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— Bl H AR EXSER L

T HRIR A

# M, EFET, MK, TrE,
A, KRA, # @#

(1. Bilgigee K¥oK=5E4a%0, L 201306
2. R E KRR E B A B KR AT, SRR S HOR B R S s O R S
YRR IR =, RO K IR E R E AR,
HBHEKFHERATRESEYZRESLRE, LR FH 266071)

WE: W THEHALRZAT T N REAFRLEABAREGTRFRAMRTHER, XA4
TAEWFRMNY &, KM EH#HATT 8345 61§ & (white spot syndrome virus,
WSSV). #k4r 4 44 /% % (Taura syndrome virus, TSV). # 3k j% & (yellow head virus, YHV).
e g T K3 o 40 437 2k 9% & (infectious hypodermal and hematopoietic necrosis virus, 1H-
HNV). 1% 4 M AL # 3F 22 /5 & (infectious myonecrosis virus, IMNV). i 2% 2 W 4t /5 2 (cov-
ert mortality nodavirus, CMNV) X & & AT Ji& % 3F b /% (acute hepatopancreatic necrosis disease,
AHPND)7# 7 B0 A U, ELad 2 xS 34T 7 @ A A SR 3 F WA . [ i X A 16S rDNA
MEEETERRAEERREEZRN S EER AT RN N T RFEEHTT T EE
B MR EREF, KA EZRENEIWSSVIEF %, IHHNVACMNV 4
FRE, A4 mREAAE. AAREZFANELN, EXHNE. #F 484 F
EWSSVAE @A, KEALA L4 AT B 8% T H2901. 2902, 29034 34K 44 # 7T
BERALSEERErT, TN SNERERE . A B L RE RAEINEHMN, 4
PE 2R H99% 99% K 100%. K F 4R L&, 34T 4K R & 8 LCson A 4 9.8x107 .
1.1x10°523%10° CFU/mML, &4 W& HHRE, FFHANITEAE LU AT HRIE. #F
REYW, FERREAENTZFLAUERTHNRE SR ERELHEWSSV, THHNV, CM-
NVA X, HPWSSVEY B R B AREMHZRXERTHEZE, 55 RTHMA LA
IR H AR R A RREERERBESZ

RBEIRE): BB, RAMRAT; Ka; AH; HEST

&3S S941.41

Xof W 77 L e 1] 90 96 v Ml 28 5 1) SR
P, I P S R SR B AR 2R A 12007t
b Hr d RBE HET0% LA L B A S FLAN I X
¥R (Litopenaeus vannamei)'™, L 4F3k hF FLYNIE
Xif R D R Rl 1 22 0 FRAEME R R, i
L7 A AT At X R S AR BR b SR
TEFRBH AL AP e £ B W T 2otk . H AR XS
YR (Marsupenaeus japonicus)2A R R EESE . MK

Wi HER: 2016-12-01 &E HER: 2017-05-25

XEkFRERRD: A

. TR o M s AR, FEFRE
S| R AR e AR DR W R E N E 15
B, 2T (A 3 s B X Rt Ao

Hardt 77 W i H A 38 X0 iR 5 i A =0 = 2
FA WML SR, S R K,
JE 5k P A1, FRAE R R R AL BRI R,
FE& 5 H S0 WF B9 2 ZHOR A BELE S 1E (white
spot syndrome disease, WSSD) . 3 B P 5551,

BEITE - LI\ 30 H (2016-X56); 2 2 M A7 Mk (R0l ) BHIF & 151(201103034)

BIE1E&E: 751, E-mail: wangxh@ysfriac.cn
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H20104EFF 46, [l P A 33 8 PLAAEE X o A i 80 T
Z PP R, W R PE AR SR (viral covert
mortality disease, VCMD), X I} 2P i B R 3R 50
J% (acute hepatopancreatic necrosis disease,
AHPND) . HF I il H %% (hepatopancreatic mi-
crosporidiosis, HPM)Z5EE1 25 FLAN T XF UF 325
WL TAR KM ATk o (HAE H A< 28 X R 5256
Hh O T A R B A i Y R s AT M e AR
W A AT AH I A 4

