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2 )R 39 %

PR 80% LA b (RO AR L B B Ry, 2016). {H
[ FL At 25 55 7K AR SR B Bh ) — A, 45 80 0 & 1 BUIR
O™ 5 g W B AL 56 LR X R AE P A 0 MR 2 B LY 1)
A 542 & i (Flegel, 2012; Thitamadee et al, 2016),
2010 4F LA, FUHSET-25 A 0E (Barly mortality
syndrome, EMS)/Z MRS R (Acute hepatopancreatic
necrosis disease, AHPND)7E 4 BRHF S 3= B F5 4 b X 5t
&, SHilkRg . PE. ok, RBE. BVGEAEER
TEAE E X UF A o BOK$ 2K (Tran et al, 2013; Joshi

et al, 2014; Nunan €t al, 2014; Dabu et al, 2017; de la
Pefia et al, 2015; Kongrueng et al, 2015; Soto-

Rodriguez et al, 2015). %35 F A @ 30 d 22
) B REF RN T R IET R FR 2 EMS,
2012 4 8 H, WR/K = FREE 0 M4 (NACA, 2012)
B S0 JR G 12 92 i 114 %o M P MR A A e B 38 R i
rtEAEtE, B, F IR 4UMITNREZEAL, &6 40 M A%
K, B E S bR MR FE SO v . 785 I g
A (R) B8 P LA PR AR A A e R
LU ERHIE, B A 4412998 AHPND, LU
DX I AT 5 | X R A BE T A A , (HAE i & b
IE AR Z e B R . RS T A A
(World Organisation for Animal Health, OIE)24{{ij 45
) AHPND & X225 8 Bk it 4558 . HATh
X HF AHPND J2& H #8732 PR R b i 5 [ 1Y, X 2eg
AT B DT I Pir'” AR, EARE ARG TT
XTI AHPND F 9 i 2 60 455 @ 7 1 9K (Vibrio
parahaemolyticus) . I 4 [ (Vibrio harveyi) . K 3C
HrFCoMER (Vibrio owensii)FlEk D1 FGHRE# (Vibrio campbellii)
(Lee et al, 2015; Kondo €t al, 2015; Liu et al, 2015;
Dong et al, 2017),

2016 4 3 H INARAE HED T 3 FLAY I XS HF SR 5
TYE 38 d AYIFE (2~4 cm) BRI 238 T, AR
IR 2l TSRk H, tEE AL
PR IO 2R MR, 5 AHPND I PRASAF AL (Tran et al,
2013), LA AR DNA S84k 199 5 il , AHPND
BRI S pirAYP F pirBYP KPR 4G I 2 5, 5
PEo DAL 3Ll ARBFFEHEIT5E L AHPND 8L Xt iR
) &40 T D ) 43 8 2 o S BRI A i, DA AR
SR LA A P FRAE, R AHPND 95 Ji A9 34 19
2 K 25y B P o8 SR AL IE L ook}

1 #RSHE
1.1 SKIRER

S JLANEEXT R T 2016 4F 3 7R H LR HEDs
THEFRGEY, KL 2~4 cm, (@R PLANIEXTERIE [

INARAA YT 0 — 30 Y, PR R (3.120.2) em.

X 2R FH 38 N 7K A6 (60 cmx30 cmx40 cm)FE5H

ST N, KR (28+1)C, IEHIIHSM, 24h 7
S, BRWIE . ok 12, SEIETE SR 1.

1.2 HAEHH

JH G A 2 ol 2 il A 5 R R A o, Rl e 2
TN T 2% NaCl 59 TSA " [ A Hr (A6 52 Bl A 45 A &
WARAFNE, 28 CHERF, IS —SU0L
BT alifk, EERGS R 20160303005-1.

1.3 HE#EKI API-20NE £ 7%&

7 18 API-20NE %52 1050 & (g BL Y\ w] U 5
B RE 20160303005-1 #4744

14 EHRPMBERERE

e ML T A 3R] & (R AR R R A R 5
AN BEIA A5, X 24k B B R 20160303005-1 #£47 O
K B RS AR &S A O P13 Fiep
B, 1R 240 K Filsi(es Fhdr, 9 #Z24).

