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B OE: [TF12015 Fok, RE RIS HERXIES R LSS R 0 KN BALE%R . FIMEIF
X A KA FRE. BEIFEAHATZURERGER, FEFANGEE, FRAINFI LR
84 97 JR A 1 AL 8 4m 0 )s JF 2 (novel duck parvovirus, NDPV). [ B 491 F R A TR FAE, #% NDPV
89 B AE, H T 2 NDPV 45 R, T & NDPV AAT R 5 4038 B B m U] 69 BF 5 3R 4%
AFRYE. [Fik] REREBGIFIEAE. B S/EREF, 145 SPF WMAEAR Y o & #5034
®, M HBeysmEHIT PCR AR BINR AN, ¥ 3R EAFHATH IR RESH, T
VP1 & @ #AT 5 FAFEA R A5 B0 A7 (48 R 1AL & Y 35 78 3% 52042 % AR 1E 4% 6-4E (short beak and
dwarfism syndrome, SBDS)#) 5 #F ¥+ 5% 2| —#k NDPV, 4 % # SDGT0628. %4 & k7 SPF &AL
B3 ART S RO AE DL T, MR AR F 4L F(DELDso) A 1074%/0.2 mL. 4k F 2847 3 BA
342 VPl B8 RBEBRF 2 B RESHERLI: » Erk SDGT0628 5 2023 F4 &4k TX2302
AR B LAAZ B BT S A M T B A 99.8%, 5 SDO0101 A= LYG23 #4942 F BB R KZ, # 99.7%,
VPl & & ALBRAF )5 2018 F4F+k SDO101 A8MHEA 99.9%; SDGT0628 5 #54m+)> 5% 2 (goose
parvovirus, GPV)#) [F] /& 1442 % % 8 /)» % 2 (muscovy duck parvovirus, MDPV)& . 4 F 04 85
5| Z %K A A&, SDGT0628 5 NDPV i, — ANk 2 694 X, iE8] GPV A REreitib. 5 GPV
VP1 & & &ABF 7| et 45 R LI, 13 # NDPV (4 SDGT0628 #4)A Q89L. DI142E. S450N iX 3 A
RABAEL SRR EF; 2 B4k SDGT0628 £ 497 12 BIL B L & & & K T (W—R), H 4 NDPV A=
GPV A ANER, KEBLFEH 55 4 5% NDPV, 5 SDGT0628 #& VP1 LB /F 7] R T 45 8 it
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ATH4R, 5 4k NDPV ¥ &/ 89. 142, 450 2R E. [£#] AL AG LB F»BF3] T —H
NDPV, 4 % 4 SDGT0628 #k(GenBank & 3 5 PQ316314). VP1 & & ¢ RIL BT 7| 5 #7 &L I, NDPV
A 3B B R T, SDGT0628 /£ 497 12 R A B & A TH e RE.
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Isolation, identification, and phylogenetic characterization of a
strain of novel duck parvovirus

LI Dan'?, YANG Xiaoyue?, SONG Yafen?, ZHANG Min?, ZHANG Bing?, XU Shouzhen"!,
YANG Chenghuai®?

1 College of Veterinary Medicine, Qingdao Agricultural University, Qingdao 266109, Shandong, China
2 China Institute of Veterinary Drug Control, Beijing 100081, China

