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(1. bl RE b, i 201306,
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3. A FBAK = b e AR B T B 2 A MR VEAL SR aR == (L), BT RS, B 201306;
4, LigEFEREERAIN T LREERF PO, LEE 201306)

EE: £Fat 124k 5] A2 JL 40 % Xt AT & M AT ik IR T 3t % (AHPND) & B 0 Bl A il W, 2 A
SO BN FRAR, O BRE R LA, Lk R EmIlE T R A dnaE.
grB. recA. dtdS. pntA. pyrCF.tnad, T 12%xAHPNDE FEH§ #0 F. K&k 77 L&
ZPubMLSTH ¥ E#H AT E R FHEHRE W 72 & o & H b3 X AHPND 2 1+ 8 7%
MmN E W £ &7 7 48 (MLST) #4E, & A eBURST V3 X MEGA 5.0% 3 1T 1% 1%
adre #RE, 20145 9 H ) A4 B WAHPNDE /KB T — AN ¥ 7 71 &
ST1710(42. 134. 99. 79. 141. 41. 51), 1R 5 E FST415 % STOT5R FE & &. HH,
ROERT R IR R L BOR AR OM STAL T A H 2N L A5 BK. ZR AKX AR —F 4
M F0 37 Z A ST17105 B AKSTIT53% 4 Xk RAB U . AHF % B K& + E AHPND 4 & #&
WFFI A, £& TPubMLSTHE &, Jf o AL thd ATt 2 7 b
KRR LA ir; AMAFRER R, BB LINE,; £ &7 7 4 8 (MLST)
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200945 rr [ /9 6 R S5 A8 1 U R S M T
JigE B* PR FE 9% (acute hepatopancreatic necrosis dis-
ease, AHPND), iX & — g7 Y 4 0 5 14 50
FET R FiK100%, faF FoamEY, 25,
F(20104F), EHRPEIE(20114F), Z=[H(20124F),
S5 VU BF (20 134F ) RN AR T2 (20 1 54F ) 45 M AH 4k %
RO RN IR AR O, B AA K, B
EIRABIRE A, INA HB 53 U R R 0 R AR
Wl ZE4n, BB hE . Bk F20134F, AHPND
25 Y 0 6 IR SR B Ml 3 BT I R B S
B FHAE LT L 1042358, T ELIZgw K
S AN A i — 2 K EHRS . Tran%E Pt
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B, MLSTIl % A 6~10145 F LN, A [ 1 Bk
T R PP 22 5, B X 22
18 B g8 BARRE N, AT LK 038 B v bk 18] 8t 1%
X R ML AR, FHMLS T A [A] i
] A [ b DX ) TR P 22 DD 1 5 2% G R ilEAT
VEAL L A8 20 A T Rk 0 Ak 56 2R DA A 0 W s
EEETEBORE RS, LR AME
G5 BN R o ARSI & 1 5 4 B MLST
P 52 5 o7 FH 99 D PR 1) A T SR

AHPNDHJ 2 K LA, © A VP oupno/T
FIRIAAT 8Ff,  H AT 1 A FR B VP s o 1 185 B0 1
TOREFR o Y X R SR 5 AHPND I 25 15 A
i, (A PubMLSTHLH i e b i [ VP o ypnp 73 25
BREOMLSTEG . Kk, AWF7Tis F 2005751
G3 B T7 B L AR 3 B Y 128K VP A ppnpiE AT
W58, JF 5 PubMLSTE I & b H i b X
AHPNDZF 8 0k 1 43 BUE B R0 L, 43 Fr st
btk e 2, h A R b T 7 A5 ] AHPND Y
TR AT S BEFRS AR

1 MRS T7E

1.1 SEISEHE

AR S 56 AR AT 1 126 AHPNDECH 1 /¥ i 3K
W A E AR S AR LA X AR (Litopen-
aeus vannamei)F 5y . BAR B L. HWIEGB
4789.7-2013 £ ity TR 2 A6 6 ) 2 5K
PRI ) J7 5 43 B 57 5E 5 v i I i T o
PREOR M i I8 Lee S O SL B0 Ty VL AT S5 o Wi
T 4 B9 AHPN DS Bk 7 0] 1 17 A% 52 36 BF 5T o

1.2 BEFESEERF

[ 1R K S A% (TSB), B ACHR R 15 —F7
15 W 3 — H R — TR B BB 1% 3R 5 (TCBS)W A b 5t
Bl B B AR AT BRSEAE 2 7] 5 o 22 TR e (0 ) &
W N TR AR LA R F] ;. TIANamp
Bacteria DNA Kit(&.0 AR ] &, Agarose
LE, GeneGreen Nucleic Acid Dye, Marker
D2000M H KARAALBHE (AL 5)A R A A 5 2xTaq
PCR Master MixIlg B i JEAE Y FHE A BR A
Ao JRAKE . PHELG . PR IR A AR T
Y TRE(CEIEIBR A FRA A .

