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2. BpREROK T A M BE BIE S 2013065 3. T AR S HEORER IR E WL AE S 'Y i R )

RELHE  HE  266237; 4. VUK RMEMERE BT 5300215 5. WA MRFOKIEIREMFT W 324005;
6. VLIRNVEWFFAK =R T il 226007)
BE 2. Mk BT i IR 35 38 7% (Acute Hepatopancreatic Necrosis Disease, AHPND)SZ i &| 4 i 7l

(Vibrio parahaemolyticus) 7| #2 0y x5 &, A#F % A & AHPND By FL47 i x4 i o 4 5 15 2] 5
PRl Il E , K & AHPND B9 &l 7 it 9 & (VP anpnp) B9 4 55 JFURL B9 5] 4 AP2 #4T PCR #:31,
KUK S HRHE I FAE AHPND # X Fitr, FIH 2R EF CIHATHE IR M vk o 4 0F 2 Ao v 8 1K 5
SR, A 2 B B I (20130629002S01 Fr 20130726001S01) ¥ &6 77 7E 74 VB M o4k 1 ARG 2t 5
A% 0.5 pg/ml £2EE X C 1 F 6 20130629002501 F71 20130726001S01 4 5 4 B 4% 2| ¥ £ ik
H K phagel F7 phage2. ¥ 4T F WMl & 7~, phagel JH B ¥ K, phage2 HERBUEHE K, ¥
PR SHKEBBEDMEHATH R BTG ERATRERREER, FRET, CI4 7 £ T 4045 H K
WA, BASEkEN RN EZMEZR,; 20130629002S01 #1 2013072600101 F 4k # 4 ¥
TR T R B B A A B BOR N BB R T LR T AR AY B %l 91 E (20130721001S02), A H R
BRKXY, 55 VPaupnp 2 BHE# A H AHPND M ARk, AL EEWNEL LR, Tiklk
WARNBERSERER, WTRAEFTAREFIR, AREEAREE A nlE4 2 BEHRNENHF
T 85 4k A8 K
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20 ME I R B YR AE 9% (Acute  Hepatopancreatic
Necrosis Disease, AHPND), X #3012 &1
(Early Mortality Syndrome, EMS), f&—Fh ™ & 5 % 3%
B X W A4 28 9% (Lightner et al, 2012), % & 7T 2010
A A T [ R 5 RBR R S A S e P RN 2% [ AT
AR, RIS X AR A T, FERCE 10-30 d Y
ik 100%[HFET- 3 (FAO, 2013; Lightner et al, 2012),
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4 1) 35 1 9K 1% (Mibrio  parahaemolyticus)( 5K & 77 45,
2012), Tran 55 (2013):H i 5 5 2% 40 B B 2 T 51
AHPND [958 A Gl 75 L 9BRT o s ol 3 o e — e
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UL 22 R O A , XF PL4 I X R (Litopenaeus
vannamei)fi 3 " H, AR SR Z R | LA T X IR R
FAAET (IR R 5, 2010; 5K FA74, 2012; Tran et al,
2013; Schryver et al, 2014),

ST AHPND g )5l it #27, Lightner %8 5|
L AHPND ) IV IR (VP asenn) 55553 5 5
TRV VR W TR, A D2 A A R I I
18 S I8 F(FAO, 2013), {H Lightner 25 %) _F i W 5 3
WA R S 52 16 S IE xCHGE , BJS Lightner 55 X [
TAE T IR AR S 2RI IR 5] % AHPND
75 71 B B A

AWFFE B AE 50 Hr N AHPND A 5 b 40 B 45 31 1
VA% LS TRT 485 7 V5 RV D AR A IR 00, o B i DR s ]
JET 2 R ISR B S 80 AHPND (9 EZ A, TN
PRI IR RAA | RIS NN 5 AHPND B9 ¢ & $ it
B .

