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hepatopancreas necrosis syndrome, AHPNS),

(NACA, 2012)
(yellow-head virus, YHV)

(Okavirus), (Roniviridae),
(Nidovirales) (Cowley et al, 2012), 1990
, YHV 1

(Yellow head disease, YHD)
(World Organization for Animal Health, OIE)

, (Chantanachookin et

al, 1993) (Sittidilokratna et al, 2009)
AHPNS
YHV , AHPNS
1
1.1
2012 6

, 8—10cm; 2013 1

4—5cm; 2013 3

, 16—18cm
-80°C, RNA ,
RNAlater (Qiagen) 1.5mL
RNase-free , RNA ,
, Davidson’s AFA 24h,
75% ,
1.2

Davidson’s AFA
- (Bell, 1988), ,

(Nikon E800, )
1.3 RNA
RNAlater
RNase-free

(Invitrogen) ;

10min 800uL TRIzol Reagent
800uL
TRIzol Reagent (Invitrogen) RNase-free
, 160uL
, 15min, 4°C, 12000rpm
15min,; , ,
Smin, 4°C, 12000rpm
ImL 75% )
12000rpm
free S
USA)
1.4 YHV
1.4.1 cDNA Manual of Diagnostic
Tests for Aquatic Animals (OIE, 2012)
YHV )

B-actin

10min,
Smin, 4°C,
50uL RNase-
(NANO Drop 2000,
, -80°C
RT-PCR

Smin, ,

YHV-PmA replicase polyprotein lab gene
(EU977578), 1
2ul. RNA, YI Y2 (50umol/L)
0.7uL  2.6uL. RNase-free H,0, , 70°C
10min 2ul 5xMMLYV Buffer 1puL
RNase inhibitor (40U/ul, TaKaRa) 0.5uL dNTP
(10mmol/L), 42°C 2min, 0.5uL MMLV
(200U/uL, TaKaRa), 42°C 1h, 70°C
cDNA YHV
, Prime Script® 1% strand cDNA
synthesis Kit (TaKaRa) cDNA s
65°C 5min s
, , 30°C 10min, 42°C 1h, 95°C
Smin cDNA

10min

%=1 HTPCRyEHSIMFT

Tab.1 Primers sequences for PCR amplification

(5-3) (bp)
FIR YV Y1 GAC ATC ACT CCA GAC AAC ATC TG 794
Y4 GTG AAG TCC ATG TGT GTG AGA CG
SEC YV Y2 CAT CTG TCC AGA AGG CGT CTA TGA 277
Y3 ACG CTC TGT GAC AAG CAT GAA GTT
B-actin B-F CAT CAA GGA GAA ACT GTG CT 214

B-R GAT GGA GTT GTA GGT GGT CT




4 : EMS/AHPNS 705
1.4.2 1 PCR PCR 2.5uL 10x ( 1o
Taq PCR Buffer (Mg®" free, TaKaRa) 1.5uL MgCl, ,
(25mmol/L) 0.5uL dNTP (10mmol/L) YL Y2 ( 1d), B R
(50pmol/L) 0.35uL  0.25uL Taq DNA F s ,
(5U/uL) 19.05uL RNase-free H,O, 85°C 3min ( le 1)
0.5uL cDNA, 1 95°C 30s  66°C ( lg),
30s  72°C 45s, 35 ; 72°C Tmin, 4°C B R F ( 1g 1h),
1.4.3 2 PCR PCR 2.5uL (  1h), ,
10xTaq PCR Buffer (Mg”" free, TaKaRa) 1.5uL MgCl, ( lg 1i)
(25mmol/L) 0.5puL dNTP (10mmol/L) Y2 Y3 2.3 PCR
(50umol/L) 0.35uL  0.25pL Taq DNA OIE YHV PCR
(5U/uL) 18.55uL RNase-free H,0, 85°C 3min , ,  2),
1uL 1 PCR , : 1 PCR ,
95°C 30s 66°C 30s 72°C 45s, 35 ; 72°C 7min, 794bp , 1
4°C PCR 1% PCR ; 1 PCR ,
: () 277bp
1.5 2.4 YHV/ (GAV)
YHV ( ,
2011) ( , NCBI BLAST ( 2)
) , AHPNS YHV 1
RNA PCR 748bp
(YHV_AHPNS hb2012, KF278563) YHV 1992
(FJ848673.1) 87%; (YHV_
2 AHPNS hb2012, KF278563) (YHV_AHPNS
2.1 fj2013, KF278564) (YHV_AHPNS gd2013,
KF278565) AHPNS YHV 2
, , PCR 229bp
) ) YHV1995 (FJ848674.1)
, , , 89% 86.4% 76.5%
, , 1 PCR , ,
, YHV_AHPNS hb2012(KF278563) YHV (EU487200)
, , YHV 1995(FJ848674) YHV-PmA(EU977578) YHV
, 1992(FJ848673) YHV (FJ627274) YHV 1999 (FJ848675)
, , , 6 YHV GAV(NC 010306) YHV
type4(EU170438) ,
2.2 , YHV_AHPNS hb2012 (KF278563)
6 YHV ( 3a)
) 2 PCR
; ( , YHV ,
la), B R F , 3 , YHV_AHPNS hb2012(KF278563) YHV_
( 1b), AHPNS f£j2013 (KF278564) , YHV_

AHPNS_gd2013(KF278565) ( 3b)
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Fig.1 Pathologic histology diagnosis in hepatopancreas
a,b: H ;d, e It ;g h, i
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b
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2000 2000
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Fig.2 Result of detecting YHV (yellow-head virus) by nested-PCR
M: DL 2000Marker; B: s AL B-actin R 214bp; a: PCR
1—4: 1 PCR s 794bp; 5—38: 2 PCR R 277bp; b: B-actin