1.3 ‘AEEFSZERIER
B A R 2R T TCBSE 32 58 |, 37 °C

Hi3%16~24 h, PRHCHTE 7 455 2 TSB+(3% NaCl)
WARKE IR, 37 °CRE SR . HU1~5 mLIA R,
F TIANamp Bacteria DNA Kit(#5 0 A% )i 7] &,
2 U0 I A5 4R BRUAN B ) SE N AIDNA Bt i B i
FEL KRG I BT $E DNARY 52 28 M, {di FH Synergy % 1)
AE b5 ORI LMk B, I T 20 °CORAF
14 E=ZK$E

H— % JC T 25 B OK T T4 A B, R
I ILTCBSHE 77 4 /b 8 R Yo (0 18 T 28 1K b,
PIE)URAR Ja 6 KM L e o T INEs R Y
1G4 1 min, TE 7K wE S 0 2 O I
1 min, K¥EFEHIS%LEEM O ETE O, &
LY Y10 sfaKPE. FET, IMBEULSE
1.5 HLAREBFRE

K H Bouin [# 5 YXF FL A I X6 B A 1 R 15 1 7
W5 o [ 2 5 SRS BBk, —H R
B, A 3 0T LEICA RM2245%1 4] AL
ATV R, JE R H5.0~7.0 pm, VI 2 HES ()5
T R S B R, R FH Zeiss Axio Scope A17!
WA R, A HEE 3~

1.6 MLSTEREESIHINRFES SR

PEPERIE MK dnaE . gyrB. recA. dtdS.
pntd. pyrCKinad T8 58 5 RAE Iy MLS T3 Hr Jk
- PCRY"1# 5|97} PubMLSTR 3 (https://pubmlst.
org/vparahaemolyticus/info/protocol.shtm)fll ¥ IfiL 5
WEEETIW(FE D), B EEATAY TRARA
Ciks g0
17 ERFZFEMTBERREH

PCRZ % 14 % (50 pL): 2xTaq PCR Master
Mix (0.1 U/uL Taq DNA polymerase, 0.4 mmol/L
each dNTPs, 2xTaq Buffer, £ {618 (4 2F0 45/~
Yel, PCRIGIRFAE AFEM)25 L, B F
E51 Y42 uL, DNARHR2 pL, ddH,0 19 pL,
PCRIZ N 5. 94 °CHIAE £ S min, 96 °CAE 1
1 min, 58 °CiE &1 min, 72 °CIZE{H1 min, 30YK7E
572 °CHEMI10 min, HXS pL PCRY™ 34 ;=4 F
2% R AEEE IS FL VK, BLK SRR 120V, 30 min,
Gel Doc™XRAVEE e UG F G0 i WS4 3 801 o

1.8 EREREML =AM R BRI

P PCRY B =W 6 1E il A T AW TR A BR
oAl TR S Y I . e 2t R 4
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412 KoE ¥R 4%
Fz1 ATMLSTHHBITX SIS H
Tab.1 Parameters of seven primers used for MLST analysis
E-37| Elk7] SIMFF(5'~3") #H4K E/bp 1B KIRE/,C
genes primers sequence of primers amplification length annealing temperature
dnakE dnaE-F CGRATMACCGCTTTCGCCG 596 58
dnaE-R GAKATGTGTGAGCTGTTTGC
grB gyrB-F GAAGGBGGTATTCAAGC 629 58
gyrB-R GAGTCACCCTCCACWATGTA
recA recA-F GAAACCATTTCAACGGGTTC 773 58
recA-R CCATTGTAGCTGTACCAAGCACCC
dudsS dtdS-F TGGCCATAACGACATTCTGA 497 58
dtdS-R GAGCACCAACGTGTTTAGC
pntd pntA-F ACGGCTACGCAAAAGAAATG 470 58
pntA-R TTGAGGCTGAGCCGATACTT
pyrC pyrC-F AGCAACCGGTAAAATTGTCG 553 58
pyrC-R CAGTGTAAGAACCGGCACAA
tnaA tnad-F TGTACGAAATTGCCACCAAA 463 58
tnaA-R AATATTTTCGCCGCATCAAC

