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WE: H 7 ¥ 5 &AM 3 (acute hepatopancreatic necrosis disease, AHPND) |
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FRET 100 MREEE, UK LAEHEeHBEaNKRTFERY EA, A PCR %
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BHEA BRI AE 2, LU T f# pVAL i
] BB AT AL o

5 AHPND &M Bk, pirdB 1 W 3
ot — B/ R 3.5 kb (9 n) H 52 ¥ 3 pirdB-Tn903
BT kAN, Han 25U 78 AHPND %iE 4R
) X5F B o ] 5 43 2 AR A5 pirAB BH M (0 ST B T Rk
DL K 2 PRI pirdB §R 58 A8 IR TR BE , BB 2k
A pirdB FVET-, sk pirB HEH

PEE, BT pVAl Ah, VD anpND Wik fEAE
Kig pirdB BIPEFCR Y, @ R AT A, X
Y pird B B 0ORL G 15 H2 i B B 11 1 S IR AR AR
WALSE, I H5 pirdB PHAE TORL ) 3 DR AR (DL 78
98% LA ", A A A5 T MR VR I I I R
) —2E pirdB FAPE KL, U pFORC22(CP013250.1)
Hl pFORC4(CP009849.1), % ¥ & f]5 AHPND £
kL pVA-1 A 40%~46% [ DNA JE5IARRIPE,
HEANTS pVA-1 BY8% ¢ 5 DL AR HA Bom b
IARTERE, X ™HE 0 T X AHPND %% 1A R

KZE pVA-1 H 5C 1 Bk AE D fig b n] DL 4y
R4 AR ST R tra B2 G RS RN 4
IWFE R AL (FHXT pVA-1 T 0~24 828 1 48 532~
70 382), JFH 5 KZHWR B TR LR, AR
W4 A BE 1. 43 24.6 kb X I8k 7 BY 3 4
HEBL, 0 gt 2 H B9 DNA 751 X T pVA-1
i T 24.8~33 kb). —~> 3.5 kb (1) pirdB-Tn903% &
B RN 5 BOREAE SR AR AR OCHY 13 KbIX 8K,
Sl R BE 2, 3 4, b4, BBk VPE6L
PRI — K/ 183 kb R, B H—15
pVA-1 [ 19 69 kb ) DNA ¥ %1 il — > H: A 1)
114 kb () DNA JPHIA L, fivss h kB 5,

N T IEIREEH Vpauenn B BRI L ZREME
ST T B, MO B Voauenn»
I XA A1 pirdB A PEFN pird B B4 BRL 24T
TR, S8 i B 1~5 BRI S0, LA
KL Z [B] & AR AF AR AL 50 He . MR ST 45 040 B IR
A T R R 5 B rh ORLUEfE 5 AHPND f9 ¢
%, {2k AHPND BiianI &k e

1 MRS

1.1 HEAFRE. BUAEF DNA $2EL

hy i A2 FORLAE [ ) AHPND Jgk e b X 3
TTHEOL, 76 S DIIEAE M R ERE T 8 A RAE A
BN @by, Y (L ZR) . AnAR (IO . R (U
i) PO VL) TR (HTID) . T () R
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W OE ) (B 1), 2014—2016 4F, M H 5 45~
130 d NSRS LN XTUF (Litopenaeus vannamei) 3¢
B b R HORE , R UTRUIAE R 5 MREAS (4
NSRS, n=5), R 100 MREAS,
3 AR RN Y R R R OB A i
pirdB AT, F##H EpiTools #4144 H Y,

K AR (<0.1%), W AT {5 A BH
o A LA BHMEAE S . A SR RN K,
BH A 5t 00 85 o x, TR R B m, MR Cowl-
ing S, DURRLY Hh ORI O SRR A TR
(7) W KBS T (MLE) 24«

X

imLE = 1 — (1 - ;)Uk (1)

A, x (PRI 7565 — I A ARAE, it T5
ZER LA (2):

—

XxX/m —x/m )3k
Var () = &/m)(1—x/m)

o 2
B UL F & T 600 uL CTAB 2% #h il (2%
CTAB, 2% PVP, 1.4 mol/L NaCl, 10 mmol/L
EDTA, pH 8.0 #1 100 mmol/L Tris-HCI, pH 8.0),
R R T T 4R U DNA, E 4°C T
{477 24 h J5 , 8 Nanodrop #E4T DNA F¥ Jii 4 il
T EE ARSI,
1.2 AHPND KRR pirAB B PCR5 T

ffi 1 51 % VpPirA-284F . VpPirA-284R .
VpPirB-392FFl VpPirB-392R %} 5 /N1l ¥ 1 #k 1)
pirdAB #EAT PCR 444 (38 1), B B bk 15 9% W 3E it
0.22 pm MY PE AR, 19 B4 TR AR G B 1
FIH 10% SDS-5 P4 4 It J¥e B Jie F, Uk (PAGE)A: £t
AR, %S G250 o, &F
BAT&AT,

