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, s Omega ;
(Parvoviridae)
(Densovirinae)®! 1.1.3 5|4
DNA 6 kb, (SC/T 7203.1-
DNA 21 , HPV 2007)!"*1 HPV , (F):
3 (Open Reading Frame, ORF) GGT GAT GTG GAG GAG AGA, (R):
,3 ORF GTA ACT ATC GCC GCC AAC
1(NS1) 2(NS2) , 3 2 (QS1/QS2)
(cP)® NS DNA 5 2 (QA1/QA2) 3’
, DNA QS1: 5-GGT AGA GTT AGG AAG TGA GCC
1ol ¢p AGT-3"; QS2: 5'-ATC TAT GTA CGC
, , AGG GTT CAA GTT-3'; 5/ QAL:
[t 5'-CAA CCA CGA AAG CCA CTT CAA CG-3',
, HPV QA2: 5'-GAA CCC TGC GTA CAT AGA
, GenBank 23 TTT AGC-3' Oligo dT 5-GGC CAC
HPV s HPV GCGTCGACTAGTACTTTTTTTTTT TTT TTT
T-3’
HPV
’ R
HPV 121 HPVEEHDNARREUKEE SC/T
DNA 7203.1-2007 12l
PCR HPV 1 , PCR HPV
HPV-Pc , GenBank )
HPV 5~100 mg, buffer 500
’ ul, ,37C 1h 5uL
20 mg/mL K, 100 pg/mL,
50°C 3 h, 500 puL ,
1 s 10 000 r/min 5 min,
11 500 pL : (25:24:1), ,
111 fmHl. B REH K 2008 10 000 r/min 3 min,
9 1 500 pL , R 10 000r/min
HPV , 1 min; 100 pL 10 mol/L ,
-18TC , , 2 (-20°C), ,
-80°C 2h 10000 r/min 10 min, ,
112 FERATIKES K Merck , 70%  (=20°C) 2, 10 000
SDS (Amp) X-Gal IPTG Sigma r/min, 5 min, , ,
; EX Tag DNA dNTP Mixture 10xEx TE , -80C
Taq buffer DL2000 Marker 1.2.2 HPV DNAXREMRE [13] ,

; DNA
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, DNA
3 poly A (25 ub)
ddH,0, 7 pL; 5xTDT buffer, 5 pL; 10 mmol/L
dATP, 0.5 uL; 0.1% BSA, 2.5 uL; DNA, 10
uL 94°C,2 3 min; , 1 min,

1 pL TdT(12 U/uL), 37°C 15 min;
65°C, 10 min

1.2.3 #HREPCRY¥ 18 1
4 (QS1, QS2
HPV-Pc 3’ , QAL, QA2 5' ),
poly A DNA , Oligo d(T)
QS1 QAl PCR 2
PCR 1 107 ,
Oligo d(T) QS2 QA2
3’ 5’ PCR 1%
1.2.4 PCR =85 & PCR 1%
PCR pMD18-T
DHS5a, LB ,
1.25 FIMNES S 3
GenBank BLAST

126 Z=ERFAFTNELSERBELE
vector NTI

2

2.1 HPV-Pc PCR
DNA ., PCR

1% : 628 bp

¢ b,
22 HPV-PcDNAS 3
Oligo d(T) QS QAl
PCR 2 PCR
LAS-3000 3 5’
3033bp 3222bp DNA
( 2 pMD18-T
, R PCR
bp M 1 2 3 4 5 67
2000
1000
750
500
1 HPV-Pc PCR
1-5: ; 6: 37 ;

M: DNA Marker DL2000.
Fig. 1 Identification of HPV-Pc by PCR amplification
1-5: diseased samples of Fenneropenaeus chinensis; 6: positive
control; 7: negative control; M: DNA marker DL2000.
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15000 I
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< 2000
2000 2500
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750
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500

a

2 HPV3 (a) 5 (b)PCR

a. 1:3' PCR ; M1: DNA marker DL2000;
M2: DNA marker DL15000.
b. 1: 5’ PCR ; M1: DNA marker DL2000;
M2: DNA marker DL15000.
Fig.2 Agarose gel analysis of 3’and 5'PCR products of HPV
a. 1: the nested product of 3'end; M1: DNA marker DL2000;
M2: DNA marker DL15000.