Abstract: [Background] Since 2015, disease outbreaks have occurred in Cherry Valley ducks
and other commercial meat ducks in the eastern coastal areas of China and have gradually
spread inland. The diseased ducks present short beaks, enlarged tongues, stunted growth, and
easy fractures of leg bones. The pathogenic agent of this disease was identified as novel duck
parvovirus (NDPV). [Objective] To reveal the genetic evolution of NDPV by epidemiological
investigation, so as to provide a basis for understanding the genetic evolution laws, enriching
the epidemiological data, and deciphering the pathogenic mechanism of NDPV. [Methods] The
liver of a diseased duckling was grinded and the supernatant was obtained by centrifugation of
the homogenate. The SPF-grade duck embryo was used for virus isolation and the virus titer was
measured. PCR was employed to identify the isolated virus and detect exogenous viruses. The
whole genome of the isolated virus was amplified and analyzed for the sequence homology.
Molecular characteristics and genetic evolution of the VP1 protein were analyzed. [Results] A
NDPV strain, SDGT0628, was isolated from a duck farm with suspected short beak and
dwarfism syndrome (SBDS) in Shandong Province. The strain was cultured with SPF-grade
duck embryos, with the median lethal dose in duck embryos (DELDso) being 1074°/0.2 mL.
SDGT0628 showed the genome-wide nucleotide sequence homology of 99.8% with the strain
TX2302 isolated in 2023 and 99.7% with strains SD0101 and LYG23. SDGT0628 showed the
VP1 amino acid sequence homology of 99.9% with the strain SD0101 isolated in 2018.
SDGTO0628 had higher homology with goose parvovirus (GPV) than with muscovy duck
parvovirus (MDPV). The phylogenetic tree built based on genome-wide nucleotide sequences
showed that SDGT0628 formed a small independent branch with NDPV, demonstrating the
continuous evolution of GPV. Compared with the amino acid sequence of GPV VP1 protein,
those of 13 NDPV strains (including SDGT0628) had three common amino acid mutations,
Q89L, D142E, and S450N. SDGT0628 produced a mutation W497R, which was not observed in
other NDPV strains or GPV. Five strains of NDPV were newly isolated in our laboratory, and
they were compared with SDGTO0628 to reveal the amino acid mutations of the VP1 protein. The
results showed that all the 5 strains of NDPV had mutations at positions 89, 142, and 450.
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[Conclusion] In this study, a strain of NDPV was isolated from a duck farm in Shandong
Province and named SDGTO0628 (GenBank accession number PQ316314). NDPV had 3
mutations in the VP1 protein, and SDGT0628 had a new mutation of W497R.

Keywords: novel duck parvovirus; isolation and identification; molecular characteristics; genetic

evolution

K& AN B AT EOK & P B W Rl AT AR
1%, J& T a4/ 2R (Parvoviridae) 4l 7Nii 25
Bl (Parvovirinae)#{ #i 7% £ J& (Dependovirus) A i,
Nz —, FEAUEREAN /N 5% (goose parvovirus,
GPV)FIZEHE 2 /N5 5 (muscovy duck parvovirus,
MDPV). GPV A L) 5| e 4fi: 5 A 4k 7 5 Y 2Pk B
2V NBILAE A5 Y, I PR S /NS IR
1956 4, FEH I —TEILHE B M &
ARG e WOk Bz, RS A e TR RS
— Pk GPVI2 2R TE H ARG YL L N 208 1 A
W UAT AAERS, 10 H % LN ARERS 0 & 9 6 F1FE
T-HRH IR 95%—100%; 10-30 H i LA N 4fERS Y
FET-3IH N 30%-70%; K H /N JET-
2P I 3 B RAE R A AE  ZE B, R
A goKEEI, #Ek, AL, HEE AOKFEEUR
AUWIRIFEE, KA AN 25 ROk
TR AT WM ke 2, B R, SRR K
Fife, WRNEFTIL, RIS, s 2R fE
FRG SR ) B 2 — )

AR, T A RS B A s . T AM R
AREKEAR . BRE S FIG ARG, AR
KRG, A AE % B AR 75 JiE (short beak and
dwarfism syndrome, SBDS)!**!, 5 PCR %5 A
LA i, o Ho 2 GPV B Rk, 8
B R AR A B RS 21 )V B (novel duck parvovirus,
NDPV) &5 RIS 41 /M 2 (novel goose parvovirus,
NGPV)B1, R 1989 4, FkEGEA WA
T 1 il NDPV IS -5 o 2 1 5 S A 1],
EIEARS R EBEAN. A 2015 420k, FE
INZR . VLI LR A6 &b 7 i il i DL &

g X 2k 7 & T SBDS, Fi& 4 1a] N g
126 W5 LB, NDPV A] LU AR BE AT |
Jenthyg . FJ/EG . EEN . WA, mER
GPV 7, KW HIRZ N 6-40 HiE, KHHEH
5%—20% , i FLERAIR , K ey e K 22 B0 oM ARG
e SR = N U A Sy NEZ2R) 1757 S

NDPV Jy 5k | 2tk DNA Ji 8, SLH2
[ ELFE 2 KB FF B 2 HE (open reading frame,
ORF) Fl1 }§ %t i) 2K i 48] & 5 & J¥ 41 (inverted
terminal repeat, ITR), ZZfll ORF i IF 4544 25
[1(non-structural protein, NS) NS1 I NS2; £ il
ORF %@ VP1, VP2 il VP3 25T, —#H N
WK G ESE, AR, A
— AN HEE KB VP S5 ]
FE7E 955 75 10 B0 1 A g = A0 S v i 3
FEEAERVCT, H, WA VPL & 3 HE
X T By 4 B A S S