BioEdit# 2 {4 19 It JC 25 1) 55 15 )5 91 5 H DNA-
MANHF AT DR, D45 R AL 2 PubMLST
I Y5 1t 5K A £5 40 22 (https://pubmlst.org/vparahaemo-
Lyticus/) U X, 1 I AR 75 2% 48 28 Ak PR AL i 1 S5 2
FREEE, ¥ LidnaE. gyrB. recA. dtdS.
pntA. pyrC. tnaAR TG S5 07 RS 4 22
EMLSTR Y , B VA I AR 7Y 7 51 B (se-
quence type, ST).

1.9 FFHIBUERE ST A

7 PubMLST &I it 5K 12 £ 4 28 55 o 56 DA A
Z I (https://pubmlst.org/bigsdb?db=pubmlst vpara-
haemolyicus_seqdef&page=profiles) £ R G 1155
JP A RIST17104HE 7 51 2L . 38 3 DNAMAN#K
LEXF B 4 8 R IE IR A8 %, JFLldnaE . gyrB.
recA. dtdS. pntA. pyrC. tnaARNF R,
LS A3 A AN () e 371 78 22 i) 8 AR
1.10 MLST

7EPubMLSTHL 5 % Hh K 2% 2 K AHPNDEUi
PR 0 2% 45 7 JE R AU Koy B0 38, o R A A
% eBURST V3# ¥ (http:/eburst.mlst.net/)ifF 17
A3 BT LIS 52 AN [] 1) 50 B A (clonal complex, CC).
2H (doublets, D)Fl HL{& (singletons, S). FH " 4% Y
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SrdlE CRNRE A, BI7AS SR b 2 /04
6 EARRIAY, BNy [ AL, i
hE A L B R s E, B — SRR R
J& TAEAT—A R IR A AR e 51 2 Dy B

111 REAXB8HH

Ll % 4 A~ STHY BT % Lz 119 74 46 37 5 A1 1) 322 ‘i
5, KHMega 5.05K 14 #4 # ff 5 AHPNDEUR
BRI 51 L 4 fre /N E AL (MBS, DLy A AN [6] )7 1
Y TR PR B 0 2R 2 6 & o fi I Kimura XU 2 A5 Y
fli Tt AL RS, IF SR 1000 & &2 1Y A i 59
(Bootstrap).

2 4

21 VP EESEERER Y BE

ZRUESE, 12BRTH BE (9 VP s pnpds BEA: 1 4
fE—3%, ZETCBS LERIE | P& | KOG
(LR TR 75 (18] 1-a), 25 FR Y 0 25 5 R B PE (& 1-b),
Bl SO B I G Y X W 7 AR B A B AR .
R U 2 L 1) B AR O, AR MR AR N, BRI AR
A FEBE 0 IR BLG (E] 1-c) 0 BURRR I 748 5 3t
KAl =34, IfF H AR 4F i 2 e Pk fn & 1
HIER AN E 2T 7R o K56 45 5 38 7= 1) 1) %
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Fig. 1 Morphological and pathological features of VP ypnp-F2

(R ERE:

(a) colonial morphology of VP ypnp-F2; (b) Gram staining of VP ,ypnp-F2; (¢) histological sections of hepatopancreas from the shrimps challenged with

VP appnp-F2

r

Al

Lu#g)
T,

filis

& 2

INEREFEPCRY LR
Fig.2 The PCR products of seven housekeeping genes

M. 2000 bp Marker; C. control; 1. dnaE; 2. gyrB; 3. recA; 4. dtdS; 5.

pntd; 6. pyrC; 1. thad

PR MR B 2 3 T 50 ng/ul, HY ¥ =¥ & —G

Zey Al TMLSTAr BUAF 5% .