7 ALV T YR 2 L AR H AR XS AR Y
FEEFFAIX Z—, 20154E7—8H 1], ZHIX KSR
E A TH A1 hm () H AT IR A A= 1 2% MR
MUBLFET:, RWEFE, JET-% e, N T &
H A S5 0 R 04 0 S BN, W 2 45 A7 A8 BT 0
R A S SR 43 AR W S R O s 4 B
T L3R H AR S X IR b 7 32 0 W i R 1
B, TR] ARSI T 2 e X MR AR P A0 B B R A
4 JHF i i A 395 5008 M R 1 9K B8 (Vibrio para-
haemolyticus, VP appnp)EE J15E K Pird 5 PirBry 4%
WG oL, LU B AR R H A SEXT IR 2 A AT 1
WA, S FREE H AR FE X AR B LS

1 MEETE
L1 RATREFERIE
R EAEA R AR ER IR

B 3 R X MR SR AE Y, 3R A X S A R A
904~, FEANFRFA A B FL0.2 hm®, A ROKTEF
13 m, WK ABEIE, At 1.5 kKWHIZKA
KAWL . TR TR, R0 37
B FH 7K 34 3R FH e 55 40 g/ o TS 11y Acb B B
A, WKIEE26.2 °C~27.5°C, #H)¥E29, pH
7.8~8.2, FiFH W B KK i A (DOYH K F5 mg/Ls

Fh % 7 H 24 3% Xof 0 3 ) T A g S
EEHHY, WFEIAK0.6 cm, B %100 B/m?,
AP 24 R BOCHR B, 55— HE B 454 IR, B
] A6 H22—24 H, &5 " HE BRI 43454 5,
F7H6—8 HCH , U 5 %50 i A 32 R R
R X0 B A R, B RS5:005 19:004 ME2K

B K% % 99 31 ) BE 47 00 e 5 A UK
BT, WEEEIC S X B A AR, N e R IR A4
K, GeitRmaemit, TR Rt AR, bl
BUMBUSA &0 7 dF i, HERESE X IR AATG R
B v 2R BRI 238 (Yo) =2 s T 1t 50/ vl S KR < 100,
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12 HmRERLE

Bl ML I 34 FL A iR o e i S b v 17 %o
FESh (RS ), 439 FH 75%Z 15 ) RN Alater(Invi-
trogen, JEENREAAXTERER . 2 | IEIRALA K AT
o R A 2, BBt P SRR £ TR R AT 1) I 8 22
e WU B R H 2058 1 A I — AR,
{8 H TIANamp Marine Animals DNA Kit(TIANGEN,
o E b )R B [ 4HDNA, —80 °CIRAF . [FIR:
HBURAF T RNAlater 1 XF IR EE 5 5 9, FIRNAiso
Plus(TAKARA, [ 3% e U ZHRNA, —80 °C
TRAF 5 D3 BUR R IRAE 7 B 1) 3k Bl 38 v o [ 2
W (Davidson’s AFA ), ZGHVIE T 105K
(4 [ 58 W [ E 24 b, JF T 70% 89 RS P AR AE
HTFHLUREEY) Ao

13 %k B ARENE S HERN

M B 2% & 1iE 9% 5 (white spot syndrome virus,
WSSV). BkHiZE A 1EJ% 5 (Taura syndrome virus,
TSV). 3k %8 (yellow head virus, YHV), f&3§¢
PRz T K M 2H 2R IRFE 9% 3% (infectious hypoder-
mal and hematopoietic necrosis virus, IHHNV) & £
et JL A B8 B 9% B (infectious myonecrosis virus,
IMNV)5Fi5 [ 4G , - >R H]OIE(office international
des Epizooties)ZK A= 2l ) % 5% 12 Wi T (201 21 ) #E
FERREI 79", VP gppnpf MU 2 i Dangtipad6!”,
fir 5E B FH A 9% 7 (covert mortality nodavirus, CM-
NVl 2 B8 Zhang %™, 4 Bl 5L 10 51 491 )% 51 D
*1,

