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639 HPV 18.47% (Fenneropenaeus chinensis)
(Litopenaeus vannamer) (Marsupenaeus japonicus)
HPV HPV
(HPV) PCR

S94 XHEFRIRES A

(Hepatopancreatic parvovirus,
HPV) 1984
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(Chong et al, 1984)

(Bonami, 2008)
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(Lightner et al, 1993; Spann et al, 1997)

(Flegel et al, 1992 1999; Limuswan, 1999)

HPV 22-23 nm
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(Densovirinae) (Bonami et al, 1995;

Roekring et al, 2002)

(Parvoviridae)
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(Sukhumsirichart et al, 2006; Safeena
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umsirichart et al, 1999; Pantoja et al, 2000; Phromjai
et al, 2001) PCR(Manjanaik et al, 2005) PCR-

ELISA(Sukhumsirichart et al, 2002) LAMP(Nimitphak
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1.1

2011-2013

(Litopenaeus vannamei)DNA
(Infectious hypodermal
and hematopoietic necrosis virus , IHHNV) DNA
(White spot syndrome virus, WSSV) DNA

(HPV) DNA
1.2
1 PCR (SC/T 7203.1-2007)
F1: 5-GGT-GAT-GTG-GAG-GAG-
AGA-3' R1 5-GTA-ACT-ATC-GCC- GCC-
AAC-3'
DNA Tiangen 25 mmol/L
MgCl, 10xPCR 5 U/ul Tag DNA
10 mmol/L dNTP TaKaRa
1.3 DNA
25-50 mg
DNA DNA
1.4 PCR
25 pl 1x PCR 200 umol/L
dNTP 4.0 mmol/L MgCl, 1 umol/L F1 1 pmol/L
R1 0.05 U/ul Tag DNA ,
1l 25 ul PCR
PCR 94°C 5min 94°C 1 min
60°C 1 min 72°C 1 min 40 72°C 7 min
4°C
1.5 PCR
HPV DNA( 67 pg/ul  2x107 copies/ul)
107'-1077 1 ul
DNA WSSV
DNA IHHNV DNA
2
2.1 PCR

WSSV DNA [IHHNV DNA

DNA

20

3456 78N

1 PCR (A) (B)

Fig.1 Agarose gel electrophoresis of PCR
specificity and sensitivity

A: M. DL 2000 DNA Ladder; 1. HPV DNA, 2. WSSV DNA, 3.
IHHNV DNA, 4. SPF shrimp DNA, N: Blank control. B: M. DL
2000 DNA Ladder; Lane 1-8. Ten-fold serial dilution of HPV
DNA template at 10°, 10™, 1072, 107, 107, 107, 107, and 1077
respectively, N. Blank control

2.2
7 639
HPV ( 1 2) 555
78 6 (Mar-
supenaeus japonicus) HPV 18.47%
113 20.36%
5/52 9.62% 100/493
20.28% 8/8 100%
2.56% 3.64%
3 50% 100%
(2/2) 25%(1/4)
3

(Lightner et al, 1994) PCR

HPV  PCR

(Sukhumsirichart et al, 1999; Pantoja et al, 2000;

Phromjai et al, 2001)

Phromjai

(Penaeus monodon)
Real-time PCR

1 fg Yan

(2010)