15 BEHREFEERER PCR ¥ 18 EMNFF

DLE WY L3S i, #% Premix Ex Taq
Version2.0(TaKaRa, Ki#E)UtHH A5, #E47 R kA 3L
f) PCR 4" 4%, fU3% 16S rRNA ., 2> TFEIE# 1 groEL
B 5 AHPND EUk AR pirAYP Al pirBYP 3L A |
T A P2 10T 2 P o RO T A B 1 7
L trh, FFHSI W 1, 25 ul (9 PCR WA ZR A
& Premix Ex Taq 12.5 pl, 1. IA5I#(10 pm/L)%&
0.5 ul, #ifk DNA 1 pl, ddH,O 10.5 pl, ¥ 344N
94°CHiAL M 7 min; 94°C7AEME: 40 s, 1E 4R K 30 s,
T2 CHEM—E R[], 30 MEFR; 72°CHEE 10 min,
Hrfr, 16S rRNA KR KIREEN 54°C, 72°CHEfH
90 s; groEL 3B kI K 58°C, 72°CHEfH 1 min; pirAYF
F1 pirBYP R E KR E N 60°C, 72°CHEfH 30's, PCR
PP 2% Bh B R I LUK A, P T AR
(OMEGA, FE)H4ift, M pEASY-TS wfE#kikik
A& At N E A Y AR R w78 51k .
FH A 7 [ 6 A T A W T AR (V) ey A BR S w1
K NCBI H19 BLAST T HiEA TR 51 By He X 43
Br, MEGA7 %A% T 5 T 48421 (Neighbor-Joining,
NJ ¥5) groEL M RE st b rtg g, JEikfT
1000 X 1Y) Bootstraps 5 42 A6 5K .

1.6 XPERME R SLI K HRRE S
filt FRE LA S SRBERL M 3 N2 (R X
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Tab.1 Primers used in this study
FEH 5| Y 2 FR 59751 FEPI RN S ik
Target gene Primer Name Sequence (5'~3") Amplicon size (bp) Reference
27F AGAGTTTGATCCTGGCTCAG
168 rRNA 1492R TACGGCTACCTTGTTACGACTT 1465 -
GroEL-F AGGTCAGGCTAAGCGCGTAAGC .
tal, 2012
groEL GroEL-R GTCACCGTATTCACCCGTCGCT 310 (Hossain et al, 2012)
RS PirA-F TGACTATTCTCACGATTGGACTG
pIrA PirA-R CACGACTAGCGCCATTGTTA 284 (Han et al, 2015)
. PirB-F TGATGAAGTGATGGGTGCTC
2 H 1,2015
pird PirB-R TGTAAGCGCCGTTTAACTCA 39 (Han et al, 2015)
Tdh-F CCCGGTTCTGATGAGATATTGT
1,2015
tdh Tdh-R CCACTACCACTCTCATATGCTTCT 404 (Tey etal, 2015)
Trh-F TCCATACCTTTTCCTTCTCCAG
etal, 2015
trh Trh-R GCTCTCATATGCTTCGACATTG 414 (Tey etal, 2015)

MMz A4, 15 B/, Bk 3 NPT, Sk
Z: M8 Tran Z£(2013)19 )7 .

YL - B 400 ml RN 2.01x10° CFU/ml 1B
(% 2% NaCl 1) TSB W IARE #7235 i A 3] 3.6 L 7K
o, A BT IR AL IR 15 min f5, T
FEA 40 LEANT 40 ml #JE A 2.01x10° CFU/ml ¥
MyiEAKH, FEAEE

X HRAL . SRR AL, HFRFEE K AP AR I G A
TSB'; Z5 4l : XTEFEUA 40 L iK1 3550 .

TR G 2 f1%) 1 HE MF Ko %o} BE 2 R4S 1 4 0 04 T
B g A2 BT Davidson’s AFA [EE K,
5 24 h JEH N 75% L BEARAE o 4% s B4 21
RS R, HE Yen, BERigg.

1.7 EHRHBRNSH

fEE R FLANIEXTERBEAL /3 5 7 46 RG24
1/ANXFRRAR), 12 /4, B4l 3 M F17s

YL ¥ 1.64x10° CFU/ml ¥ B Y S 0
HETIHAKP, 10 5 ERERN 1.64x10°~
1.64x107 CFU/ml F4) 6 MEJEE .