ARG B TEXT NDPV #1770 2 55 5 F- 0 i
Hs AR AR, R 58 200 T A T 2 B
TR R i LSO ML) S ] o S A 28y 97 4 5 g
PR
1 AR5
1.1 #&

JELR H 2021 4 6 H 1 4 K0 37 BE 0 &
BT B PR , 538 &K B PBS (0.01 mol/L, pH 7.4)
RE, SRS, ROZRR 3 IR,
12 000 r/min Z.0» 5 min, WHL 35 E T 2.0 mL
FKTR B0, BT 80 °CUKFE IR AF -

TChEE R JF A (specific pathogen free, SPF)H
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NP RES), IR RBLR NI ETAH IR
wl, Wb 9 Hi4 M SPF XSGR B AL at#htk
& B s S Al A R ARG BR A v o Z B S
ZE g v [ TR 2 i W SR T S 0 B A R A R
TREH, FEERY . SRR e
W], -8y 5250 S A AR B ) A SR [ 3o
i S . WEFT(#)2024 55 00321 51,
1.2 FERFIFULEE

MiniBEST Viral RNA/DNA Extraction Kit .
PrimeScript™ One Step RT-PCR Kit I 2xEx Taq™
PURME, % HBEAYHEAREEOARAF; @ik
FLJiE KOD FX Neo, AR¥ES5 (L) WA R
2w % DNA glifb oG &, KA1k
B AL 5 EBR A F] . PCR AL, Eppendorf 23 7] ;
BEWE RS FZ IR UK AX, Bio-Rad A7) ;5 52X
BB E DML, Thermo Fisher 24 H] .
1.3 SI¥IMRItE &K

4 GenBank H1 GPV R 581 1 57 X
B, Bt —XF GPV £l 514 GPV-F (5'-CCAAC
AGAGCAGCAAAGA-3")f1 GPV-R (5-GTGGT
CGCRGGTCCGTAGA-3"), 51#hdtm &4
REERFHEA FRA 7 A B 19 15 28995 B (duck
circovirus, DuCV). M54 (duck enteritis virus,
DEV) . W9 3 A 75 §5 8 (duck tembusu virus,
DTMUV). & %2 (fowl adenovirus, FAdV).
B BN B (avian influenza virus, AIV). FryE
Jii 7 (newcastle disease virus, NDV) . Bl fg1F
1% 915 7 (novel duck reovirus, NDRV) ., g &
Ji #¢175 (duck hepatitis viral-1, DHV-I)F1S i 5¢
R EEI (duck hepatitis viral-III, DHV-IIT)AY 4R
ST W) A S % R A
1.4 RENSEER

5K g4 0.22 pm IEFRTUE, 4
28 PR s G v e 45 4R 10 K 9 H % SPF
REHRFT 6 H#% SPF ASAR, 0.2 mL/HC; X REZH

PRI A FEER K o 2R IS TS R R R 2
BT 37 CCHHIRBEFRAARE IR 7 d, B REEFD
JEERAEIE BN, 3725 24 h NAET- IR, 4ketE
ez 3 RLLE, anfaseTs, W) R i JC e OBUR
PSR AR BBET, W% 8 A B
X R B A
1.5 SNERSEN

}% B8 MiniBEST Viral RNA/DNA Extraction
Kit $E U7 SRR S EFE TR I IR B i
DNA/RNA ., H4fE 2xEx Tagqm™ iR BHE 0, 4
I GPV . DuCV .DEV .FAdV ##:53:E5 [#)%F DNA
#EF5 PCRY 14 . PCR WA R : 2xEx Taq 12.5 pL,
F. RS20 pmol/L)#S 1 uL, AR 4 L,
ddH,O %M 25 pL. PCR S £51F: 95 °C 5 min;
98°C 10s, 53°C30s, 72°C 1 min, 3£ 30 ME
5 72 °C 10 min, #R4f% One Step RT-PCR Kit fiff
FHUEHA, 435 DTMUV, AIV, NDV ., NDRV .
DHV-1. DHV-HIRf 5455 | D5t S U 5L I 41 RNA
#H1T RT-PCR §' 1 . PCR %A% : PrimeScript 1
Step Enzyme Mix 1 pL, 2x1 Step Buffer (Dye Plus)
125 L, b RS20 pmol/L)# 0.5 pL, #
#e 2.5 uL, ddH,O %M 25 pL. RT-PCR J )i 5%
4+ 50 °C 30 min; 94 °C 2 min; 94 °C 30 s, 53 °C
30's, 72 °C 1 min, 3£ 30 fME¥F; 72 °C 10 min,
1.6 R™ES=EHNE