b. 1: the nested product of 5'end; M2, DNA marker DL15000;
M1, DNA marker DL2000.
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2.3 HPV ““G”’ Cp
ABI3000 HPV-Pc 3 5 24
R vector NTI , vector NTI
, 6 085 bp, HPV-Pc HPV
GenBank GU371276 , , , HPV-Pc
3 ORF NS2(62~1 345 nt) NSI1(1 330~ AY008257( ) HPV
3069 nt) CP(3493~5959nt) ORF1 NSI, NS2 NSI1 Cp
427 , 50.4 kD; ORF2 , HPV-Pc ,
578 NS1, 98%(NS1) 94%(NS2) 82%(CP) HPV-Pc
66.8 kD, NS1 92% 98%;
I(GPHLHILLE) HPV-Pc NS2
II(FKWYMFRDRK); ORF3 821 86% 94%; HPV-Pc CP
CP , , 92 72% 82%( 1),
kD, CP R cp
, AAGGGGGGGSGGETA, R
F*1 HPEMEX HPV 5 GenBank 1 6 #k HPV #ZHEL 75 R S & B8R FIR 1% LK
Tab.1 Homology analysis of HPV from China and six isolates from GenBank %
GenBank ) nucleotide homology amino acid homology
access. no. host strain
nsl ns2 cp NS1 NS2 CpP
FJ410797 Penaeus monodon India 88 87 78 92 87 72
NC 007218 P. monodon Thailand 87 86 78 92 88 73
AY 008257 P. merguiensis Korea 96 96 85 98 94 82
EU247528 P. monodon Madagascar 91 87 82 94 88 80
EUS588991 P. monodon Tanzania 90 85 81 94 88 78
DQ458781 P. merguiensis Australia 91 86 80 92 86 75
3 Tag-man real-time PCR !'57'%
Chong ™ 1984 ’
HPV-Pc
GenBank 3 HPV
(Runt Deformity Syndrome, RDS), ’ HPV
100%" ’
HPY ’ HPV (FJ410797)
(NC_007218) 6 321 bp,
HPV-Pc , HPV (DQ458781) 6299 bp,
HPV-Pc 6 085

bp
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, HPV-Pc ,
6 085 nt, 37.05% A,
14.53% C, 24.87% G, 23.55% T; (G+C)
39.39%, (A+T) 60.61% HPV-Pc
A+T ,
IHHNV(56.96%)!'"!
AaeDNV(62.5%)!"*  AalDNA (61.8%)!""!

HPV-Pc 3 ORF
ORF1(62 1 345 bp) ORF2(1 330 3 066 bp)
ORF3(3 493 5959 bp), 5 6l

3 126 ORF1

427 NS2, ORFI

1 TATA NS2
ORF2 578
NS1 NS DNA
DNA
ORF3 821
cP :
[15]’ ’
Ry

R Sukhumsirichart " HPVmon
, 57kD 54 kD

2 , 97 kD 1 ,
(G) (271 aa) (278 aa)
1 (R) ;
, VP2 “G”
“R” 20211 Hpy.pc CP  “G”
R
DNA

(Inverted Terminal

Repeats, 1TRs), ,
Y [22]

(modified rolling hairp in model)!**),

[24]

53 ,
HPV
ITRs, T J
Y HPV-Pc
nsl ns2 ;
, cp
, HPV-Pc
> CP
4‘GAA77 R
HPV-Pc
, HPV-Pc
HPV-Pc
CEPEE
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Genome cloning and sequence analysis of hepatopancr eatic
parvovirus (HPV) isolated from Fenneropenaeus chinensisin China
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Abstract: Hepatopancreatic parvovirus (HPV) is a single-stranded DNA virus. A HPV strain named as HPV-Pc
was isolated from infected Fenneropenaeus chinensisin from Tangshan of Hebei Province, China. In this study,
full-length genomic sequence of HPV-Pc(GenBank Accession no. GU371276) was determined. It consists of 6 085
nucleotides and contains three open reading frames which encode for non-structural protein (NS1 and NS 2) and
nucleocapsid protein (CP). The ORF1, ORF2 and ORF3 encode for proteins of 427, 578 and 821 amino acids,
whose molecular weight are 50.4 kD, 68.2 kD and 92 kD, respectively. No inverted terminal repeat (ITR) was de-
tected in 5' terminal end of the genome. The “R” motif rich in “G” in the region of CP was detected, which may
result in cleaving of CP protein. The “GAA” direct repeats were found in the region of CP, which was specific to
HPV. Genomes of HPV in different shrimp and from different region were different. All of the acquired fragments
were spliced by biological software. Full-length HPV genome shows similarity of 78%-91% with other known
HPV genome, and the differences existed throughout its sequence. Comparison analysis between HPV-Pc and
other HPV strains submitted to GenBank showed that the HPV-Pc had a larger cp gene and longer genome size.
The nucleotide homology of HPV-Pc with AY008257 (Korea strain) was the highest. Comparison analysis in NS2,
NS1 and CP protein sequence also showed the highest homology existing between HPV-Pc and AY008257. These
results suggest that HPV-Pc is a new isolate in Parvoviridae. This is the first nucleotide sequence of F. chinensis.
[Journal of Fishery Sciences of China, 2011, 18(1): 59-65]
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