HWFoE &M, FK pVA 1011 fEFFAH pVA-1
JokL e ERAE B ORSE, ATV SO 5

1.3 FLAESENEI N E S

S LA XT IR B K%, 2 I & TR
TR 50 L 193250 v 8 9%, 76 SR PR AR T Uk
1A, AZOGRE, Kl (28+1)°C, £ 30,
pH 2y 7.8, B[R] WT kAT MR, fiff AR RDR}
PP ORI, R RV BEAEAE | BRI IFAE YA
K, BRIIK 50%. YIMLEE RS, PREw) ks
H (1.00+£0.26) g, &N (5.20+0.57) cm, K J14f .
R taB W R RS, B FREE L 30 2.
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C - pirdAB and pVA_1011 negative
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1 RERNETREE

Fig. 1 Diagram of sampling sites of the shrimp farms

Location of 8 sampled shrimp farms was indicated as a black point while the detection rate of pir4B-negative and pirAB-positive plasmid was indicated

in the pie chart.

HE RIS IR 7E 28 °C T2 i+ (120 r/min)
(14K SRR 1R KSR UK (TSB) 1 5537 2 ODgy 15
0.8, SRJFK WA E 1x10° CFU/mL, ¥
20 FEURAE 4 L 2B S B 7 W H R 15 min,
BF P X6t HE 2 A M2 A TG TR B TSB H, 35 3 5 R
TGN BT B R B2 20 L Timfg K i 3%
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F1 AMRFEEAMN PCR 4
Tab.1 PCR primers used in this study
&3] 514 FFFI(5'—3") 18 A BB /op ZH R
€nes TImers sequences (5'— S1z€ O amplicon rererences
g pri q (5—3") ize of ampli fi

16S rDNA 27F AGAGTTTGATCC TGGCTCAG 1360 [18]
1492R GATACCTTGTTACGACTT

th tlh-f CATTACTCCCGCTTGCTTCTG 113 [19]
tlh-r GCGAACATAGGTATAGGTTTGGTT

pVAI011 pVAI1011 _F1 TCAGCGCGCCCTCAAAATCA 178 ARG

this stud

pVAI011_R1 GAGCCCTTGCGTGGGGATAC Y

pird VpPirA-284F TGACTATTCTCACGATTGGACTG 284 [4]
VpPirA-284R CACGACTAGCGCCATTGTTA

AP4 AP4-F1 ATGAGTAACAATATAAAACATGAAAC 1269 [20]
AP4-R1 ACGATTTCGACGTTCCCCAA
AP4-F2 TTGAGAATACGGGACGTGGG 230
AP4-R2 GTTAGTCATGTGAGCACCTTC

pirB VpPirB-392F TGATGAAGTGATGGGTGCTC 392 [4]

VpPirB-392R

TGTAAGCGCCGTTTAACTCA

TEBRMLIE , R MBI 2R B 2 b1 2> il e
AR B AT

14 FRANEFRBNFMERSH

PRIBCAAN TS, 76 5 mL TSB T 28 °C 1555
AR, MR BOA R & (TaKaRa, ) 42
B 7% 55 35 09 ok DNAL Jiki DNA b 5t fl
HOEAEYE BB A A R E A PacbioSMRT Ml
FEE G AT, 8 B RAST S0 0 e fo o A
JBEEAE (ORF), B EZRAYHALE Bt (NCBI)
f# FH BlastP #E47AHUT 5 #5485 {1 FH BRIG (ver-
sion 0.95) 47 Z Ik b3,

H T YEE pVA-1 ORI SL IR, KA ST
U 4 BORE R 18 AN AT R EAT LU, 430
pVA1(KP324996). pFORC22(CP013250.1), pV110
(KY498540), pFORC4(CP009849.1), pVP2HP(AP
014859). p1937-2(CP022246). p1937-1(CP022245).
p1(CP034567.1). pVp Kor-D1-1(CP046413.1), pVP-
HB2014-1(CP034287.1), pVPCZ2014-2(NZ_CP034
292.1). pVPSD2016-1(CP034300.1). pVPSD2016-
3(NZ_CP034302.1), pVPSD2016-5 (NZ_CP034304.
1). p2(CP034568.1). pVHvo-R(CP045862.1). unna-
med1(CP025798.1) Fl pMBL287(CP013487.1).,

i EL UKL pVP2HP 43 9 2 #8743 pVA-1 1Y
KEBATHE (B 1. 2 F14) Fl—A> 113 kb X4,
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3
Dl

