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Abstract: The full genome of waterfowl parvoviruses were amplified by using polymerase chain
reaction (PCR) method. The gene fragments were sequenced and analyzed with goose parvovirus
(GPV) ZJ,G3,and LJY strains and Muscovy duck parvovirus (MDPV) DK and DYL strains. Se-
quence analysis demonstrated that NS gene of four isolates is 1 884 bp in length, encoding 627
amino acids,while NS gene of LJY strain has three nucleotide deletions,resulting 626 amino acids
in length. The VP gene is 2 199 bp in length, encoding 732 amino acids. The NS protein among
GPVs or MDPVs showed 95. 9%-99. 8% and 96. 8%6-99. 0% homologies, respectively, while the
NS between GPVs and MDPVs showed 88. 9%-90. 4% identities. The VP protein among GPVs or
MDPVs showed 90. 2%-100. 0% and 96. 9%-99. 3% homologies, respectively, while the VP pro-
tein between GPV and MDPV showed only 79. 5%-81. 6% identities,indicating that antigenicity
might be different between GPV and MDPV. Both MDPVs and GPVs have 4 common potential
glycosylation sites in NS protein. In VP protein, MDPV DK and DYL strains have 8 potential gly-
cosylation sites, while GPV have only 6. GPV G3 and LJY strains showed deletion of 582-584
NTT and 703-705 NRT potential glycosylation sites,respectively. Phylogenetic analysis of water-
fowl parvoviruses indicates that GPVs and MDPVs form two separate evolutionary branches,and
recombination does not occur between MDPV and GPV strains.
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Table 1 Information of reference GPV and MDPYV strains in GenBank

I 7 S (e S 4H /bp W BT
Virus Strain Host Genome Origin Accession number
YG Goose 4101 Shanghai AF416726
DY Muscovy duck 4101 Sichuan EF515837
82-0321v Goose 4 980 Taiwan EUS583389
82-0321 Goose 5 050 Taiwan EU583390
06-0329 Goose 5 054 Taiwan EU583391
VG32/1 Goose 5104 Germany EU583392
GDaGPV Goose 5106 Fujian HQ891825
GPV
SH Goose 5106 Shanghai JF333590
Y Muscovy duck 5106 Anhui KC178571
E Goose 5125 Anhui KC184133
SHFX1201 Swan 5 050 Shanghai KC478066
SYG61v Goose 5102 China KC996729
YZ99-6 Goose 5 046 China KC996730
B Goose 5106 Hungary U25749
P Muscovy duck 4 265 Shanghai JF926697
MDPV P, Muscovy duck 4 234 Fujian JF926698
FM Muscovy duck 5132 Hungary U22967

R2 BANSEECHNMNSSERAYIBRAESIWFT

Table 2 The primer sequences used for PCR amplification of goose and muscovy duck parvoviruses

N N gy K
1531 511 o
. . P
Upstream 51 ¥ 1% % Sequence Downstream 5| ¥ ¥ % Sequence -
Amplified
Primer Primer
Fragment
GPVF, 5-CGCATGCCGCGCGGTCAGCCCAAT -3 GPVR, 5-TATGTATGCTGCAGTCACGGTCTT-3' 813
GPVF, 5-TAAGACCGTGACTGCAGCATAC-3’ GPVR, 5~TTCGCTCGTTCAGGAACGGGCTCTG-3' 1 064
GPVF, 5'-CAGAGCCCGTTCCTGAACGAG-3' GPVR; 5-CATTTCAGATGCTGCCACAGGTTCG -3 1109
GPVF, 5-CGAACCTGTGGCAGCATCTGAAATG -3’ GPVR, 5-GTCACTTATTCCTGCTGTAGTGCTG -3’ 986
GPVF; 5'-CAGCACTACAGCAGGAATAAG-3' GPVR; 5-CGCATGCGCGCGGTCAGCCCAATAG-3' 836
MDPVF, 5'-TGGCCGGAAATACGTCATCAAAG-3' MDPVR, 5'- ATCGGGCGCATGCGCCOGATCTGCC-3 815

MDPVF, 5-CTGCATTACCTGATTCCTAAAAAAC-3' MDPVR, 5-GGAAGGCTCATTCGCTCGTTCAGGA-3' 1049
MDPVF; 5-TCCTGAACGAGCGAATGAGCCTTCC-3' MDPVR; 5-TTCCTGAGGCATTACCCACTCCATC-3' 1145
MDPVF, 5-GATGGAGTGGGTAATGCCTCAGGAA-3' MDPVR, 5-CCTGATCTTCTGTATGTGTAGTAGC -3’ 933

MDPVF; 5'-GCTACTACACATACAGAAGATCAGG -3 MDPVR; 5'-ACCGGAAGTTACGTCACTTCCC-3' 782
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Fig. 2 Comparison of nonstructural protein NS of waterfowl parvoviruses