1 HREHE
1.1 B

SIS T FH R AR AR SE G 2= 2013 Aok A FRIE)
PO WIVLAIVT IR LA K 2014 4F3 B Rg AR gL 2k B
i 5 I1 BE 95 (AHPND) Fty ML 4N T8 X6F B 15 55 B /K A4 v 4
BIAREI 5 BRENA MR (R 1) BT FHE R AR S
Y B S IR

&1 SKIETAEA MILE E K

Tab.1 Vibrio parahaemolyticus strains used in this study
%"= No. itk Strains S Source
A 20130629002S01  H1[E)" 7§ Guangxi, China
B 20130721001502 W [E W71 Zhejiang, China
C 20130722DXES05
D 20130726001S01  H1[EVL.75 Jiangsu, China
E 2014VNO1S01G g Vietnam

1.2 ZAE A DNA HIRE

N B DNA AERICR FH KR AN RN 4 DNA
FEBGAF & (TIANGEN, Jb50) . 1%38 Jg HHEE I H Tk A6
il DNA &,

1.3 AHPND #x8a MM E KRR PCR i

SRyl A i FH I B 2 5 R 5 2 AHPND 3K
WG E MR, K Flegel 5(2014)A 1 %F 418 AHPND
F14) BRI 1L 5B (VP arenn) IO SORE B R0 D5 7, 51400
AP2 (AP2-F: 5-TCA CCC GAA TGC TCG CTT GTG
G-3'F1 AP2-R: 5'-CGT CGC TAC TGT CTA GCT GAA

G-3"), ZHC LA TAYHITA . LL 100 ng/ul 415
15 DNA Al , %] Ex Tag DNA A& (TaKaRa, %)
WEATY B P =R 1% B B B s H K A AT o

14 ZHEE C ARRERTE MR E &R IRER
FERRYIF I

T UEMHE EEQOINI TR, RIIAHER CR
LA TR A TR VR R AR A E 4 MR CIBRIR
TR TR AR A AT R0 B, 45 5 ik R I 5 B8 B2 R T 25 ml
2216E 555, T-28°C 160 r/min 3% 4% 77 2 ODéso am
J90.2 4. BUS5 ml T 25 ml K@, A
0.5 mg/ml Z R C BLWE 50, 0.1, 0.5,
1 pg/ml, T 28°CHREAR GG FR, BE/NITHL 200 ul H
WAE 96 FLEGFHRAR I ODgso nm» HEZEMEM 10 ho
B 2 MR CWRET 5 MAlFE LKA
&, WHRAMMLHER CIRE., FIRRET, X5
R ) i SR 21 0 PR AR VS W e R e 5 T i 3

15 BHEEHNSE

I AT 1) 43 B B AR SR T Lan 25:(2009) Y 7k, #R
PEA LI T B AT T A8 PIBUEE DB AT v TR
AR P TR B4 BB V%, A3 R T 5 ml 2216E KRR
i, 28 CHRG IR R, HIE&F T B 1 ml FhF
AR 150 ml 2216E i FH, T 28°C 160 r/min
PR 595 % ODgsonm N 0.2 245, MAZRTFEEZC R
AROREE , ARG TR 4 ho BT 4°C . 6000 x g
B0 15 min, FWEWH 0.22 pm e [ IERK
Hig L A NaCl BEfR(E 2y, Jbat), i H 58 2%,
B R 1 mol/L, VK E#HE 30 min J5, T 4T,
6000 x g FRKE L 15 min, 76 FIEWHZE AL MA PEG
6000, HRAFHEIEIES], ffi PEG 6000 (Sigma, 3EHE)5E
VAR, BARWE N 10%, 7E4CREEE 24h, KR
J&, 4°C. 6000 x g &> 20 min, FF FWW, DUER
F 500 ul TE Z& #hii (pH2.5), F 4 CHAE,

1.6 MEEEEENE

B 20 pl WEpEIREENGRE , TR R L, B
AT H F, #5810 min, BURM, g4tk ££
AWK, BREHNET 155 2% B R (pH=6.5))
Wb, HE 10 ming FHUEACMMN I 25 Z AT,
T8 HE AT A LS I IR

1.7 &liE i3 R AR X & BT 4D R Y R SR

1.7.1 HikeH & I3 42 b A5k R 10 9 B
30 ml TSB 35550, 28 CHEIR i IE5E, Hl&fh+
Wo WH, Z09IH 300 pl FF8INA 30 ml Bt
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TSB 855w, 28°C . 160 r/min JE %1595 6 h, A
e #94 2x10° CFU/ml,