1.4 ‘HIOFRIBF R

HL70% & BEARAT IR AT 2H 2L, 28 O Tpeh i
K, ZHIRBWHAEEHITEN . L, E8
YR (B RES um), HERAE—JHZL(H. E)je(a,
rr PR B e, 7868 (Nikon Eclipse 80 i, Nikon
instruments Inc, HAS) FEATMESHAE

15 WEERESBESEREE

KA B SR L e R 1Y B A X UR,
RS AR BRI B B LR 2, E A )
IR, o i UM AR . B A AN B ST R
BOET, SRS ITE, T2216EF
TS 5 3 = I 7 - R e el S B
G5, —80 CCLRAFE H o X T 70 B8 1) 40 1 R
16S rDNAJF A tE Xk b7 2 e ™, 3 =i
SR e AW T ARAT BR S /I o
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Tab.1 Primer sets used in detecting shrimp pathogens
iR A7 1% 514 SR 51(5-3" 78 Fr BEK /M op
pathogen detection method primer primer sequence size of PCR product
WSSV %35 PCR 146F1 ACTACTAACTTCAGCCTATCTAG 1447
nest PCR 146R1 TAATGCGGGTGTAATGTTCTTACGA
146F2 GTAACTGCCCCTTCCATCTCCA 941
146R2 TACGGCAGCTGCTGCACCTTG
IHHNV I PCR 389F CGGAACACAACCCGACTTTA 389
tranditional PCR 389R GGCCAAGACCAAAATACGAA
309F TCCAACACTTAGTCAAAACCAA 309
309R TGTCTGCTACGATGATTATCCA
CMNV ZA PCR CMNV-7F1 AAATACGGCGATGACG 619
nest PCR CMNV-7R1 ACGAAGTGCCCACAGAC
CMNV-7F2 CACAACCGAGTCAAACC 165
CMNV-7R2 GCGTAAACAGCGAAGG
YHV ZA PCR YHV-GY1 GACATCACTCCAGACAACATCTG 794
nest PCR YHV-GY4 GTGAAGTCCATGTGTGTGAGACG
YHV-GY2 CATCTGTCCAGAAGGCGTCTATGA 277(YHV-1)
YHV-Y3 ACGCTCTGTGACAAGCATGAAGTT
YHV-G6 GTAGTAGAGACGAGTGACACCTAT 406(YHV-2)
YHV-GYS GAGCTGGAATTCAGTGAGAGAACA
TSV I PCR 9992F AAGTAGACAGCCGCGCTT 231
tranditional PCR 9195R TCAATGAGAGCTTGGTCC
IMNV ZA PCR 4587F CGACGCTGCTAACCATACAA 328
nest PCR 4914R ACTCGGCTGTTCGATCAAGT
4725NF GGCACATGCTCAGAGACA 139
4863NR AGCGCTGAGTCCAGTCTTG
VP ampnn £ PCR AP4-F1 ATGAGTAACAATATAAAACATGAAAC 1269
nest PCR AP4-R1 ACGATTTCGACGTTCCCCAA
AP4-F2 TTGAGAATACGGGACGTGGG 230
AP4-R2 GTTAGTCATGTGAGCACCTTC

1.6 HE ¥k PirA. PirBERE N

2 W Han %5 " 05 vk, b0 5 4li Ak 1 41 B 0k
TR IR Pird . PirBFGIN o XF BR 4 0 #5417
Pird. PirBE:H R MINE o Pird EUE519)5'-
TGACTATTCTCACGATTGGACTG-3", Fiif5l
¥5'-CACGACTAGCGCCATTGTTA-3', =¥
KN K284 bp, PirB EiiF51H)5'-TGATGAAGTG

ATGGGTGCTC-3', TiiF545-TGTAAGCGC
CGTTTAACTCA-3' /=¥ K/N 4392 bp, PCRIE
% (25 uL): ddH,0 17.375 uL. 10xBuffer 2.50 uL .
dNTP (2.5 mmol/L) 2.00 uL. b F{F5[4(10 umol/L)
4% 1.00 L. DNAZEAT#0.125 uL. Template 1.00 uL.
PCRIZ I 454 : 94 °CHIAE 3 min, 94 °CZE30s,
60 °CiR :k30s, 72°C iLfi{i30s, I 35PFH,
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J& 72 °C E{fI7 min, PCRY™ 3% 7438 1 2% A B B
PEEER LUK S, RN T4 igs . B
1) %71 FH Gel Extraction Kit (OMEGA, 32 )] i [#]
W, FRERITSEAE ST, Frid ¥ 5 7F Gen-
Bank 04 /3 o R FHBLASTHEAT [A) VR 1 L X o