HPV

(2001) PCR

HPV
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R 1 2011-2013 Rl @i Fr5E X £F 4 f HPV 42 1E 5 F*2 HRENEREIT
Tab.1 Detection results of HPV in different species of cultured Tab.2 Statistic of detection results
shrimp by PCR during 2011-2013
Sampl Total Positive  Positive
ampies number number rate (%)
Province Samples Total  Positive Postlarvae 52 5 9.62
. num;er num;)er F. chinensis Juveni]es 493 100 20.28
L o . Juveniles Adults g g 100,00
iaonin
£ - CHensts Broodstock 2 0 0.00
Postlarvae 9 0
Hebei F. chinensis Juveniles 16 8 Subtotal 555 113 20.36
E
Broodstock 2 0 . £8s ! 0 0.00
L. vannamei Postlarvae 13 0 0.00
Eggs 1 0 :
Tianjin L. vannamei Juveniles 11 0 Juveniles 33 2 3.64
Adult
Broodstock 4 0 Bduds . 0 0.00
Postlarvae 3 0 roodstoc 4 0 0.00
Shandong L. vannamei S 78 2 256
Postlarvae 1 1 Postlarvae 2 100.00
M. japonicus Adults 4 M. japonicus Adults 1 25.00
Postlarvae iy} 4 Subtotal 3 50.00
F chinensis Juveniles 475 90 Total 639 118 18.47
Adults 8
Juveniles 10 0 HPV
Jiangsu L. vannamei 3.8%
Postlarvae 1 1
M. japonicus (HPV) (
Postl 1 1
. ostatvas 1992 Yan et al, 2010)
F chinensis
Postlarvae 10 0 (Flegel,
Zhejiang L. vannamei Juveniles 5 0 1997) (Chong et al, 1984)
Juveniles 29 2 (Paynter et al, 1985) HPV
Guangdong L. vannamei Adults 5 0 HPV
7
1 PCR (SC/T 7203.1-2007)
639 HPV
0.07 fg 20
. . 18.47%
Real-time PCR(Liu et al, 2013)
WSSV DNA IHHNV DNA
HPV HPV
DNA
HPV
HPV
HPV HPV
67
pg/ul 2x107 copies/ul PCR
PCR
HPV 30 (Chong et al,
1984) Manjanaik  (2005)
PCR HPV
58% Claydon (2010) PCR
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PCR Detection and Studies on the Prevalence of Hepatopancreatic
Parvovirus (HPYV)

LIU Tiangi"?, YANG Bing® , LIU Sun’, WAN Xiaoyuan®, WANG Xiuhua®, HUANG Jie*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306; 2. Key Laboratory of
Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract Hepatopancreatic parvovirus (HPV) is one of major pathogens responsible for shrimp
diseases in the world. In recent years HPV disease has been found in coastal shrimp farming areas in
China, however data about its prevalence has been unavailable. In this study, we examined shrimp
samples at different developmental stages including egg, postlarvae, juvenile, adult and broodstock that
were collected from the rearing ponds of seven coastal provinces in China (2011-2013). We detected the
HPV in the samples using PCR according to the aquaculture industry standard “Diagnostic protocols for
Part 1: PCR method” (SC/T 7203.1-2007).

Our data showed that the primers were specific for HPV, and they had no cross-reaction with other

hepatopancreatic parvovirus disease of penaeid shrimp

pathogens such as infectious hypodermal and hematopoietic necrosis virus (IHHNV), white spot
syndrome virus (WSSV), and specific pathogen free (SPF) shrimp DNA. Under the PCR conditions, the
primers could detect as little as 0.07 fg purified HPV DNA which contained only 20 copies of HPV. This
detection limit was 10-fold lower than that of real-time PCR that was established in our laboratory.
Histopathological sectioning of HPV-infected Fenneropenaeus chinensis verified the existence of HPV
inclusion bodies in the infected tissues. Under the optimized PCR conditions, a single product with the
expected size (628 bp) was detected. The positive rates were 18.47% (118 out of 639) for penaeid shrimp,
20.36% for F. chinensis, 2.56% for Litopenaeus vannamei, and 50% for Marsupenaeus japonicus. The
positive rates were 9.62% (5 out of 52), 20.28% (100 out of 493) and 100% (8 out of 8) for F.chinensis
postlarvae, juvenile, and adult respectively. Furthermore, HPV was detected in penaeid shrimp samples at
different developmental stages including postlarvae, juveniles and adults. Our study demonstrated that
HPV has been prevalent in the farmed penaeid shrimp in China, and provided data about the shrimp
disease and its epidemic situation in aquaculture industry. Future studies on the disease will help us
understand its geographic distribution and host species, and help evaluate its prevalence.

Key words Penaeid shrimp; Hepatopancreatic parvovirus (HPV); PCR; Detection
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