ASZHRGIZ 113 kb XL X hlam 24 0 B S
R YRG5 A BOTE H A B P i S5 A 15 OO B
HENMHERICER, X LR T FORAIA B 55
YE W PR T 1R B b o AR E Tl R R
R ZhRE, ffi F BLASTn 76 £ N EAR U A% AT IR
B FErh AR AR, VORGSR (EE T 85% 5L
FIAE AR RN RE B, H T Bk H A 2 A 5 ]
ANHEH pVAL (KP324996) it 47 HL X%, A ik fif
progressiveMauve 2.3.1 # 4 #E 17 % %2, I
BRIG (version 0.9) #F 47T 24> Bk E 450,

2 HER

2.1 XURFRIAAITIRYIF pirAB F pVA_1011
HIRATIE SR

AT TR R 5 A (2 A IF
RFFHIX) WAET 100 MLRYFEA (B 1), R
FULVEY T pirdB Fl pVA-1 Bk £ T A BEZETT AR
Y B mATE O, B XT AP4 Rl pVAL011_
F1/R1 331 pird B F4mhh %5 A 5L pVA_
1011 AOAFAE, Gk 2 B TR DT R BE o X
B oYY pirdB A BURL p1937-1 F pird B 114
Bk p1937-2 H ) pVAL011 FI/RIT B9 &% PE k4T
TIAE, 4598, pirB Ml pVA 1011 75 p1937-1
Hr 25 178 bp 1Y BH P A, T BH o X R
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p1937-2 WA 8 AR &5 (K1 2), BBz
ST T T —2 505,

DU 39% MR i B pVA_1011 [HE,
HA 16 ™ EA pirB, pVA 1011 0 BH M54 T 14
HhIX 5 (100%), HOZEf X (15 ~HF 10
A, 1 66.7%), TUHIXAHEA TR LI pVA_1011,
EEA L X pirdB WY IAT B = (20%). pVA_1011
H1 pirdB ) W 3 47 3% 4 3 50.9% (95% CI:
33.8%~73.3%) Fl 13.85% (95% CI: 5.32%~26.3%)
(#2)o
22 ERIHEIE MM ERN S S

J T AR kL, #2394 pVAL
1011 FHPE ARG 2 B ik o (8 FH TCBS -tk 17 7
BROT B, B E] 1S MR VK, I 4
PR(IN3/INS/XX1/XX3), W4 PR (IS2/IS3/IS5/1S9),

M 1 2 3 4 5 6 7
bp

2000
1000
750
500 —
250
100

LLL

|}

WM 2 Bk (CZ17/CZ173), #EH5 18k, HIMERTM .
TR RS P22 4 Bk, #F TSA ARk L4l
b, B S XTERREY 16S rRNA #E17 PCR 4 14 1%
AT, DABE Hor 2y . S5 WN, 15 Bk
FREY 16S rDNA 55§l v 114 5K 8 14 50 AR AR 1 A
i1 99.5%, HIA dh PHPE, B A e iY
TATHN 11.19% (95% CI: 3.43%~22.84%, 7 3).
23 FRRBAVNFRELEE

SR AN A TR AR R R AEAE pirAB TR
R B, {fi ] SDS-PAGE F1 PCR ¥l — o7 %
pird”/pirB”. PCR ZH B HLIK A R W, 5HRA
FRIZFRIG T pird (284 bp) Fl pirB (392 bp) BIFHTED"
a7 (1K 3-a), @it SDS-PAGE X 5 B i #k (1 HL
HIET 8T, HER T a KN 51208 17 ku
(PirA)A1 50 ku (PirB, & 3-b),

9 10 11 12 13 14 15 16 M 17

2 PCR#&M5BHEIAMMEINE+ pirB 1 pvA_1011
M. Marker; 1~2. pirB il p1937-1 ] pVA_1011; 3~4. p1937-2 (] pirB F1 pVA_1011; 5~6. IN3 (] pirB Al pVA_1011; 7~8. IN5 [ pirB Fl

pVA 1011; 9~10. JS2 [f] pirB F1 pVA_1011;
pVA_1011; 17. BIPEXT G

11~12. JS3 () pirB Al pVA_1011;