X R NP IR AAS 55 TR ) T 7K SR, S
SR E], XFIRIE R SR, AR K N KR
172, FFHH R #b 78 R DA e Rt K R Ok B . 3
SEIRER 7 d, CSEXTURFETZIH A o HRHEAS R 20 Bl vk
12 ULT B S S HR ) SRR TR A T AN R 20 1 R4
K Reed 25(1938) 75 3144 LDso-

SCIGHE], BEALE 18 EWISCHR T RAR , 2 Fh
F TSAFH, FHA B RN, 17 pirAP Al
pirBYP £ K Y PCR K& 434

1.8 BHRHIZBEES
¥ ATB G-5 M40 b 258800500 & (IR A )

VAIHF, JEAT TR AR 25 W U 0, IR S
Pl B P AR A 21 Fh 259

2 #R

2.1 %k 20160303005-1 B API-20NE £7E K IBL4FE

API-20NE % 3E 2 G0 6T B bR 11 BRAL F8 bk I 25 2R
k2 s, SR TN, HFE 20160303005-1
FrRAE MR, S H 4R E N 99.1%,

2.2 #AHE 16SrRNA #1 groEL EREF 545 #r

H T 16S rRNA K JF 51 73 0 45 R WoR
20160303005-1 FrJE T, 5 RI% MR . 75
SICE (Vibrio alginolyticus) % 5/ ] A4 AL EE #E i 99%,
AR IO o E—25 %t groEL 3k B i#E47 7 31 43
Br, Pk R ge it A R, I PR 5 R R 2R
F—H(E 1) EREERFLE A FE AR B ERIE, B
257 B TR VR S 5 Ry IS I T
23 BEHAMmMBRLEEER

L R AN 25 2R s, bR 20160303005-1
1 O Pl O1 Y, (HI K )i A& F ka7 & 1
65 Ff K Tt H AT Anf—Ff, B A AT 4374 (Untypeable)
25, W RIZ R MG % O1:KUT(K untypeable)o

24 HmEEM PCR #7718

PCR il 45 2R ¥7x, WHE 20160303005-1 HY
AHPND #5671 1 pir A #1 pirBYP ££ 4 19 PCR 3
WS RN BHPE(R] 2), H PCR 334 =4 i R i i
45 RA 5 Han 552015158 o (AR N P 31 98 4 — 3K
(GenBank No. BAVF00000000.1); &l ¥ Ifi 9 B fi4 11fi
g 3L A tdh A trh JE IR A PCR B34 45 535 R B .
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Tab.2 Phenotypic characteristics of isolated 20160303005-1
H: 43 H Biochemical item ZE 1 Result H: 4T H Biochemical item ZE R Result

d-H & i W/t MANa + © [k ADIa -
BTz B[R fL ARAa + %R [FfL CAPa -
Frig iz bRk CITa £ R K f#)ESC -
B % GEL + d-F % GLU +
d-# % pEF 4k GLUa + i 2R XUK ff i ADH -
d-# 2FFE R ik MALa + JRZ i URE -
FERmE R MLGa + d-H & #¥%F /& MNEa
N- Bt 2 0 1 [7] 4 NAGa + fil R R 16 5 NO,
AfLAE OX + A CRE: 1L PACa -
P-fil§ JE 25 -B-D-2F FLBE 1 i PNPG + 5| TRP +
d-Ju Il — W5 F Ak GNTa +

+: B - BATE

+: Positive; —: Negative

72 CP010883.1 V. parahaemolyticus CHN25

1 cP009765.1 V. parahaemolyticus FORC 006

60' cP006008.1 V. parahaemolyticus CDC K4557
41" CP014046.1 V. parahaemolyticus ATCC 17802
7 CP006004.1 V. parahaemolyticus FDA R31
49 CP013826.1 V. parahaemolyticus FORC 018

98| CP012950.1 V. parahaemolyticus FORC 023
60" CP011407.1 V. parahaemolyticus FORC 014
CP009847.1 V. parahaemolyticus FORC 004
6q- CP016349.1 V. natriegens CCUG 16373
100} CP016345.1 V. natriegens ATCC 14048
CP016351.1 V. natriegens CCUG 16374
CP006605.1 V. campbellii ATCC BAA-1116
CP018680.1 V. harveyi QT520

96| CP014038.1 V. harveyi ATCC 43516

52- CP009467.2 V. harveyi ATCC 33843

— CP016224.1 V. alginolyticus ZJ-T

0

CP006718.1 V. alginolyticus ATCC 17749

97" CP013484.1 V. alginolyticus ATCC 33787
CP014035.1 V. fluvialis ATCC 33809

CP009354.1 Vibrio tubiashii ATCC 19109
JX867023.1 Edwardsiella ictaluri S97-773

e
0.1
Kl 1 3EF Neighbor-Joining

Fig.1

Ji AR groEL kPR R GEE AL

The phylogenetic tree based on groEL gene sequences using the neighbour-joining method

