1C 1990 ZEHE UsS. 1% environment
ST414 ST400 35 23-i-v 2011 W 22 Sri Lanka 4% environment
ST363 25 20040474 2004 F1[E China B environment
ST170 29 YH21 2008 rH[E (% #F) China (Yuhuan) 4% environment
ST258 34 VP146 2003 Z#%[® Thailand 4% environment
x4 BB MINE NLAUEITENLAR 2 SRR 2 U M
Tab.4  Antimicrobial susceptibility of V. parahaemolyticus isolates from red-body disease in L. vannamei

T P AR /mm (24 P i)

inhibition-zone diameter (antimicrobial

55 BT &2 g sescontibility)
category drug concentration S1-m S2-s1 S3-m2 S6-b
(ST413) (ST414) (ST414) (ST415)
AHMEFFZE Aminoglyco- K K#ZE Gentamicin 10 16 (S) 16 (S) 16 (S) 16 (S)
e kK5 Amikacin 30 15 () 16 (I) 15 (D) 16 (1)
2% Neomycin 30 18 () 18 (I) 18 (I) 17 ()
B-NEERLSS B-Lactam H % E G Benzylpenicillin G 10 0(R) 0(R) 0 (R) 0 (R)
L AIUREN Cefoperazone 75 22 (S) 23 (S) 22 (S) 22 (S)
Z M Aztreonam 30 19 () 20 (I) 19 () 19 (I)
A FH % JE Chloramphenicol FAJE# Florfenicol 30 24 (S) 25(S) 24 (S) 25(S)
PUFRZ IS Tetracyclines PUFRZE Tetracycline 30 22(S) 23 (S) 22 (S) 22 (S)
Z PG E Doxycyline 30 20 (S) 21 (S) 20 (S) 22 (S)
MRATEEIEZE Lincosamides MA[HEEZE Lincomycin 2 11 (R) 11 (R) 11 (R) 10 (R)
ZJkJ Polypeptide JilEE#E Vancomycin 30 9 (R) 9 (R) 9 (R) 11 (R)
M2 Quinolones I A Norfloxacin 10 22 (S) 24 (S) 22 (S) 24 (S)
Bi#EVr A Enrofloxacin 10 22 (D) 23 () 22 () 24 (1)
T2 Sulfonamides S I7HEW] Paediatric 25° 23 (S) 23 (S) 23 (S) 21 (S)

compound
Sulfamethoxazole

T SHURG L ROHZG. a0 23.75 SMZ+1.25 TMP, T,
Notes: S. sensitive; L.intermediate sensitive; R. resistent. The same as below.
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T 7 ANERELF (dnaE . gyrB. recA. dtdS.
pntA. pyrC. tnaA) ot &3, AR 51 FLaH
WEXTERLLART Y 10 BRATEIFRH, 1 BR(S1-m) &4 2
AT FER D (recA-166 5 tnaA-121), TEBHTF
GIHL ST413;5 7 ¥R(S2-s1 S5) & 1 AN %o 3L R Al
(gyrB-219), JERUHTFHIEL ST414; 55 2 MREAT
AR A BRI R, (B AR5 R A 5 T8 UK T 41
A ST415, X 3 i ST B H ki, S 4 MLST
B4 )% (http://pubmlst.org/ vparahaemolyticus/)
Wk BT 7 AR R FRET A I R G A 2R
W], ST413 5 ST415 i 43k 1 A, STA14 W T 1
B, ST413 5 ST414 4355 A48 K 7= & 43 25 4k
ST167 Z:1l1kk . ST172 EXFELL K ST170 EFHEH
BREMEGRER, 0 ST415 N5 EEGIEE B
R R I PR 7 B R (ST36 . ST37)HEAL K R AR
(F 3), FRARARU G| P T X MR 2T A5 Y )37 1L
NG BRIk H B — ok, I — K
T EREE