172 R RIFayiL FREL 1 g 1 HL B0 (Great Salt
Lake, Utah, 3&[E)T 100 ml 4li/K 1, #4258 1h )5,
FH 100 Bk ig, Hpd RS 2 50 ml 2048 . 0
AMEFEW(NaClO 10 ml, NaOH 0.5 g, 4li/k 4 ml), 7
K2 min, SZEMERMA 1 L BHK. 2 L LH 10%
Na,S,05, 1 L JTCRZK e F o) i i BOFCA 1 L
2 30 I K, 28 CRAIEIAEFE 24 h,
1.7.3 R IR R F 5 BRES i 5K
BT MR T R RTE T AR, BARE 4 T AT
FFASEATSERTE 9 em RS FR LA #E4T . A 30 ml
TCH K (EREEL) 30), BCA 30 Hpq G yiahik, fin
A 300 pl ERELHE N 10" CFU/ml, *FBEZHfin A
300 pl Jo# TSB 5535k, 1535 48 h )5, WAFETG K H
AT ST, B 100 Wl MR FRT 30 ml TSB
th, TE28°CHIFRAETTECE Sd, BT Y,

174 HESHELE S FH SPSS 18.0 1F
FAAb B, fd ] 0.05 K B K,

2 H#R

2.1 S5#EIAMmMINEAR AHPND 83 Rl PCR #:l

FIH AP2 1% 5 ¥REIE MK E 1T AHPND
AR Y PCR R:I(FE 1), HE=#1245°4 700 bp,
F£U 5 BREYI RS AHPND AHOGHR A . Hr
20130629002S01,20130726001S01 }% 201307210015023
FRTE Y PCR F=#1R 5%, S 4b 2 BRIE S50 2014VN-
01S01G F1 20130722DXES05 (/=M= 5, lfig

M 1 2 3 4 5 6 M

K15 BREI MR AHPND A FOkL g PCR 46
Fig.1 PCR detection of plasmid associated with AHPND in
the five isolates of V. parahaemolyticus

1.20130629002S01(A); 2. 20130726001S01(D);
3.20130721001S02(B); 4. 2014VN0O1S01G(E);
5.20130722DXES05(C); 6. %5 4%} iR Blank control;
M. DL2000 marker (TaKaRa)

R34 AHPND & JB0RL I #5 DA 25 57
22 #ZHNBECHFEREEREANRERENHE
5 BRENE MG 73 51 HeF0 T 2216E K57 28°C
% ODgso am [HZI N 0.2, MMAZER C, (HHLZMKE
4355 0.0.1,0.5 F1 1 pg/ml, 47N E 4% B ODigg0 nmo
WD 10 h Jsgeiil 5 pREIVAE MR E AR 24345 FK C
WA K INL(E 2), 45REBR, ZARR
C HRFE R 0 B, i WARYE 10 h A4 Bk R Tt
fad; ZBHR CWTE N 0.1 pg/ml i, ZHCENF I
I AR AE K Z 30, (EVEFARI W M2 HER
C KB 0.5 pg/ml A1 1 pg/ml B, 7 2 h Je i@k K
T TIVHRAVER . R, AL RA R NER
C A e 7 0.5 ng/ml, F T S IR 14

0.7 r
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05 F
g
g
g 04}
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5 03
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K2 AR 22 0% 3% C XF 5 R KR i 2R KRR
Fig.2 The average effects of mitomycin C at different
concentrations on the growth of V. parahaemolyticus

2.3 BiEMHMAEIGIE

TR CHIE N 0.5 pg/ml BF, Xt 5 MR\
IR B A it Ze kAT 40 B (B 3) . SR BOR,
20130629002S01 (A)F120130726001S01 (D) ¥k 12 Y
AR MR RIS LTHE TR AR, v e
XK AR AR . P, 20130629002S501 (A)
TER 223 E CJa 1 hikB R mE, 2 5% TR,
8 h jGEATiRE, HMAMER, 428 7 ho i
20130726001S01 (D)FERMN2234% % C 3 h kKA
PR {E, BlJS ODggonm I FE, 4 h JFHEAM THEE,
S EEE, 28 1 he i — B E RS A
VEPERERRAR, X 5 BRRIES B TE 22348523 C 24 0.5 pg/ml
TSRS, KA, JA5 A R D TR
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s 025} {025
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K3 0.5 ng/ml 225285 2 C ok B2 XT Rl L 9B A= K 2
Fig.3 Effects of 0.5 pg/ml mitomycin C on the growth of V. parahaemolyticus strains

A.20130629002501; B. 20130721001S02; C. 20130722DXES05; D. 20130726001S01; E. 2014VNO1S01G

BrFR s v s, MiAh 3 R B3RO IR A i
o GEARRW] A D PIBKTE BEAT A PR R

24 EEENSBMEENE

HUE A RN D PIRE B (2013062900201 F120130-
726001S01) N A3 ¥4 IS WG R 44, JFIIIF 22 A H C IS
VARG R ) IR B P AT L 4300 B S R TR I I TR
i, JFHEATIE S B IEE . FBEER S R (& 4) R,
H 20130629002S01 (A)4)E§15 | 1A Phagel (€] 4A)
SRSk RBERSY, SKIERMERIE, HAAZ 50 nm, H—
2R, K20 150 nm, H FA 50 nm x 16 nm 24