17 BEHREEEN

A3 B 0 AT B S AR 2901 . 2902, 290343 3]
T2216EW AR R 35 528 °CR )5, 4 °C 8000xgEsS
O, UUVE I PBSHI BRI, I FHE 18 AR %5
B BR 23 B A B 4.06%x10%, 4.06x107, 4.06x10°,
4.06x10° CFU/mL; 1.01x10%, 1.01x107,
1.01x10°, 1.01x10° CFU/mL; 4.68x10°, 4.68x
107, 4.68x10°, 4.68x10° CFU/mLHAY H¢ 25 16 i i i
RHE ., ML H AR IR ISR, S5
B0 LR, AR0UKIKS L, BAWwRER
3T

JE Y SIS T T H A B X I I T VT 95 5 A
F5Y, FEREKLS em, &Y 524 h, FEIBIE
WIRAH, B H K13, SEE K M Rb IR K
T Ay B0 T3 3 AR pa e, B R R R 29K
(7:00, 19:00), H FLE M XFHMATE 3%, S5
WA 22 78R . WOH i Rl B O 2% X MR A7 T
B, BBRICER, (CsRXTURAET A, FEA X
HRFE TR E S dJE A Ik S5 o R R SPSS 16.0
G2 BB U BE (LCso), W FE T R 0 A7 it ) 1
PRRR A 53 B 550

1.8 IKEHERRME

i FH Y S1556/48 #5 20 /K i i 22 1 (Xylem, 32
), & H9:000 & F 5w /K AR B . R R
fitt E FpH.,

2 4R

21 HAZEWNIMRAMETIIHIEFER

B 77 17 H JF 56 16 55 — i 4850 0 AR i it 5%
Hr, T b G L AR, FRAE 25 d,
K H A GEXTHRAR K 2.5~4.2 cm, B % 9 i R
X AR A B s H o, R AR AN R g BRI, 4
X W 55 fi Ay T SR, A S0 AR HE K T 2% 1 Ui B
TC7 I, R Tt i B A v K AT
I PO NI RS P I b B N - O = el
DIARE], I 3 655 e A 22 1 X6 R 9 il i 2% 12 i
g, KM LA KSRGS, 18I &Rk

http://www.scxuebao.cn

Jg FR, R LR 43 R Sk B A EBE, IBOGT A A
H T B, R kL B dUR g K RUAE
RFFEE3~4 df5, W BB R EILER, HXTER
PUIRE T 4R 27 S5 HE Tt 0, & BT it rp e X
LINEAe

2.2 NERARINE RN L RERLE T

Se vt 3 MR D o i R X R R SR A,
SR X R R b R AR R (BT ). S5 R B
7, B2 AR S T 1TH 57H 290 B
U BTG B R IR BOs T b, 28 H
19H , JIT A7 77 5 it v X R 2 10 B R o R, Rt
SR RIL100%, R &5 03 2R K
X, KINATEIEFRLETH29H Z8H 10H , 904 4
A Se B A IR AR, 28 N R R
1T 60%.

0" the first bacth of shrimp fry
EREiLINE)
0 {—=—the secong bacth of shrimp fry

EVE RN

—

— N WA WD IO O

U 2 9o 1t 3 L A5 /%
percentage of pond occured disease

07-16 07-22 07-28 08-03 08-09 08-15 08-21
H #i/d
date

E1 FEMNINEFREERRLHESI
Fig. 1 Statistics of cumulative incidence of

shrimp pond occurred disease

23 WEREZERFFREHIFR

X K5 HASSEXT IR 73 51 #4TWSSV, THHNV
CMNV. YHV, TSV. IMNV 67k # & 40 i
VP aupnp 2 R . PCREE S 5 7R 46l (4 H A
P UREE S, N FH WSSV 51 Hy a] 46 21 3443
FE SR 203 HBLWSSVH M 554 (K12-2), HBYH
BR/NGX AN KD -, =P R/AN1447
bpZifi. W AHWSSVIN G #i#E17£PCR, 34
i 475 B WSSVEHPE 454 (K12-b), B IR Be R/
SR 2, R/ 941 bp, REIFR
SEORE L AP AE WSSV YL, HL BB/ E & s
FERER a0 5 I THHN VS| 8 1R] 46 00 21 345 4 &
WA 200 H BRTHHN VS BH M 4507 (B13-a), B A
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2000