22 FHIBIEFES

20144 HP [ T 2R 43 B B 120K VP s ypnp /& T[]
—/NST(42. 134, 99. 79. 141, 41. 51), &%&
R HE R 34 o B A A 3 R (E HE A o 3 TR 4
B I B AT B R B R A B B 3 TR A
T AR Z A7 2T 50 4y BVECUE S, B g R IF
BN P F AN ST1710,

Bk F20174£7H , PubMLSTRI ¥ ifil 5K 14 %1
P8 12 vy 5 R L 22 T BT 2 ST1738, AU ST265%K:
KAH, WA RIELITZTNFEIRPBERYE
ST1710ME P FI AL . 244811, S5ST17104 24
B2~ LA A ) 55 07 5 TR 67 o ) 91 0 A 5
(£2), AAEE UG H A LA WA
1124, HAR Y TOH R S50 3L A

Ry itk — 2oy M HFR SRR, AN 5T A4
ST1710 24 ¥ 5 B AE = t #1740 1 o 7

=2 SHFFIEISTI7104838 FF 51 B g0 R 4E 53 47
Tab.2 Analysis of characteristics of ST1710 similar sequence type

AR Bk EP3 PR MLST
ST isolate year country source dnaE grB recA ddS pnt4 pyrC tnaA
415 S6-b 2011 i JLARIE XTI 42 134 99 79 26 41 51
China L. vannamei
975 E74 2013 ZH JLARIEE IR 42 134 99 164 26 41 26
Thailand L. vannamei
1394 yuke4 2012 i 7% 42 84 31 17 104 129 51
China environment
1427 LouY18 2014 i E 78271 31 82 236 35 141 26 51
China environment
1476 VPD58 2012 [ 78 104 349 25 282 141 141 51
China environment
1710 F2 2014 hE RSO 42 134 99 79 141 41 51
China L. vannamei

W PP AIBISTI 71055 A 5 K R hAH,  Fo Ay b5 FORHAT P 41 B vhope 7] Fy 4oz 58 [R B R G BT
Notes: bold font represents the seven loci of ST1710; Gray shading represents the same allele as ST1710
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PubML ST ¥ 1l 9K B8 £ 48 4 77 51 B v, ST1710
5 ST4158 AR, A 14350 FE K pntA AN TR -
FHINRA S, HRESTITSH 3N M IEH A
[l : dtdSHEVINRA S, pntdG 1D RAE S,
tnaAf3 3NG4 1 (R3)e HAAMUAH 2 K LA T MR
&R L, ST4155STO75W e AT, AR
P2 S R S 5 (dtdSH tnad) o 35 ¥ 51 1Y
ST1710, 5ST415K STO75HIMIIEY 5 T99%,
G AT & AT TR R — L SE R bk

#3 MLSTHEUNEEBZERREMLER
Tab.3 Genetic diversity at the seven loci examined in

the study

AU R (LRI AL /%)

751 84 Ehe 3| variable nucleotide site

ST locus ST415 ST975

ST1710  dnak 0/557(0) 0/557(0)
B 0/592(0) 0/592(0)
recd 0/729(0) 0/729(0)
drdsS 0/458(0) 11/458(2.4)
pntd 1/430(0.2) 1/430(0.2)
pyrC 0/493(0) 0/493(0)
tnad 0/423(0) 3/423(0.7)
ARALE 99.9 99.6

similarity

2.3 MLSTHBIZ

H BT VP gpnn 2 B EMLS TS B4kt 2 & 2%
120k, 11k g E 5 & bk abk @ T ST970,
28R A ST975, H R4 AST971. ST982,
ST983. STI14H1ST413, 1HkBFG A/ EHE T
ST539MI, W E VP sypnp 2 B AR JE T — 1 Hr
STHY, 5 35 VY HF M %% [E BUs bk STRY 4 A AH [ o
W E B ST1710LL & 48 [ (19 ST970. STI71,
ST975. ST982. ST983¥y Jy ikt 1 % B 37 ¢ 4
B, AUA/ST114, ST413. ST539/ZPubMLST4HE
JE T LA R RIS it R 227 5505 80 43 RV ECH S

VP pupnp M A9 5 51 B 28 e BURST V37E
LR T I TE L B R SRR, AU 24
SEREL RIS A, Hoh s B4 40 E D1(STI70.
ST983)MID2(ST413 . ST71)(IK3). #EH IHM T
eBURSTHR Z5 4 #1 5 ME & /Nt Ak 44 73 A7 45 5 —
2, {HMERS fE 84 Hb 53 HreBURST 1 LR 5 HAth
JPA B Z [ R 2 06 R 1Y ARG VP g ppap TG
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g A
1 TTH e
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M
* | |4 o

3 MFRBEIAEEF M REMINE
eBURST# #7465 R
B R onST. [B R /N 5 ST i ik e A 5%
Fig. 3 Cluster analysis of AHPND-causing
V. parahaemolyticus by eBURST v3.0

STs are shown by figures. The sizes of the circles are relative to the num-

ber of strains in the ST

v ERIE H Z ik, Shit— 2 i &y 5
ZIEXR, THITRELEE 5.