B B AR A5 8 A SPF MR PR e, Al
FHOR G A= AR K X 317 10 5 R 90 B
(107'-107°), B BRI 22 IR BERE H2FD 9 H i SPF
M5 H1(0.2 mL/IR) S 5 M, B 37 °CHEIR L A6 15
27 d, 524 h NI, B RKid &R
FE 9 5 T BRI FE T2 %K, #% Reed-Muench 77T
S5 A R 2 B S 4 (DELDso) ™).
1.7 REEEREY 1E

H 4% GenBank H'EL A KM Z 1k GPV 425K
HIFFNEITT 7 WA EEZMNGYEE DI, 5]
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=1 NDPV £EH[FE4H PCR #1&35]4)

Table | NDPV whole genome PCR amplification primer

5194 B 751 PIG R
Primer name Sequence (5'—3") Amplification length (bp)
P1-F TGTGGCAGCATCTGAAAT 1621
P1-R TTACAGATTTTGAGTTAGAT

P2-F GAAAAGACCCTGTCCTGG 1111
P2-R GCTTTCAGATTCCGCCAC

P3-F CGAACGAGCCAGAGGAGC 1 080
P3-R ATTGGGAATCGCAATGCC

P4-F GCATGCCGCGCGGTCAGCCCAATA 1034
P4-R ATTTCAATGAGCCAATCAACAAGG

P5-F CGCTCATTCACAGGACTTAGACAGGCTTAT 1209
P5-R CTGTTAGGTTGACCACGCGCATGC

P6-F AAGAGAGTGATTTGGCTG 352
P6-R CCTATGTATTGAGGGTTG

P7-F CTTATTGGAGGGTTCGTTCGT 191
P7-R GCATGCGCGTGGTCAACCTAACA

P e AL S G R RN BHA A A4 . A
KA SRR T B RS R IR 28 W B EF T PCR
P14 PCR JZ W {A £ : 2xPCR Buffer for KOD FX
Neo 12.5 pL, dNTPs (2 mmol/L) 5 uL, KOD FX
Neo (1 U/uL) 0.5 uL, . T#514(20 umol/L)
£ 0.5 uL, Bitk 1 pL, ddH,O #p2 25 uL., PCR
FUN 454 94 °C 2 min; 98 °C 10's, 48—64 °C 30 s,
68 °C 2 min, 3£ 30 ME¥; 72 °C 10 min, PCR
PN 1Y i NEHEE IS FE DK ARSI L K BHE H 9 2%
iy 230 A DNA glifb [ & Bk, 7= i
R GRRERNBE AR AFEWT . T 5w
AR B K Je G5 TTR X k47 0 A IR
M, FIH Sph I 5(GCATGC) M 43 A
W ITR XA T 2 Bt A4 150,
1.8 o FHHEMIEEHL T

K SeqMan A PHEM PRI 45 R, 75
GenBank 1 F#% 10 # GPV. 12 ¥k NDPV, 9 ¥k
MDPV #: kR4 FE 41 R VP & &L 751,
H MegAlign Kl s 280 5 F 8d- 2% v
GIEAT R PR Fe 8, IR MEGA 11 B2 il
RGEREW. HTHX5HH GPV., NDPV Fl
MDPV #HHAFE WL 2,

2 ERE54M

2.1 FHhEBESLH/NRERIIEE

W HZ 5% iRl SPE IR 14, 48 340
SPF HENRFF IR M BISET:, RSB0 2L 8 1R,
SPF M JRFE T[] 44 72—144 h, HET- SPF M
RS PRBENEIG | PRAEG T . AR I, &
HIRZE, XHRZH SPF IR LK AT RIF(El 1),
WA IR AR R PREEW, BT -80 °CUKFEIRAT . #%
Fi. SPF MR E 1L 250 5 0K H B S50 T,
PR TG B S 4, PCR %55 A FAYE, iIEB] NDPV
T£ SPF XSGR N REMEHH .
2.2 FHBEESH/NREBHEELER