1000
750
500

250
100

(@ (b)

B2 WSSV PCRY #4774
(a) WSSV 3| #1146F1/R1 PCR/™ ¥J; (b) WSSV 5| #J 146F2/R2 PCR}™*
#); M. DL2000 DNA % 45 #; 1~3. H A ZEXTURFE bl N B P
P. B M
Fig.2 PCR products for detection of WSSV

(a) PCR products of primer 146F1/R1; (b) PCR products of primer
146F2/R2; M.DL2000 DNA marker; 1-3. M.japonicus samples; N. neg-
ative control; P. positive control

M1 2 3 NP M1 2 3 NP

bp bp!
2000 2000

1000 1000

750 750

500 500

250 250

100 100

(a) (b)

E 3 IHHNV PCRi¥/ =4

(a) 51 #)389F/R PCR™“%); (b) 51 #)309 F/R PCR*4#); M. DL2000
DNAZGF FARifE; 1~3. HAZEXTURFE 5 N. B M xR P BH 1 xR

Fig. 3 PCR products for detection of IHHNV

(a) PCR products of primer 389F/R; (b) PCR products of primer 309
F/R; M.DL2000 DNA marker; 1-3. M.japonicus samples; N. negative
control; positive control

BER/NSG X B K/h—3, F=H K /N389 bpZe
Fio W HIHHANVE | #2445 B 14 B b5 4007 (&3-b);
N H CMNVAI 51 478 303 A e oA A6 0 380 BH 1 4%
W (El4-a), ERHNGI Y 8EEE, AH20 108
CMNVFHPE 44 (814-b), H B A BoR/N 5% 1R 21
B K AN—F, PP R/N389 bpZids, FWIAETE
CMNV#2 &

PCRY TSV, IMNV., YHV 355 3 & 20
A AHPNDH , 43715 21 FHM: 257 (K15, K,
&7 K EIR), e B o Xof W A2 1% 4P S gk G 11 ]
REPEAR K,

M 12 3 NP M 1 2 3 NP

bp bp

2000 2000
1000
750
500

1000
750

500
250
100
(@) (b)

250
100

& 4 CMNV PCRi[ =4

(a) 31 #)CMNV-7F1/R1 PCR/™¥J; (b) 5| ¥ CMNV-7F2/R2 PCR™ #;
M. DL2000 DNAZ> T AR #fi; 1~3. F A< 38 % iR RF & NCBH
P.FH P xf R

Fig. 4 PCR products for detection of CMNV

(a) PCR products of primer CMNV-7F1/R1; (b) PCR products of primer
CMNV-7F2/R2; M.DL2000 DNA marker; 1-3. M japonicus samples; N.

negative control; positive control
M 1 2 3 N P
bp

2000

1000
750

500

250

100

Bl 5 TSV PCRi #/=4)
M. DL2000 DNAZ} 74 #; 1~3. H A F2 X5 R RE s N. B2 i P
oH 4 of i
Fig. 5 PCR products for detection of TSV
M. DL2000 DNA marker; 1-3. M.japonicus samples; N. negative control;

P. positive control
24 (AAREYE

HBE 5% K X MR 2H U B D) B, FE X R
B Sk R e R 5 R 2 MR 22 L A K
PLWSSVALAAR (B R -1~3, /INFiskzR), i o b

http://www.scxuebao.cn
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% W Q%

M1 2 3 NP M 1

2 3N P
bp RS T :

2000 2000
1000 1000
750 750
500 500
-

250 250 ‘
100 100 LR

(a) (b)