13~14. JS3 ] pirB A1 ORF11; 15~16. AP7 [l pirB Fl

Fig.2 PCR detection of pirB and pVA_1011 in isolated V. parahaemolyticus

M. Marker; 1-2. pirB and gene pVA 1011 of p1937-1; 3-4. pirB and pVA 1011 of p1937-2; 5-6. pirB and pVA 1011 of IN3; 7-8. pirB and pVA 1011
of JNS5; 9-10. pirB and pVA 1011 of JS2; 11-12. pirB and pVA 1011 of JS3; 13-14. pirB and ORF11 of JS3; 15-16. pirB and pVA 1011 of AP7;

17. negative control.

®2 RELSEAR

Tab.2 General information of sampling sites

“i FRURE L 5 FEA SR/ pirAB PHYERT H 204y pVA_1011 PHM:AS H #u
provinces sampling sites no. of samples positive detection of pirdB positive detection of gene pVA_ 1011

Wt Hebei W Cangzhou 25 4 10
1< Shandong Y5 Weifang 25 1 5
{LJ5  Jiangsu M Ganyu 15 3 10

W% Rudong 5 1 3
WL Zhejiang B Hangzhou 5 1 1

TP Ningbo 10 0 0
W& Fujian ¥ Zhangpu 10 3 5

T4E  Ningde 5 3 5

R E K7 2: 2 E /) sponsored by China Society of Fisheries
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3 MRAYPEIFLEIIENTERITE
Tab.3 Estimated pooled prevalence of V. parahaemolyticus in the sediments
;EES pVA_1011 pirdB V. Eglﬁggi?}ycus
BAPES /A positive pools 39 16 15
BAPEZ /A negative pools 61 84 86
/D tested pools 100 100 100
THHAATH /%  estimated prevalence 50.9 13.85 12.51
B5X[A(2.5%~97.5%) confidence interval 33.8~73.3 5.3~26.3 4.4~24.6
PR SE 9.50 4.94 4.76
1 2 3 4 5 N M 3 4 5
bp
1000
750 — <— PirB»

(@)

500

250

100

. e <— PirAw
[

(®)

B3 A Vpauesp  pirA 1 pirB MFRIAE R
(a) BRI B VKB, (b) R Vpamean T PirA Fil PirB B 7E 10% SDS-PAGE H1RITE/E MG iL: 1. Bikk CZ173, 2. Witk ZPS, 3. Wik IS5, 4.1

Pk LXNI, 5. Ebk CZ17, N.dER*THR, M. DL2000 Marker.

Fig.3 PCR confirmation of pirA and pirB sequences in different Vp,pnp isolates

(a) gel electrophoregram, (b) determination of binary toxins PirA and PirB in the broth of different Vp,ppnp isolates by 10% SDS-PAGE; 1. strain
CZ173, 2. strain ZP8, 3. strain JS5, 4. strain LXN1, 5. strain CZ17, N. non-template control, M. DL2000 molecular weight standards.

XF pVA_1011 SEFHATIUE, KA 7 HRA
PREIPH SR (B 2), 435100 AP7. IN-3. JN-
5. JS2. JS3. JSO Il XX1, 45 5| i ki e [F 4,
PEAT R EE OO Y o WP 25 R E B, 13 BRIk
RS A 1~2 Nkz, 5 PCR Z55—8, 5 BRI#kE
(ZP8. CZ173. CZ17. LXN-1 H1JS5) #4; AHPND
A& FRL, B pZP8. pVPCZ173-1, pVPCZ17-1,
pLXN-1H1pJS5, ki pVA-1 (KP324996) 43 99%
) DNA JFFFIAILE . BEAh, Hkk CZ173 #545 i
B pVPCZ173-2, HXFJFi Ak pVP2HP (AP014859.1)
() DNA AU 67%. [FIFE, BkE CZ17 &4 5
— 4~ 106 kb i ki pVPCZ17-2, 5 JFi ki pVP2HP
DNA HLIHE R 100% (% 4).