# AHPNDEUR R 5991 17 51 8 (1) 74~ 8 R 3k
IR 3% 2 7 9 A= UME S /N AR (K1 4) o VP Appap
79 B 25 S PSS RE(UFIID), B T eBURST
ST D25 B kB R E TR — SR
ST17100 BLfA , RAL & A s BERE D, (0580w
PRIF ) B STOT538 45 ¢ R dweils , Jm T [a] — it 4k
X, 35PN RV 53 B v R B AR AL A 43 B 4
R—F,

FFHETI
-l\..| _;.Fll.
Il LT

r |— ‘-‘I"'-.Tll!r:l.III
n '-T'“ o “
T =M

TR

4 AEISTRIZ BRIHL KR
Fig. 4 The evolutionary relationship among
the different STs

R L AHPNDEU R -5 A1 B0 ik 2 18] 19 35
B2, RHBUIE I T 17374 9 R R AT 24y
Mro WFEE & B, Har4BRUCAE B A9 R i 90 e
J¥ 51 74 i 55 AHPND EUiR bk % U1 AH OC 5 51 LA
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415

5/~: ST233. ST415. ST713, ST837MISTI71,
B0 A IR (B15), X 2L 41 7 B bk B RS L
AT AHPNDEUH 4, {H5 AHPNDEU #k )& T[] —
eREREEA] . ST4155 " E &K BAYST171055 1% &
ARG, BHEURHRT S AIST4138 IR &k BLAR &
FEH WL, 7R B L0 (8 X I Ay
STO71 /R B MRAT R &/ AHPNDY IR ip /3 B, HAR
BA SR, BRSTS837J0 14 bk 4 B 15 H 4,
ST233FISTT713¥ 4385 H MRS . £ L alJ,
AHPNDJ7 51| I 2 JCAH 5 E AHPNDJT 371 8 3 85 K
¥k B TS, I H5REAREHE UM,

it

JUEEXTUR Y BT fif 55, E SRl m, S5
9 X BR (Penaeus monodon), " [E B X} HF (Fenner-
openaeus chinensis)Jf 5 2 4 4t F = K75 AF
e, SRIMT20094F 55 & 1 2 R It DR 6 9 % SIE 9
() X6 IR F3 GF M 3 BT A, o L X
HR 55 TR 5 X R 32 400 e g 4 2% [ el K
Won, TR E P R 2 K AHPND,  BUfl
20134F [ IR 28 2 B k2 30%", ] 3 v 6] i) % B
XFUR =i O I 13%, SRR IB R, W

3

55K, AHPNDHAHHERTE, #iH pird/Bi
77 DR R R I IR 7 A T M R R AR T
JF B AR, AT S 3 b R A, AF R AR Th A
L

H #i & Bl A9 AHPND U % 43 i T 2 4~ [
K, WA RELL L T . 20T 5 4 B
AR R AR 4 A Wy 2 o M 07 ik, Re g
WP 285 B4k, A R T B (]S 7] 1 X453
L, BREE T AT R A g, Wl T A
F i 2E TR, 200 507 5 43 BUBUHE JE (he-
tps://pubmlst.org/) A [ B 23 A 1 5 B AE Y1 4 1
o3 RUE B0 B B P . AR R Iy
VP anpnp 1T 51 I ST17108 8% 3% K88 FE A A I i
Ko HHETVPAupnpMISTsH H AHOR, 251N
ST114. ST413. ST539. ST970. ST971.
ST975. ST982. ST983MIST1710, [ & LAY
ST17101¢ 5 PubMLST# 4% & Hh ST4 15 [ 5 4 fix
B, HORJEST975. AHPNDEU Bk AH 56 1Y 94~
STsid K IE B se BERE , A 24 5 B4 iS4 B
&, H A ST17105 BUw R STI754 B¢ R %% V) ) st
X F o XFSTOTSHEATIFFVRHAE S Hr vl A1 B )
A5 STALSIRl IR e i, UGB b ST1710,
FH O T A T AT B R — PRk AR TR

e
& BN A
ﬂ?-.'—

5 PubMLSTHIEE+S17371 8

& M3 e S B R K S AR

ROBTFARARE D SR PR, SO TARIGR D BT IR L ORT R0 B F S ARG R P E KBl ok

T T GBS Bk RS S . Z0HE 2 AHPNDEUR bk 7 51 1

Fig. 5 Cluster analysis of 1737 V. parahaemolyticus sequence types archived in PubMLST database