El 6 IMNV PCR3 %7249
(a) Bl #4587F/4914R PCR™#; (b) N 51 #)4725NF/4863NR PCR™
#); M. DL2000 DNA%> T-FRfE; 1~3. H A ZE G R FE fh; N BA M R
P. BHPE T R
Fig. 6 PCR products for detection of IMNV

(a) PCR products of primer 4587F/4914R PCR; (b) PCR products of
primer 4725NF /4863NR; M. DL2000 DNA marker; 1-3. M.japonicus

samples; N. negative control; P. positive control

M1 2 3 NP

1 2 3 NP

M
TN

bp

2000 2000
1000
1000
750 750
250 4
250 ™
100 100 |
(a) (b)

7 YHV PCR¥ 1 =44
(a) 4B YHV-GY1/ YHV-GY4 PCR™¥); (b) 3/ ¥ YHV-
GY2/YHV-Y3 2 YHV-G6/YHV-GY5 PCR/*#; M.DL2000 DNA% F
B v s 1~3. H 2 BN HR A S N BT % HR P JH 6 HR
Fig. 7 PCR products for detection of YHV

(a) PCR products of primer YHV-GY1/ YHV-GY4; (b) PCR products of
primer YHV-GY2/YHV-Y3 and YHV-G6/YHV-GY5; M. DL2000
DNA marker; 1-3. M.japonicus samples; N. negative control; P. positive

control

22 ] LA 2 2 rb o 3058 40 40 e A 1 4 (P -3,
4, JTCRHkR), (R & BLE 4 WL 45 4k 558
(K h-4, 220835,

2.5 ARFEENSELERSEAHEEA
PirA. PirBi g

M\ R B AE A 48 6F AR AT R A v A B AR 5
Al EE SR RO AN B 3RE, KA A w5 2901, 2902

http://www.scxuebao.cn

2 3 N P

2000

1000
750
500
250
100 =

@ (b)

&8 AHPND PCR¥ #&7=4)

(a) 51 ¥ AP4-F1/RIPCR™¥J;(b) 31 #) AP4-F2/R2 PCR™ ¥J;
M.DL2000 DNAZF F4riff; 1~3. H A JEXFUF A 5l N. BT E X | P.
[EREF I

Fig. 8 PCR products for detection of AHPND

(a) PCR products of primer AP4-F1/R1; (b) PCR products of primer
AP4-F2/R2; M. DL2000 DNA marker; 1-3. M japonicus samples; N.

negative control; P. positive control

%2903, PCRY"116S rDNAJS 15 £ K/ 5l 4
1375, 13771404 bp/¥ 51 ([E19), 45 L
XF, 4 2R R 3Rk TR 23 il 5 ED AR B SR (Gri-
montia indica) . &% ¥ (Alteromonas sp.) X%
BN (Vibrio alginolyticus) W) 35 2% 5 & i it
LR 73 0 99% . 99% . 100%. 41 iZ3Hk 4l
I I V5 LK B B ) BER Pird . PirB, JT 43 B 1Y
3RR T TR R A Pirdd ¥ (8110-2), 10 7 PirB3&
PIPCRAG I . % BN 29035 G h 47 1% 3] 5
PirBF N 73 1 AR 19 254 (B 10-b), 22 ro el
J¥ A BLASTLL X, & BLiZy™ 14 (19 77 51 5 @I il
YR FRL(V. parahaemolyticus strain 3HP plasmid
pVAI1(Accession:KP324 996. 1)1 e KA L FE 35
99% ., 7 B D SE g H A 8 X8 R4 P 20 8 1 40 T
2903+, R REHE A T S 2L PirB.