1000 ¥X ) Bootstraps H & #46, HBI RAC R L E =
1000 bootstrap replicates, and scale bars represented distance values

25 NIFRERRK ERFES T

SR A FLAN XTI, YL 3 h BT B A
AR, HABIXTEFFFLEIETS; 6 h XFUF s e |,

JPBRIR B AT, SET-UFIE 225 9 h XHAFATBIR 2

F IR 254648 /N 3A), JET-H0E 2k 12 h XFiFaE A4~
SRJLIEEY], #4500 FE AR 8 W S22 HOE IR 7R
18 h UG, 24 h XFUFAET- %555 100%. i % 1]
HXTHR(E 3B IE R, 16 1 RAF, JOHET .
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B2 @itk 20160303005-1 4 pirA il pirBYF £ A fy
PCR ¥ 1 45 5%
Fig.2 PCR screening results of pirA"" and pirB""
genes from the isolated strain 20160303005-1

M : Marker DL500; 7k 1~3 1 4~6 4351 pir AVP #1 pirBY?
FER WG RY . TKIE 1, 2, 4 F15 DU
SRR, KB 3 A6 R BIPENT
M: Marker DL500. Lanes 1~3 and 4~6: PCR amplification
used the primers of pirA'" and pirB" gene, respectively.
Lanes 1, 2, 4 and 5: Boiled cells were used as templates for
PCR amplification. Lanes 3 and 6: Negative control

T S e
s - R

1 cm

Bl 3 JE&YL 20160303005-1 41 5 %F FB 4 PLYH i Xt oiF
Fig.3 The shrimp infected by the isolated strain
20160303005-1 and normal L. vannamei

A BRHIRCEYE 9 hy; B X HRZLUF
A:20160303005-1 infected shrimp (9 h post-challenged);
B: Normal shrimp in the control group

XY E 12 h W WAEER IR 1T 4 200 B
g, SXTIAL (B 4A) M E, YA PG X R A AT
AR /NG bR ™ 2 4, RiEdRsE . Widk, =
O AR /N AR (K] 4B), 28Uy AHPND
s BRLARRAIE

2.6 Tk 201603030051 BIET® 11 5> 47

FHE R 20160303005-1 3= 70/ YL LAY XTI, 4%
Hir 7 RBFIET- WA S iR, L3158, H LDs
{E°A 7.96x10° CFU/ml, LAFBHLATEL 18 & Hi 4L HF AT ik
JiHh A3 B B AN B AR, pir AP Al pirBYP LB i) PCR
PR s BB B, %4 AR R R R BE T %0 DR
e SZEGHANM], XF RE LG ER IE B TCAET S,

K4 FLYYEEXT IR A AT HE Be @2 0] 7 iige
Fig.4 HE-stained histological sections of the
hepatopancreas of L. vannamei

A: XIR4L; B: AHPND FRAERCEAL(RIEL 12 hJ5),
i Sk Fas LT RO E IR/ NE L B 2 g
A: Normal shrimp from the control group; B: Infected shrimp
with the lesions characteristic of AHPND from the immersion
treatments at 12 h post-challenged. Necrotic sloughing of
hepatopancreas (HP) tubule epithelial cells (arrows) are
shown in the HP tubule lumens

210" CFU/ml -+-10° CFU/m] -#-10* CFU/ml
+¢10° CFU/m] 102 CFU/ml -o-2 {4 Blank group
10° CFU/ml &%} ##4H Contrd group
100}
90
80 |
70}
60 |
50}
40|
30}
20}
10
0

ZFFET-F Cumulative mortality

0 1 2 3 4 5 6 7
JBYY S5 R ¥ Days post challenge/d

Pl s SeBe a5 2 i RBUE TR CE I E R 22)
Fig.5 The cumulative mortality of L. vannamei in different
treatments (Mean+SD)

2.7 TEI#E 20160303005-1 Y44 2

FIFE 20160303005-1 FIZGEZE R 3. WK 3
A LAE Y, Rk 20160303005-1 X KK R . HRH TS
B 16 Fh 2y iUs, (AT SRR B R puAk . Sk
FIBEWY | SkAumkaE . BT 5 AR RN
fiif 245 .