AR S P B TG JU PR A g v i B i PRI 2
#47 PCR/RT-PCR #:lll, (A GPV 5 | M4
HBHM: 4417, DuCV, DEV, FAdV, DTMUV , AV,
NDV. NDRV., DHV-IF1 DHV-II#5F0S [ 1
SRR, IRy BRGNS R T G
2.3 FEBBHANMNEESENNELS

s B G R b A B3 B B W] LATE SPF TG
R EAR eSS, MUk, 7€ SPF WAL Ll T4
BIRER P8 ARG I PR W s 1 75 1, DELDso
4 107*5/0.2 mL,
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Table 2 Refer to the strain sequence information

JREE  FERR (S Fe i Iy GenBank %3t 5
Virus  Strain Host Source Separation year GenBank
accession No.
NDPV  CVSDOI1 RN SHEIIER 2015 KU641558
Cherry Valley duck Shandong, China
FJ/15 2 M8 Mule duck [ f7 2 Fujian, China 2015 KU844283
GD MY Mule duck W E 4 Guangdong, China 2016 MH444514
AH PR G Hh ] 22 1 2016 MH444513
Cherry Valley duck Anhui, China
SC16 FEREAT I L 2016 KY679174
Cherry Valley duck Shanxi, China
AH1605 PG Hh ] 22 18 2016 MF441227
Cherry Valley duck Anhui, China
JS1603 PP Hh ] VL 2016 MF441226
Cherry Valley duck Jiangxi, China
SD0101 2§39 Anas platyrhynchos H'[E 111 %< Shandong, China 2018 MT084128
AHO0316 233508 Anas platyrhynchos P [E %% Anhui, China 2019 MTO084125
SD0316 FEREAR R R 2019 MN415969
Cherry Valley duck Shandong, China
TX2302 PRk A I 2023 PQ241040
Cherry Valley duck China
LYG23 PR A 5 ] 2023 PQ241039
Cherry Valley duck China
GPV B #% Goose ) 27 #] Hungary 1960 U25749
SYG61v ¥ Goose P E M Yangzhou, China 1961 KC996729
GDaGPV 1% Goose W [E 4 Guangdong, China 1978 HQ891825
98E 1 Goose I R I 1998 KT598506
Heilongjiang, China
YZ99-6 ¥ Goose i [E 40 Yangzhou, China 1999 KC996730
06-0329 #¢ Goose J1[E £ 75 Taiwan, China 2006 EUS583391
VG32/1 # Goose /1 [# 4 75 Taiwan, China 2008 EU583392
RC16 ¥ Goose HF1[E China 2020 ON637108
HB-DX #& Goose /[ China 2020 OR544341
NP5 #% Goose /1 [# China 2021 PQ272760
MDPV P 7MY Muscovy duckling b E 7 2 Fujian, China 1988 KU844281
FZ91-30 75 Muscovy duckling i E M Yangzhou, China 1991 KT865605
YY ZMg Muscovy duckling W [E 4 M Yangzhou, China 2000 KX000918
JH10 75 Muscovy duckling R = #i VL Zhejiang, China 2010 MHS807698
GX5 Z M5 Muscovy duckling HE P4 Guangxi, China 2011 KM093740
SASS-SHNH %S Muscovy duckling W [E ¥ Shanghai, China 2012 KC171936
GD201911 753 Muscovy duckling i [E 4 Guangdong, China 2019 MT450871
XMX 7S Muscovy duckling M [E China 2021 MZ334491
GD-23/2023  ZT8 Muscovy duckling " [E China 2023 PP763298
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1 NDPV B SPF B3R5 53 E
Figure 1
SPF duck embryo.

24 ZERFLBHIBER

Wk PCR ik By b, 1817 7 B
Heyqr B, WFfadiE, SEhznsn ekl
JPol, REERAFS4K K 5 058 bp, A4 Hifll
ITR Kl 382 bp, NS LK JFE A 1 884 bp,
it 627 NEIFEER ; VP FEFHK N 2 199 bp,
Gt 732 NEILIR . WL A I P A B H R
Wi 43 B B 195 8 4 NDPV, fir 4% 4 SDGT0628
(GenBank % 3¢*5 PQ316314),
2.5 WENSFHEIEMSEERHESH