2.6 SEERBE MR

FH2901., 2902, 29035 18 Mk = i JEk e XF UF
SRR RPN, 3L LI b B R B AR, 7EIR
W24 hNFET- R K F]100%, H I ik B 41 % i 48
TP, XPERFE T L S 193 d, 4 dfE X
HRMEE IR AE T (62) 0 4% 2H X R K o R A 2B
IR ELRA, 30055, (FIERE e
SR D, TR B € A VR SR IR . X A AT
Xof MR HEAT A ), 76 4% £H R g K B R Rl
R HE 5 O SRR TR R A L A0 B o SE IR, 2
O HRZH TEXTER BT o Gedt 7R 3KK I I LC 553
H29.8x107 | 1.1x10° F12.3x10° CFU/mL (#£2).
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Bk %FEXEMALT A
1~45r BRI B F A kBRI R 5E T b R, 82 b AR Sk LA SR B ) A . S Skonm AL, HhE
1~3rf /N Sk R WSSVAEL B A, 3~4rh T8 JB i Sk m A0 M A [ 400, el 4o 23 0 1 Sk UL AT 4 BS 1

Plate Histological examination of diseased shrimp

1-4 are epithelial tissue of stomach, ventral epithelial tissue of cephalothorax, epithelial tissue of gill and muscular tissue of ceph-

alothorax respectively. Arrows indicate the pathological changes: thin black arrows in 1-3 point the inclusion body of WSSV, tail-

less arrows in 3—4 point the karyopyknosis, and hollow arrowheads in 4 point the dispersed muscle fibres

3 e

H A 35 X6 MR X6 7K 5L JES B A% 1R 25K e il 2
TG HR SR RS IRA I T 2 R R
I RAG A B H AR X IR IR A 7 R R
B EBEREZ —, IAFERE NN X H A%
Xof W25 1 BIF S 4 T8 /D, 7l o S O A
JERh 2 R FL AT RRAE S B, SOl % A A B o
XoF 95 T B AR i i 2 AT A R . AR S A o
Dy b XI5 FE H AR 3 X6 R & ST TR R T 0 R
Gy F AT EHE A, W OT 45 R R B H AR
Xof s o B A 8 9 R WSSV S ITHHN VI L, 4l
S BRI TR CMN VIR | [R]IRF A 24 9 ot B A4
PN 5 30 1 T i D T v A T ) R I ol K R
TIFEH PirB, W 241 H AR 48 X6 0 5% 58 1 i 22 il

PR RIS, o R A0 AR S 2 114 3 D A 0 A i 2 2 41
WL GG L, G5 IR R R S, A ORI
HA S XTI B2 Z M T 2R
WSSVIR YL FIr 8, TIHHNV A CMNV 55 BH 1 Jak e
A BB 23 6] XTI ) & 9 B — 2 19 B R B0 7E .

WSSVH19934E X M ES, Canaeitiz
AN R X R SR A TS, IO RE N R
B BE R M — g — AR, BERE Iz R Y
Z TR IR K IR 28 U7 R Al /NS T 52 2R gl e
ANFE WSSV B RR IE I RUAF 7R 25 57, i EE T
HH B 55 PO RV ] P A X A B % B
ARG B Z W5, B H A B R 1%
o R, WSSVATIER & H Tl 45 X MR SR 58 A 7= 1
B K 1 EER R Z —

THHNV e W & BT 55 [ 5% 58 14 20 #f 15 %) B
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M 1 2 3 N
W T T
bp
T -
1000
750
500

9 E#K2901. 2902, 2903H916 SrDNA PCR 145 R
M. DL2000 DNA%> b i ; 1~3. B #£2901. 2902, 2903; N. B 14
X 1
Fig. 9 PCR products of 16 SrDNA gene of bacterial
strains 2901, 2902 and 2903

M. DL2000 DNA Marker; 1-3. bacterial strains 2901, 2902
and 2903; N. negative control

(Litopenaeus stylirostris) & I, J5IE 21299 IR n]
YL FLANEXTER . B9 X 4R (Penaeus monodon)
BT KR (P. semisulcatus)ZF Z FHEFPY . THHNVA
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-
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& 10 E#HE2901. 2902, 2903 PirA. PirBEFE /Y
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(a) Pird3£ R PCRY™ #4 £5 B ; (b) PirB3E R PCRY™ 14 45 JL; M.DL2000
DNAZ> T AR #fE; 1~3.20 BN B HR2901. 2902, 2903; N. B 14 % g ;
P. [ 4 5% BE
Fig. 10 PCR products of genes PirA and PirB of bac-
terial strains 2901, 2902 and 2903

(a) PCR products of gene PirA; (b) PCR products of gene PirB; M.
DL2000 DNA Marker; 1-3. bacterial strains 2901, 2902 and 2903; N.