AHPND J& T 4F 0 S 8 4 BRXF UF 57 58 K HAS R =
1) E B T 2 — , % e D ) O S R TR
S5 I B 4 (R S5 At o ASBIFSE ABE (LR AHPND Iifi R AE
ARG PLE EEXT R v 43 B 15 B — AR AN , 1L 50 B oy 725
FE W T I R AR R IR o %5 v T e
) groEL JE A ) R/ Ar 4 SRR 2 TR S N B A
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Tab.3 Antimicrobial susceptibility testing of isolated 20160303005-1

YiH 254 Antibiotics

MIC B Susceptibility

FIELPEAK AMO/Penicill.gr.A ~— >16 R
WRHL PG AR PIC/Ureidopen. <16 S
R VPUAK Ticarcillin >16 R
L ABEW CFT/Cefalo. 1g >8 R
Sk fBENi5 CTX/Cefalo. 3g <8 S
Sk hg Cefepim <8 S
&I RE RS Meropenem <4 S
S AflhE 1 Ceftazidim 1 <l S
ZAi % K Tobramycin <4 S
KRB ZE Gentamicin <4 S
WV Ciprofloxacin <1 S

B 25 Antibiotics MIC  #UBE Susceptibility

BT G b/ S 4 <3 s
Amoxic./Clavsre

WKz 75 Ak Al e 24 310 <16 S
Piper/tazobactam

RV SRR <16 S
Ticarc/Clavsre

SLAEPE T Cefoxitin <8 S
LA IE Ceftazidim <8 S
LK Cefuroxim >8 R
W 35 R Imipenem <4 N
Z I #Hri#7 Cotrimoxazol >2 R
Fi[ k4% &£ Amikacin <16 S
ZEK A Netilmicin <8 S

S: U R: Mz

S: Sensitive; R: Resistant

e Pk PRSI BRI AR SRR, RTAE IR R
A>T % 58 ) #E LK (Hossain et al, 2012; Hossain
etal, 2013; Ahmed et al, 2016),

7 I PR 1 I 9 2 AR I T A A T < TR A B Il R
MZiit s %, Bar, EPr LRI MR Z R 3T
13 Fl O LI (BAARBTE) A 71 A K H0 IR CERHE)RY
I35 %1437 2 55 (Ishibashi et al, 2000), 3 [ i PR #ll %
MARNE IG5 03:K6, 04:K8, 04:K68 Fl
O1:K36 55, M 7K 7™ ity Hh 43 25 10 il ¥ I s 3272820 02
O1 f1 O11 A%, JFF K HiJE B B2, LI
DR Ty 12 22 SR MU I PR AR A B XL, R ™ i v
RIS MR K PR 2 #I07E € AU(K untypeable,
KUT)(Chen et al, 2016; Xu et al, 2016), AHF57 4555 5
MR 20160303005-1 [UIMLIE A OL:KUT, X5
Kongrueng 55(2015)4 1B R A 5[ AHPND FY &I Il
SN BA 2 [ B 9 LT A — . H AT, FRATTIEXTIT 4 4R 4
FE MR 2R Te AR A PR B ) 100 Z Rk A IR
B 1 38 R HEAT 0 2 25 TR, LASI 3R 2 36 R o 28 31
5 1L 5 PR B0 AR 119 0L 37 TRRRAIE

YRR —Fh S IR ORI , N AMIAT RIS I B
SIEEYhERIRE . tdh B trh 3R 200 R
HEBE S5 FARESE, F TR R 9K 5 20w
B A2 T4 (Honda et al, 1988)., H Rifu{E AW
FEP, R P K I R I CER A9 tdh A thr JE AS:
2 R A M . (AN A SRR A TR A9 tdh
T thr & PRAS: I 285 53 Sk BH 1 119 413 (Sujeewa et al, 2009;

Rahimi et al, 2010), N 45| #2 3 FE 7K 7™ i 5 g &
WEPSE

AT FE 43 6 ) A I 1 5K B TR AR 20160303005-1
X PLAA T o MR ELA 55 X B0 7, 1R MR S H )
LDsy A 7.96x10° CFU/ml, 4N 1.64x10° CFU/ml
F, XU TR BT, HLAET R b5 B TRk B A 42
o T S 2 3, 2 TR RO B A #) 1.64%10° CFU/m i,
SCICHRAE R YL 5 RRNGEE] 100%MFET- %, X5
Joshi(2014)F1 Soto-Rodriguez Z£(2015)FHF57 45 S AH
BL, RV ot I A0 R R S R T R A A
P, A YO B R R R B — e R, A&
SPEOVR R RIET . AHPND YL HF R P4 B 15 1 22
faas®, BFBRAR & I SRARAE , i B2 W SR 45 IR S
T RR T 51 FLAN X R AHPND $LE0SEAR , 15 40
JF R B /N i 8, b B A0 i ™ O 75 45 (Tran et al,
2013; Joshi et al, 2014; Soto-Rodriguez et al, 2015),
Joshi 4¢(2014)HiE X HE AP2 514 (http://www.
enaca.org/modules/library/publication.php?Publication_
id=1128) ARG 25 5 R PE A, (3200 DRk e PLYA T %o
IR, ARG AHPND BRI AR /NG T Bz 40 B 7™ 3R
FEREAE , HIT 51k /INE b R AN A, JFAE E A
HOE R B K 25 W AEFRAE . 48 OIE HAET R T
AHPND 3 BERFIE i AL 22 1 ek — 25 BH A o