b, 8 BRI MRS A — > pird B BT BURE
BJ pPSD17-1, pPA7-1, pJN3. pJN5S, pJS2. pJS3,
pIS9 Fl pXX-1, pVPSDI17-1 fJ K/NH 76 kb, &
A3 NFRRFEE (o) FH (2 818~17 582 bp), H 5
%Ki pVP2HP ) DNA A 2 ¥ 12 K 11%/97%
(AP014859.1), M #1147 B E| 1Y) pAP7-1 5 Jii Fi

https://www.china-fishery.cn

p1937-2 () DNA FHLE A 98%/99%, % W #1111
e A 1) TR R 22 [B) T REAEAE R4

pIN3 Fl pINS {UAFTE 2 M HdHE 2 5, T pIS2
F1 pJS9 ) DNA J¥ FI AL M 100%. F AL pIN3
FlpINS EA 1114 ORF, Hi 34 A gmidif
R B FEIR . pIN3 Fl pINS 415 — A~ G i &2 il i
WA (Rep) WUFEH, 5 pVA-1 TR A Rep 4
o, DNA AP 99%, #id 836 MM A
96% I HH LI 4% o pIN3 5 pVP2HP # L 7 55 R K
84%, DNA HHEITER 99%.

JFRL pJS2. pIS3 Fll pJS9 A 144 4~ ORF, 43
S TE 20 i A A R LN, pIS2. pIS3
F1 pJS9 5 pVP2HPd ()5 55 & AH Ll 76%, DNA
ARITE N 99%, (B pVA-1 By [a] P 4R (3 55
FM16%, DNA HfPIH: 99%), %ipVA-1 il pVP2HP
B 20 ASEER, Horh 280 S5 AT e 2 3 R ) T )
Wk, B HDIRE AR . pJS2. pIS3. pJS9 ZIH]
U5 B 1 3= 27 kb WY FEH . EA, 11 kb b1
DR IR TS R S v A, R X R

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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T4 ARRIFSBRNEIEDMETERERREXESR

Tab.4 General features of V. parahaemolyticus strains and plasmids isolated from the sediment

Btk IUREHD 5 FRLAARR  BURER/NKD BEEGRE% RADNALIE % ARALL TR By
strains locations plasmid name size pirdB highest coverage highest identity similar plasmid  accession no.
IN3 M Ganyu pIN3 94 — 84 99 pVP2HP AP014859.1
INS i Ganyu pINS 94 — 84 99 pVP2HP AP014859.1
JS2 W7R  Rudong pIs2 128 — 76 99 pVP2HP AP014859.1
IS3 WA Rudong pJS3 128 — 76 99 pVP2HP AP014859.1
IS5 7%  Rudong pIss 67 + 99 97 pVAL KP324996
JS9 W7R  Rudong pJS9 128 — 76 99 pVP2HP AP014859.1
XX1 M Ganyu pXX1 77 — 7 99 pVAl KP324996
7P Wil Zhangpu pZP8 67 + 99 99 pVAl KP324996
LXN-1 V%Il Zhangpu pLXN-1 68 + 99 99 pVAl KP324996
AP7 #iJH  Hangzhou pAP7-1 78 — 100 99 p1937-2 CP022246
CzZ173 W Cangzhou  pVPCZ173-2 106 — 67 99 pVP2HP AP014859.1
pVPCZ173-1 71 + 100 99 pVAl KP324996
Cz17 /N Cangzhou  pVPCZ17-1 71 + 100 99 pVAl KP324996
pVPCZ17-2 106 — 67 99 pVP2HP AP014859.1

SD17 HeYi Weifang pVPSD17-1 76 — 11 97 pVP2HP AP014859.1
XX3 il Ganyu — — — — — — —
XX2 T4  Ningde — — — — — — —

W — BIEE, + P

Notes: —. absence, +. presence.

RGN XPHRHEAT RS0 . AR, A S A A Xt

kL pXX-14 106 1~ ORFs, HA 445
BEEMMIEILR, MXTF pVA-1 A 7% 1 E
R, WA KRR,

24 IELW
5 FH 9 AN HEAT pirdB 1 BH P 23 85 Bk X FLAN 1

HRFITE 6 h NIFIR LR AHPND {1E, (145
Bore . B HNEHE R HP), =8 W
B ELL S BA NEY, NEEFS 12 h (hours
post inoculation, 12 hpi) JF4f & A4 K #HLAR FE 1=
(% 4-a), KW E RG] BRIET: 222 2]
R, Witk CZ173 BT Jrfein, HUOE LXN-1, JS5

150 s
[}
& 100
XE
= =
e osof H
A=l
1 2 3 4 5 6 7 8 9
SEBG BT FH B AR
strain
(b)