negative control; P. positive control

Z A B R A e P o 55 o3 A TRk e AU R A
JRYL AN A R 5197389 F/RAI A THHN V1)
B AT FE PR AL 5] 4309 F/RAT LA I Jk Y 1
[HHNV, ASZER A T W51 1 T THHN VA
G5 ST RS I 2] Y 55 BH YL Sl 51 47389 F/R
PR, B TR A, RN H A%
Xif W 1 A R B A AR, 7E AL U R ot ok &
PR B T BN R 4

R2 AXEMNROBEALEEREHETE
Tab.2 Mortality rate of M.japonicus challenged by experimental bacteria

IR

Witk . . B G IPOE I RIFET VR T2 H% FHIE
strain No. bacter(]g;%r;:le;;ratlon shrimp number cumulative mortality mortality rate LC5o(CFU/mL)

2901 4.06x10° 15 15 100.0 9.8x10
4.06x10’ 15 8 53.3
4.06x10° 15 4 26.6
4.06x10° 15 4 26.6

2902 1.01x10° 15 15 100.0 1.1x10°
1.01x107 15 3 20.0
1.01x10° 15 1 6.7
1.01x10° 15 0 0.0

2903 4.68x10° 15 15 100.0 2.3x10°
4.68x10’ 15 5 333
4.68x10° 15 4 26.6
4.68x10° 15 3 20.0

HHEZH  control 0 15 0 0.0
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Analysis of pathogen in an outbreak death of Marsupenaeus japonicus

HAN Lin *, WANG Xiuhua*, YANG Bing’, WAN Xiaoyuan ’,
WU Heying >, ZHANG Qingli>, HUANG Jie
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Functional Laboratory of Marine Fisheries Science and Food Production Process,
Qingdao National Laboratory for Marine Science and Technology;,
Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture;
Key Laboratory of Maricultural Epidemiology and Biosecurity of Qingdao,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: In order to clarify the cause of sudden death that occurred in a shrimp (Marsupenaeus japonicus) farm in
Weifang from July to August 2015, seven main shrimp pathogens including White spot syndrome virus (WSSV),
Taura syndrome virus (TSV), Yellow head virus (YHV), Infectious hypodermal and hematopoietic necrosis virus
(IHHNV), Infectious myonecrosis virus (IMNV), Covert mortality nodavirus (CMNYV) and Vibrio alginolyticus
that causing acute hepatopancreatic necrosis disease (AHPND) were detected by Polymerase chain reaction (PCR)
method. Meanwhile, histopathology of the diseased shrimp was observed. Furthermore, bacterial strains, isolated
from the moribund shrimp and identified by the 16 STDNA gene, were used for the evaluating of virulence by im-
mersion challenge. The results showed that all the three shrimp samples gave strong positive PCR results (an ampl-
icon of 941 bp) with primers WSSV 146 F2/R2, and two of three sample show weak positive results (an amplicon
of 389 bp) with primers IHHNV 389 F/R and two of three sample show strong positive results (an amplicon of 167
bp) with primers CMNV-7 F2/R2. However the results of PCR amplification for the other four pathogens (TSV,
YHV, IMNV and AHPND) show negative. Histopathology results show that there were inclusion body of WSSV
in the epithelial tissue of stomach and gill, and the muscle fibres dispersed. Three dominant strains of bacterial mi-
croorganisms 2901, 2902, 2903 were isolated and 16 S rDNA sequencing indicated that they had higher similarity
with Grimontia indica (99%)Alteromonas sp. (99%) and Vibrio alginolyticus (100%) respectively. Challenge test
show that LCs, of bacteria 2901, 2902, 2903 were 9.8x10” CFU/mL, 1.1x10* CFU/mL and 2.3x10° CFU/mL,
which means the bacterial microorganisms had lower virulence and may not be the main pathogen of shrimp. Com-
prehensive analysis suggested that sudden death of M.japanicus might be caused by coinfection of WSSV, IHH-
NV and CMNYV, in which WSSV infection might play a key role. The results of this study could provide strong

support for clarifying the cause of outbreak death in shrimp M. japonicus.
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