HTiT, XT4F AHPND 97 A= AL 2 AR s i iF 5
P, Lee % (2015)iF5T K BL, VP-AHPND Hi¥4 &4
— Y169 kb WKL, TR A 74 AHPND
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1y 2 AN SETE S 0 pirAYP A pirBYP IR, B 4
¥ B AR B2 BT B, R4 2 AN A 5 R B0 1 I8
=4 F AT (Bacillus thuringiensis)Z iy 1 Ff Cry
%%EQ(CW insecticidal toxin-like protein)ﬁ"]%f?
Y[R EPEIRAR (<10%), BEITESSH 2040, 2R
T TR PR (1] 7T BEAE7E — 28 I OCHRPE . Lee (2015)i8 &3,
MEHAFEN PirAV"+PirBY" & PirBY" F (¥ 1] 5[
AHPND FEIR , P A pirBYP AT i /251 2 AHPND
B EZE A . Lai % (2015) R F G5 B i ik
(Western blotting) F1 i X 42 38 W fff 52 45 (ELISA) i 7
AT T VP-AHPND U 8 78 XT R 4% 2 2L 1) 5E
AT SRR, A AR IR T e S ) S Y
PirBY" 8 1t ] 5| S X i AHPND (19576 BIAE IR
AFTF Bk Pir 85 AHPND BB AH KA 25
Joshi SF2014H)WF5E AL, #EAF % Bk ) ™= AR [\ T
AHPND HADGIREEAYINE . Ik, % 2 Fh Pir R
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I dentification and Pathogenicity Analysis of Bacterial Pathogen Associated

with Acute Hepatopancreatic Necrosis Disease (AHPND) in the
Pacific Shrimp Litopenaeus vannamei

JIA Dan'?, SHI Chengyin1’3, HUANG Jie'?, ZHANG Qingli1’3, WAN Xiaoyuan1’3, XU Hua'?,
LIU Ranyang'?, WANG Haibo'?, GUO Chengcheng', XIE Guosi'*"

(1. Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao 266071,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 3. Laboratory for Marine Fisheries
Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract Acute hepatopancreatic necrosis disease (AHPND) is an emerging shrimp disease causing great
losses for the shrimp culture industry worldwide since 2010. In the present study, a bacterial strain
20160303005-1 was isolated from the hepatopancreas tissue of Litopenaeus vannamei with early mortality
syndrome (EMS), and was identified as Vibrio parahaemolyticus based on its physiological and biochemical
characteristics; and the analysis of both 16S rRNA and groEL gene sequence. The serotype of the bacterium is
O1:KUT (K untypeable). It revealed positive amplification of the genes pirA”" and pirB"" which is related to
cause AHPND in a virulence plasmid harboring this strain. However, the isolate examined showed negative
amplification results for the virulent clinical V. parahaemolyticus strain markers—thermostable direct
hemolysin gene tdh and TDH-related hemolysin gene trh. The immersion challenge test with L. vannamei was
also employed to study pathogenicity and histopathology. The results showed that the isolate was highly
virulent, with a median lethal dose (LDs) value of 7.96x10° CFU/ml. The empty gut in shrimp was observed at
6 h post-challenged. The hepatopancreas appeared pale and atrophic at 9 h. More than half of the shrimps died
at 12 h, and up to 100% died at 24 h. Subsequent histological analyses showed that the hepatopancreas tubules
collapsed with massive sloughing of hepatopancreas epithelial cells, which was the typical pathological
characteristics of AHPND. Among 21 antibiotics tested, the isolate was resistant to amoxicillin, cefalotin,
ticarcillin, cefuroxime, and cotrimoxazol; however, it was sensitive to gentamicin, ciprofloxacin, and other 14
antibiotics tested. These results provide basic data for epidemiology and drug control research on
V. parahaemolyticus in aquaculture.
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