111

BUIR 4 <5 MRK & Al /N B 4 45 AL 51 e A

1841

FM(U22967)MS T FLEKFEDWYETAAASWRHL KAGAPKPKSNQQSQSVSTDRKPQRKDNNR GFVLPGYKYVGPGNGLDKGPPVNKADSVA §()
DK i L

DYL oo
B(U25749)

G3 T
Z]

LY

oooo-
Donn-
mmmm
zzzz
ITOO
vTVVT

T
o

I
>
o
2]
m
m

FM(U22967) LEHDKAYDQQ LKAGDNPY |
DK

DYL
B%UZSH‘))
G:

wonn
oooo
oeoo

7]
LY

FM(U22967) P | VKKPKLSE ENSPSPSNS GG
DK 5 o T

DYL T
B(U25749) . -
G3

P

TVVT-

A
A

LQGDTSFGGNLGKAVFQAKKR ILEPLGLVEEPVNMAPAKKSSGKLTDH

EPVAAPNMAE GG

LN T.

s

mmmm-
mmmm
222
rrreE

160

HAAAA

D
Y
Y
Y
Y
Y
Y

LRE R}
oooo
“4<

zzz2z
e

SGAMGDS A GGAD GV gl enwHcDpsawLeDTVv I TkTT 240

v T. . . V.AGGGS.AVQDGG.TA. . T SE G . . s LM LN
5 v T V.AGGGS.AV.DGG.TA..T SE .6 L..AS CMLN.
Z) v T V.AGGGT. AVQADGG.TA T SE G L A'S M. N
LY v T. V.AGGGS. AVAQDGG.TA. . T SE *6.TL. . AS SMLNL
Bl\'g(UZZ‘)(ﬂ)RTWVLPSVNNHM‘(QAITSGTNPDSNTQVAGVSTPWGYFDFNRFHCHFSPRDWORL INNHWGIRPKALKFK I FNvavkevT 320
[ L
DYL . K
B%UZSN‘)) 3 (IS sQ.A.V s
G3 1K sQ.A.V s
Z] 1K sa.A.v .3
LJY LK. saQ.A.vV .5
ET\K/I(UZZ‘)(W)TQDQTKTIANNLTSTIQIFTDNEHQLPVVLGSATEGTMF’F’FF'SDVVALPQY GYCTMHT caRFNDRSsAFvYcLEYFPsa 400
DYL
BgUZSN‘)) v D 5 5 N 5 5 5
G3 . V...D. . o . o . . N 5 &6 0 oo o 5
Z) v [} N
LY \% D N
E%(UZZ‘)(W)MLRTGNNFEFSFEFEEVPFHSMFAHSQDLDRLMNPLLDQVLWNFSEVNGGRNAQFKKAVKGAFGAMGRNWLPGPKLLDQR 480
DYL _ L o oL ) . o . L o
B(U25749) T D \ N DSS Y T F
G3 T.D. . V.o . .N DSS . ..YST 56 o 50D o ls
Z) T D V. . N DSS . YsT NE
Ly T.D v N DSS Y. T F
FM(U22967) VR A YSGGTD N Y A[NWS|I WSKGNKV FLKDREYLLQPGPVATTHTEDQASSVPAQNI I GIAKDPYRSGSTLAG ISDImMVTDEQ 56(
DK R . 2 5 2 | T RS 8 5 E
DYL | T s E
B%UZSN‘)) . LT N . N .N a .SA .Y GE L. . IR L EX:
G3 A N N N Q S A GE | . ST E
Z) A N N N Q S A GE ! . ST SSNLRR
Ly oL . N N . N Q. .S A AE | | B (T
FM(U22967) E | APTNGVGWRPYGLTVTNEQN TT|ITAPTNAELEVLGALPGMY WQNRDIYLQGPIWAKIPKTDGKPHPSPNLGGFGLHNPP 640
DK Ao SE e X ..D.Q X . : s s F.
DYL e . - ..D.aQ o7
B%UZSH‘)) v K R SsD.D G F
G3 Y LK . R KDK . .. .KRS. G . . F
Z) HV K R DK KsSsD F
Ly v K K. SsD.D F
FM(U22967) PQV FIKNTPV PADPPLEYVNQKWNSY ITQYSTGQC TVEMVWE LRKENSKRWNPE | QF TSNFG[NRT|STMFAP[NET|GGYVED 720
DK v R
DYL 5 Y o 5 " 3 a5 5
B(U25749) v H |
G3 v H 1
Z) .V o M. . 5 [IRERRI] (S (2 8
Ly v H D 3 |
FM(U2296T) RL 1 GTRYLTQN L = 732
DK v s Poec e

DYL

B%UZSH‘)) b5
G3

Z]

Ly

3 KBENMNMELEMEQRWER

Fig. 3 Comparison of structural protein of waterfowl parvoviruses
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Fig. 4 Phylogenetic tree of nonstructural protein NS1 gene
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Fig. 5 Phylogenetic tree of nonstructural protein NS2 gene
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Fig. 6 Phylogenetic tree of structural protein VP1 gene
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