4 FATRRNEADMEINENSHRE

100 T -
| IS5
80 t | - 7P52
o2 | SD174
X E —JS2
= 60 | - Cz17
o e | | —JN3
fres I — TSB
® % 40 | o CZI73
20 \ LXN-1
I L P<0.000 1
L—+ 1,
. | 1 . . . L ,
0 12 24 36 4 60 72 84 96
A A} A /h
time
(@)
(a) T S50 0RO A7 9 2R

9. LXN-1; ** Z3i &,

(b) LN AR 5 J5 1 B & A7 %, 1. TSB, 2.CZ17, 3.JS2, 4.IN3, 5.SDI1746, 6.JS5, 7.ZP8, 8.CZ173,

Fig. 4 Distinct virulence level of V. parahaemolyticus strains with different plasmid profile

(a) survival rate of shimp challenged with V. parahaemolyticus, (b) the final mortality rate of L. vannamei challenged with eight strains in the immersion
bioassay, 1. TSB, 2. CZ17, 3.JS2, 4. N3, 5. SD1746, 6. JS5, 7. ZP8, 8. CZ173, 9. LXN-1; **. extremely significant difference.
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Fig.5 Gene content division of AHPND-associated plasmid pVA-1 and pVP2HP

Fragment 1 in pVA1 represented in red, while fragment 2, 3, 4 and 5 are labeled as pink, yellow, green and blue, respectively.
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Conjugative plasmid diversity of Vibrio parahaemolyticus in the sediment of
shrimp farm and its association with bacterial virulence

HAO Jingwei ?, HUA Xintong ’, FU Songzhe "*, ZHOU Can ', LIU Ying ', HU Huizhi’

(1. College of Marine Technology and Environment, Dalian Ocean University, Dalian 116023, China;
2. Key Laboratory of Environment Controlled Aquaculture (KLECA),
Ministry of Education, Dalian Ocean University, Dalian 116023, China;
3. College of Environment and Resources, Hubei University, Wuhan 430062, China)

Abstract: Acute hepatopancreatic necrosis disease (AHPND) caused by Vibrio parahaemolyticus is an emerging
bacterial disease in cultured shrimp. The disease has caused the huge economic losses to the global shrimp
aquaculture industry, with annual losses of over $1 billion. All AHPND related V. parahaemolyticus contain a 70
kb plasmid with genes encoding homologues of the Photorhabdus insect-related (Pir) binary toxin PirAB", which
is key virulence factor for shrimp. In order to clarify the genetic diversity of the conjugative plasmid of the V.
parahaemolyticus strain that causes AHPND in the shrimp culture environment and understand the prevalence of
APPND-associated plasmid, this study was conducted in five coastal provinces in China. A total of 100 sediment
samples were collected from the shrimp farms in the five coastal provinces. PCR was then conducted to amplify
the pirAB and conserved genes encoding the conjugative transfer protein on the plasmids. V. parahaemolyticus
strains were then isolated from the pir4B-positive sediment samples to obtain the plasmid. Sanger sequencing was
then conducted to obtain the sequence of the plasmid. Finally comparative sequence analysis was performed to
assess the plasmid diversity. The results showed that 39 out of 100 samples contained plasmid conjugative transfer
protein fragments. 15 strains of V. parahaemolyticus were isolated from 100 sediment samples, 13 of which con-
tained 1-2 plasmids. The results of plasmid sequencing showed that these plasmids can be divided into 8 types/pro-
files, of which 7 do not carry pirAB gene, but all contain gene clusters encoding conjugation transfer. According to
the isolation of 8 types of plasmids carried by V. parahaemolyticus, 8 strains of V. parahaemolyticus were selected
for prawn challenge experiments. It was found that the toxicity of these strains to prawns was significantly differ-
ent, and the mortality rate of prawns was between 15%-100%. Only pirAB positive strains will produce AHPND
symptoms, and the mortality rate of shrimp is 100%. The analysis of the plasmid composition shows that the
genetic material exchange between plasmids is frequent, and the genetic composition of most of the plasmids
comes from a 183 kb super-large plasmid pVP2HP. In this study, we found that the conjugative plasmids isolated
from the sediments of shrimp farms had rich genetic diversity. Most of the plasmids are genetically composed of
plasmid pVP2HP, and only pirdB positive strains will produce AHPND symptoms. This study improved under-
standing of plasmid genetic diversity of V. parahaemolyticus and its relationship with AHPND, and provided the-
oretical guidance for the prevention and control of AHPND.

Key words: shrimp; farming; acute hepatopancreatic necrosis disease (AHPND); Vibrio parahaemolyticus; plas-
mid diversity
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