Black numbers indicate STs typed in environmental isolates; green numbers represent clinical STs; red numbers are STs that found in both clinical and

environmental collections; blue numbers has no isolates information. In the red box is the AHPND STs
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416 KorE ¥R

0 E

FRAE AT FIMLSTERZ 43T il A1, VP oupnp
AT ON P HI R, s AR s, BT
AN TR 5 B 1 S50 bk 2 454 1 01 B K pira/B, TN
I AHPNDEE ) 55 PR AT fil i 2o 5 PR KPR AR A,
9Fft AHPNDJT 51 4 L) J 5 HAH 3K i) I AHPNDJF
HIR Sy B AR ok A TR SR A . AN A
KB &M, k., Y. My piE . Fi
YA AE, HIRr . IR S AT BT (i pHTH)
W2 AR, 388 S B0 AR Al A 1 T 22 40 B AN G
M R 5 3 Ah, PR A TR 0 R A AT DL A
I 0 HL Al 200 T T P 3 PR AL R Y i et
D 7K 7= 35 5 1) P45 1T BB 2 X AN [] TR A 18] 1) AHPND
B B KO e B 7 A — 2 52

PTAESR, R FREE L H AHPND 9 9 61 3 4
2B OCR 2 1) O . T EAE S AHPNDY IR &
Mo, XFF VP appnpMBAEIFFR I  EE . ABFF
B R 3 3R 45 T v [ AHPNDEUS 7 Bl 75 1 5T
WAy BRI B T 50 B, £ 5 T PubMLSTH
VB, B0 B KRR 4 35 4% U A B 9T 28
HLRl .
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New sequence type isolates of AHPND-causing Vibrio parahaemolyticus from
Litopenaeus vannamei by multilocus sequence typing

SUN Mingyu', FENGBo', ZHANG Zhaohuan', XU Majunkun', LIU Weiqi
LIU Haiquan "***,  PAN Yingjie "**, ZHAO Yong "*"
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China;

2. Shanghai Engineering Research Center of Aquatic-Product Processing & Preservation,
Shanghai Ocean University, Shanghai 201306, China;
3. Laboratory of Quality & Safety Risk Assessment for Aquatic Products on Storage and Preservation (Shanghai),
Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306, China;
4. Engineering Research Center of Food Thermal-processing Technology,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Twelve strains of pathogenic Vibrio parahaemolyticus isolated from Litopenaeus vannamei with acute
hepatopancreatic necrosis disease (AHPND) were chosen, and their genetic characteristics were analyzed by the
multilocus sequence typing method. Seven house-keeping genes (dnakE, gyrB, recA, dtdsS, pntA, pyrC and tnaA) of
V. parahaemolyticus were selected as target genes for PCR amplification and nucleic acid sequencing. The se-
quences of AHPND-causing V. parahaemolyticus in this study were uploaded to the PubMLST database for multi-
alignment to determine the sequence type of each strain. MLST data of AHPND-causing V. parahaemolyticus
from other areas were collected and the genetic evolution was analyzed by MEGA 5.0 and eBURST V3 software.
AHPND-causing V. parahaemolyticus isolated from Guangdong province in 2014 belonged to the new sequence
type ST1710(42, 134, 99, 79, 141, 41, 51). Compared with other sequence types in PubMLST database, it has the
high homology with ST415 and ST975. The 9 STs of AHPND-causing V. parahaemolyticus were separated by
eBURST into two doublets and five singletons. Phylogenetic tree analysis showed that the new sequence type
ST1710 was similar to the singletons ST975. Our study is the first report of molecular epidemiology of AHPND-
causing V. parahaemolyticus strains in China using multilocus sequence typing, and enriches the PubMLST data-
base and provides an insight into their evolutionary mechanisms.

Key words: Litopenaeus vannamei; AHPND(acute hepatopancreatic necrosis disease); Vibrio parahaemolyticus;
MLST(multilocus sequence typing)
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