R IR P A AAEAE R = B 5§ 2, H
PPRIAI IR R BEBR BB 11 22 5 . H 1996 4ELUK,
KIMATHE(PG)F R 5 S T 4= i 4 R 2 80 I IR
BN, LRSS R, PG RAR & A
BUPEHE S (group specific, GS)FEH A EL, Bl PG 43
THRic, W toxRS M. 16 kb i AFHE
orf8!31%: | FESCRTAYIRGE H, LA toxRS NHEFRAY
PCR #F&} GS-PCR, Wik 16 kb ffi AJ¥4lH
VPA1168 NER KN A PCR #iF N PGS-PCR
(pandemic GS-PCR)"™*'_ toxRS f71£ T i 45 PG #
PRAHINAFAE T8 43 9F PG Wbk, orf8 (UAE7E T PG
PRS2 PG BB R IZ 5 H, 1 VPAL1168
AIEJLT A PG W pk A B ANRE AR PG T
PR U S / k, AR WF STk toxRS 5
VPA1168 bR, DAMEEE PG HIE 01w B
GS-PCR 5 PGS-PCR &5 ow, 3 3 Fpr ST
RIS MR 73 2R A PG 4 Fhnid, 7l g
J& T PG BYAN[A] 22 S5k o

VI 2R G — BE A Ry A T I I 5 R i
T EE R HE T, A UhCA i 5 I %)
tdh (i #4 B B 1L %) . trh(TDH-AH G 7% 1 )1

W8, PGRItKH A tih Stdh, TiA&Atrhl 417
AT 5T B PCRES SR, 108K 50 B bR AL 5 A thh,
¥y detdh Strh, {Hix 26tih* tdhtrh & BRA X LN
VR XTI e B = M B0 T, $EoR tdh R /s trhi) £7
FE5 AN LLHE AR B0 7 . IS5 S Z R
FIIF T 45 T AR5, NishibuchiZg '™ ParkZ:11 5 Xy
2 OV ok o TR Bt 2 tdh /A trh S, 20 TR AR SR AR
475 GarciaZs PV E 20094558 ] 1 8% 1 3K 1
I & AE S R tdn trh B RR S T . AL AT L, R
I 5N B 3 A7 7E oA ) B SR T 2R
R I A TR A 2O 1, AnT3SS145 T3SS243 Hl 4 &
20 AT X ML AR 14 200 2 A g i 2 ke 0 22
SRR EE ) SRS T, O R G B RS O
SRR A [7] 25 7 5 DR A o 5 B0 ) i 6 R BE E
B LA

KA S — Bk A AN P, e FH )
TRIT SR A R SO G BT R 2 AR5
22 T 3 1O R V5 I 51K B Xt 8 28 14 24 ) 114 0 Jak
PEo SRR, BRI | B-N IR
AAREL ., UKL I SRR TR )
R, TEREEYTh, BRI S 2T ERE
TR AR E 2 (RO 814355 2045, AT HE
T 2 T, M RE(20034F) | 1172 (2006
ANV IR (20094E)PLS BLURHTIT. (20 114E) 5 [ L
oY Xt R 2T A4S ) ) I A T T ok e B M — g 22
ST 23, ANV R oy B R 2518 Bl ol R, R
X PR R MU, W B- MRS . METRTSE S5 25)
B HA M 2GPE, Wil VAR WA AR B-
DA R fHe 245 P g S LR P 2 T LA B s s Il 24 v
WU R RUEE(RS) . LA L, B ARAHIESE
il R 117 N = 7 2 ) = N S - (N B e 2T
PES BRI R R Y], XLk [ [a]— 45 1 18
R 2 B R [R) P T 2453

25 LT, G120 1 1A Wi 7T b X FLAN 3 X i
ST A 2 R I I I S B 43 2 AR R R B B —
RE, R —E KT 2, TR
HIRL; R EE R 8 T RmATHE, I HA A R Y
B SRR B S 2457 . tdh S trh i i 3 R
2B X LA R IR B B0 o
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R MR NYSESHERL (AR R & R MO E 5 SRR 2 BUR M LR
Tab.5 Comparison of antimicrobial susceptibility of V. parahaemolyticus isolates from
4 red-body disease outbreaks of L. vannamei
5 . &2 ng iU antimicrobial susceptibility
- 23] 24] §
category drug concentration BXOl—‘Ofl 0107‘ . JGB()807‘08:A1 Sl—‘m‘
(2003-15FF)  (2006-iLT)  (2009-7T#)  (2011-#iT)
SR JKKFHZER Gentamicin 10 S S S S
Aminoglycoside fif k4 & Amikacin 30 ND 1 S 1
BB Neomycin 30 ND ND S I
B-PN kRS FHH % G Benzylpenicillin G 10 R R R R
ﬁ-Lactam %f@ﬂ)ﬁ@ﬁ] Cefoperaz()ne 75 R S S S
ZMhFE Aztreonam 30 R S S 1
%ﬁ%ﬁ. 3AJE# Florfenicol 30 ND ND ND S
Chloramphenicol
PUFRE PUFFRZE Tetracycline 30 R ND S S
Tetracyclines ZTAHE Doxycyline 30 ND ND S S
e
ﬁﬂ@fﬁﬂt’ﬁ MATEZE Lincomycin 2 ND ND R
Lincosamides
I X 30 R R R
g%ﬁ_ T2 Vancomycin S
Polypeptide
MR 2 ML A Norfloxacin 10 R S S S
Quinolones B b B Enrofloxacin 10 ND ND ND I
T fHe 2k B 5 ¥l Paediatric 25° ND S S S
Sulfonamides compound sulfamethoxazole