Kl 4

Wt B 1A BB R
Fig.4 Transmission electron microscopy of phages

A. WEE{K Phagel; B. MER A Phage2

AR A 20130726001S01 (D)3 2544 21 A W 127
& Phage2 (I 4B), AERIE, EHARZHN 120 nm, A
NRER 3] JRB 0 o I A AR 35 R e A X 2 45 SR 3 B R vk 7
TR ) Wk DA AR AN ] o T A 3 R I I 5/
Sy BRI BN R AR, R EADFEE IR

Bl m SN & Xt g R T 4 R Bm

KM TC IR 0 0 BTG SR 5 BRE I
IRPEEOR J o 4k IR AT R SPSS
18.0 HEATGETH4HT (& 5). Z5H IR, APk
BRI R AR AE 0 3 25 5 (P<0.05), H1, B
ZH(20130721001S02) <1 H 7716 F A I, % AR R 1 B
o PR S RIS AR R A (20130629002S01) 71
D (20130726001S01)JE; /14T B. E (2014VNO1S01G)
ZIal, WEMTHEE B, TG RATE L, FHkA
FIEE R D X 1 BTG SR B Mo B B #E B 1Y)
60.8%H1 53.2%.

25

S AHPND 1% 19K T (VP aspxp) 4T HF Y
o IR R R 5 E PR AT 72 &7E, Lightner 4 2012
MFR ST VP appnp BEBE H1 53 25 5] TEHIRTEVER R, I
BRI R VE AR VT BE S VP awenn MIEOR A X
(FAO, 2013), BHEHIWIFERD], VPamenp XTXTHRHEL
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Fig.5 Virulence testing of 5 isolates of V. parahaemolyticus
on Artimia nauplii

A.20130629002501, B. 20130721001S02,
C.20130722DXESO0S5, D. 20130726001S01,
E. 2014VNO1S01G, Control, Control group without
V. parahaemolyticus

g P N 32 5 R R TR 5 A TR A R BTRL A OG
(Gomez-Gil et al, 2014; Kondo et al, 2014; Yang et al,
2014), EMZJ5 Lightner 2755 T HF Sk WL A,
HX — R PRI B A IE T i s

AR Flegel 55 (2014)AFF 1) VP aupnp AH
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JEORE, B EHIX 5 Bk IV R 374 AHPND f99% JR R
28 5 UG SRR S, SR T 5 R RIS IR
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AR =00 3 R R 0 HIC T DR i 0 7 i
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et al, 2000; Lan et al, 2009), ASHF5T ] 5 #RRIZ MR
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OESIE7/ RO R v AR S g1 b2 1) WP PO R AN EOES o 5]
T EA AN o SR v L TCTT AT 5 Bk il I
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| solation of Lysogenic Phagein Vibrio parahaemolyticus and Its
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Abstract

Acute hepatopancreatic necrosis disease (AHPND) is caused by infection with Vibrio

parahaemolyticus. In this study, five strains of V. parahaemolyticus were isolated from Litopenaeus
vannamel with AHPND. The primer set AP2 targeting the plasmid harbored in AHPND-causing V.
parahaemolyticus (VPaupnp) Was used in the PCR amplification, and it was found that all five isolates
carried the AHPND related plasmid. Mitomycin C was used to induce and screen the lysogenic phages in
VP anpnp isolates. The growth curves showed that two isolates of V. parahaemolyticus, 20130629002S01 and
20130726001S01, contained lysogenic phages. Phage 1 and Phage 2 were released from 20130629002S01
and 20130726001S01 respectively after the induction with 0.5 pg/ml mitomycin C. Transmission electron
microscopy revealed that Phage 1 had a tailed shape and Phage 2 had a spherical shape. The challenge test
on Artimia nauplii suggested that the virulence was significantly different between the 5 strains of V.
parahaemolyticus. The pathogenicity of two lysogenic phages-containing strains, 20130629002S01 and
20130726001S01, was significantly lower than that of phage-free 20130721001S02. Our study suggested
that the presence of lysogenic phage might not necessarily correlate with the pathogenicity of the host

bacterium V. parahaemolyticus.
Key words
(AHPND)
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