, 214bp; c, d: ( 1—4) (  5-8) 1 PCR 2 PCR



4 : EMS/AHPNS 707

F2 ZHSRIRER YHV 8N HF5 5 YHV1992. YHV1995 34 5 /5 51 #Y b 3¢
Tab.2 Alignment between the sequences of the products of YHV (yellow-head virus) detections and those of YHV 1992 and YHV 1995

(bp) (%) (%) (%)
YHV_AHPNS_hb2012 748 YHV1992 (FJ848673.1) 952 100 87 87
YHV_AHPNS hb2012 228 YHV1995 (FJ848674.1) 304 100 89 89
YHV_AHPNS_fj2013 226 YHV1995 (FJ848674.1) 295 96 90 86.4
YHV_AHPNS_gd2013 229 YHV1995 (FJ848674.1) 268 85 90 76.5

GAV (NC_010306)
YHV type4 (EU170438)
YHV_AHPNS_hb2012 (KF278563)

YHV (EU487200)
[ YHV1995 (FJ848674)
YHV-PmA (EU977578)

YHV1992 (FJ848673)

YHV (FJ627274)
YHV1999 (FJ848675)

0.02

b YHV1992 (FJ848673)
YHV-PmA (EU977578)
YHV1999 (FJ848675)
YHV1995 (FJ848674)
YHV (EU487200)

YHV_AHPNS_fj2013 (KF278564)
L_{ YHV_AHPNS_hb2012 (KF278563)

YHV_AHPNS_gd2013 (KF278565)
GAV (NC_010306)
YHV type4 (EU170438)

0.05

3 AHPNS YHV YHV/GAV

Fig.3 Phylogenetic tree of the PCR products of the shrimp suspicious of suffering from AHPNS and the relevant sequences of
YHV/GAV (gill-associated virus)
a: 1 PCR ;b 2 PCR

L]

4 YHV
Fig.4 Results of highly sensitive and rapid detection kit for YHV with the samples from three locations
a: ; b: ;C: ; 1—4: YHV RNA; : ; :
2.5
3
RNA YHV
80min LAMP R YHD OIE s
. YHV 1

: 6 : (OLE,
RNA S . 2012), GAV 2, GAV 4

YHV ( 3—6)
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B

(Walker et al, 2001; Wijegoonawardane et al, 2008;
Wijegoonawardane et a/, 2009)

, YHV,
YHD , 2005

YHV , ( ,
2006) OIE ,

YHV ,
YHV ,

, , 2012 OIE
2010 : EMS/AHPNS

>

(Flegel, 2012; Leano et al, 2012; Lightner et al, 2012;
NACA, 2012),

NACA  AHPNS ,

AHPNS (NACA,
2012), AHPNS,
YHV ,
AHPNS YHV
AHPNS 2009
(Flegel, 2012; Leano et al, 2012)
2009 AHPNS
AHPNS ,

, ”  AHPNS 2 (Huang,
2012) 2010 AHPNS
YHYV, )

AHPNS ,
) (WSSV)

(Flegel, 2012;

Huang, 2012; Lightner et al. 2012),
(Vibrio
parahaemolyticus) ( , 2012),

(Flegel, 2012; Lightner et al, 2012; NACA, 2012),

YHV
(Flegel, 2012; Huang, 2012; NACA, 2012)
, YHV
YHV 1 4 , YHV
, 90%
, AHPNS
OIE ,
RT-PCR 1 ,
2
YHV s RNA >
OIE , s
YHV
( ,2011)
R OIE
RT-PCR , YHV R
YHV AHPNS
, AHPNS
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DETECTION OF ANEW GENOTYPE OF YELLOW-HEAD VIRUS IN FARMED
SHRIMP SUSPICIOUS OF EMS/AHPNS INFECTION

HUANG Jie!, YANG Hao-Lin"? YANG Bing', LIU Sun',
Wang Qin-Tao"?, LIU Fei', ZHANG Qing-Li'
(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Shanghai Ocean University, Shanghai 201306, China)

LIU Qun"?, WANG Hai-Liang',

Abstract
syndrome) infection were collected from three shrimp farms in Hebei, Fujian, and Guangdong Provinces of China during

Twelve shrimp suspicious of EMS/AHPNS (early mortality syndrome/acute hepatopancreas necrosis

2012 and 2013. The samples were investigated in histopathological methods, nested RT-PCR following OIE protocol, and
highly sensitive and rapid detection kit for yellow-head virus (YHV) detection. All of the samples showed similar
symptoms, including pale and partially atrophying hepatopancreas, empty stomach and gut, and slightly whitish abdomen
muscle. Histopathological examination showed that the lesions were with infiltration of hemocytes, loosen epithelium of
tubule, and secondary infection of bacteria in hepatopancreas, pyknosis, and karyorrhexis, and cytoplasmic inclusions in
hemocytes and lymphoid organ. Eight samples out of 12 were detected YHV-positive by nested RT-PCR protocol, of which
the sensitivity for the samples seems very low. After sequencing and BLAST on NCBI, the sequences of the RT-PCR
products shared 76.5% to 89% similarity common to the YHV reported previously. The phylogenetic tree of the target
sequence showed that the samples from the three provinces occupy a same branch that is different from known YHV/GAV
(gill-associated virus) strains, having closer relationship to YHV than to GAV. With the newly developed detection kit for
YHYV, all of the samples were detected strongly positive. The results indicate that the farmed shrimp suffering from AHPNS
in China were infected by a new genotype YHV. This is the first case of YHV detected in China.

Key words

EMS/AHPNS (early mortality syndrome/acute hepatopancreas necrosis syndrome); yellow-head virus;

new genotype; nested-PCR; histopathology; detection kit