&k [91 Yu Y, Hu W, Wu B, et al. Vibrio parahaemolyticus

[1] s, A%, FEE. /% ARIFRE LG 1s<ﬁatzs. from sio}l;lth.eas;erfl Ch;nﬁ;se (l:oast vsllere3genﬁ?t1—
BEGEBAR (7). KA, 2004, 24(1): 58-60. cta y zlgg;seri c;rbcu atl(;nc})l clona’ chlr;;? ex s;rgilis

(2] R, HBAAE. § % 11 X IR (o B T A B o Lo Jaodbome Pahogens and Discase, 2011
). $hE K™, 2008 (10) : 61-62. SRR . ,

. , NI ; 10 A BEMAEYY: ML S EL M,

Bl KA, MEZ, HRf, 5. apxpap U0 HURP REBURGS MG il

. . e L 2001: 204-212.
(Litopenaeus vannamei) Ji &l ¥ i 9K 1 (Vibrio para- ) o i
haemolyticus) i % 710 J% 40 T-HFAE [1]. 1V 45 5198 [11] Su Y C, Liu C. Vibrio parahaemolyticus: A concern of
ot ! ’ N seafood safety [J]. Food Microbiology, 2007, 24(6):
2009, 40(5): 654-662. 549558
LR, 2SSO, JRALH, . FLAN R R 4L RN ' o
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Molecular characteristics and antimicrobial sensitivity of bacterial
pathogen from the outbreak of Litopenaeus vannamei red-body disease

CHEN Jian-shun, ZHU Ning-yu, KONG Lei, DING Xue-yan', ZHENG Tian-lun, DU Jian-ming

(Zhejiang Fisheries Technical Extension Center, Zhejiang Aquatic Disease Prevention and
Quarantine Center, Hangzhou 310012, China)

Abstract: Red-body disease is one of the most severe diseases of Litopenaeus vannamei. An outbreak of
L.vannamei red-body disease happened in a large-scale breeding farm in Zhejiang Province, 2011, with the
mortality rate of >90%. A total of ten bacterial isolates were collected from the hepatopancreas of diseased
shrimps, which were responsible for this outbreak. These isolates were identified as Vibrio parahaemolyticus by
Vitek and 16S rRNA sequence analysis. Multilocus sequence typing (MLST) based on the concatenated genes
dnaE-gyrB-recA-dtdS-pntA-pyrC-tnaA demonstrated that these isolates belonged to three novel sequence types
(ST), with one isolate to ST413, seven to ST414 and two to ST415. ST413 contained two novel allelic profiles,
recA-166 and tnaA-121, and ST414 harbored one novel allelic profile, gyrB-219. These novel allelic profiles
and STs had been confirmed and deposited by the MLST website (http://pubmlst.org/vparahaemolyticus/).
MLST results indicated these V. parahaemolyticus isolates did not originate from the same clone and exhibited
remarkable genetic diversity. On the other hand, all of these isolates contained molecular markers for pandemic
group, including a unique sequence within the toxRS operon, encoding transmembrane proteins involved in the
regulation of virulence-associated genes, and VPA1168 within an 16-kb insertion, which encodes a hypothetical
protein with approximately 80% similarity to the Mn”" and Fe*" transporter in V.vulnificus. Also these isolates
had the same virulence-associated gene composition (tlh*tdhtrh T35S17T3SS2") and antimicrobial sensitivity
profiling. Absence of tdh and trh, which had traditionally been thought to be critical for the virulence of V. pa-
rahaemolyticus, did not lead to the reduction of bacterial pathogenicity in L.vannamei. Overall, these V. para-
haemolyticus isolates might represent distinct variants within PG.

Key words: Litopenaeus vannamei; Vibrio parahaemolyticus; molecular characteristics; antimicrobial sen-
sitivity
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