b N G N ARl 5 | ISV
(GenBank)H' F#1 31 ¥RSH mrkAG LA )P 51
PEAT AR e, 45 R B R, SDGT0628 5
GenBank F#kf 12 ¥k NDPV ¥ BRARMIIETE
96.8%—99.8%=2 ], 5 2023 4E4r Bk TX2302
BT ERARRIME B R N 99.8%, 5 2018 4FE40
Pk SD0O101 F1 2023 453 Bk LY G23 AL T R AH
PRz, M 99.7%; SDGT0628 5 GPV #% 1
BRARMITETE 92.5%-96.1%2Z [l ; 5 MDPV %
TFER AL K 81.0%—85.0%, 4>k K 20 18t % i3k
b 255 B 78 SDGT0628 #£5 12 ¥k NDPV 4 F[F]
—itb ¥ E, 5 GPV MR T —AN KA
MDPV HUlifE S —43 3, 5 SDGT0628 #hEL K
FAXT (] 2),
2.6 VP1 EHS FHHEFIRRFLTHT

SDGT0628 Pk 5 31 #hZ&% #Etk Y VP1 24 5k

A: NDPV &Yt SPF #§if(120 h); B: 1E# SPF fgff,
Image of NDPV infected SPF duck embryo. A: NDPV infected SPF duck embryo (120 h); B: Normal

iR 7 40 [ R e X 26 B, SDGT0628 #1548 i
GPV LR AR K 95.5%-98.1%; 5 MDPV
1 FEBR AL A 87.8%—91.5%; 5 NDPV [
ARLEE % 3] 97.8%-99.9% , AR 1 5 /& 1N
2018 4E4r Rk SDO101 #% , 5 &KL 4 v 51 /0
ZEIR—(A 3).

VPl & H & &R X 28, 5 GPV &
HFERAH L, 1245 SDGT0628 kik 13 ¥k NDPV
A 3 AR R A R 89 (Q—L). 142
(D—E). 450 (S—N), SDGT0628 [6] GPV Fl
NDPV M A — A2 HEBR N 1 497 (W-R)IYAELL

I ZR Tl T R 5 Y PR Pk A e
B 5 ¥k NDPV, XF VP12 (3 K P4 7
¥ If 2% NCBI $4R)1E, S 5ldash
SDLY0124 (GenBank %35 PQ593523),
HBXT0314 (GenBank #3%%5 PQ593524),
HNXX0529 (GenBank &3¢S PQ593526).
SDINO0110 (GenBank %35 PQ593527).
SDIN0576 (GenBank % 5% %5 PQ593528). Hi43#5
i) 5 ¥k NDPV 5 SDGT0628 43 B5#k VP1 & LR
FPONAE S AT A, 45N, S Bk NDPV
VP1 ZIEMR 75917 7E 89 (Q—L). 142 (D—E).
450 (SN 52875 | [7] SDGT0628 #k—Fk, {H
497 (WHR)PIARHIZEAE , 89, 142, 450 IR
A7 R ABTE T 2 12 Pk NDPV DA S SE00 % 43 2
) 6 tk NDPV th3L[FIfA7E, (AR5 T HiX
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100

62 Novel duck parvovirus TX2302 (PQ241040)
92 Novel duck parvovirus LYG23 (PQ241039)

94L& Novel duck parvovirus SDGT0628 (PQ316314)

100 Novel duck parvovirus SDO101 (MT084128)
Novel duck parvovirus SD0316 (MN415969)
100| 99+ Novel duck parvovirus AH0316 (MT084125)
100 Novel duck parvovirus AH1605 (MF441227)
Novel duck parvovirus JS1603 (MF441226)
% 13(? Novel duck parvovirus CVSDO1 (KU641558)
Novel duck parvovirus SC16 (KY679174)

93| Novel duck parvovirus AH (MH444513)
96-Novel duck parvovirus GD (MH444514)

81

Novel duck parvovirus FJ/15 (KU844283)
Goose parvovirus VG32/1 (EU583392)
Goose parvovirus B (U25749)
Goose parvovirus 06-0329 (EU583391)
Goose parvovirus YZ99-6 (KC996730)
Goose parvovirus HB-DX (OR544341)
Goose parvovirus RC16 (ON637108)
100*Goose parvovirus NP5 (PQ272760)
r Goose parvovirus GDaGPV (HQ891825)

74

65

100 Goose parvovirus 98E (KT598506)
59% Goose parvovirus SYG61v (KC996729)
74 Muscovy duck parvovirus YY (KX000918)

100/~ Muscovy duck parvovirus FZ91-30 (KT865605)

0.02

39 Muscovy duck parvovirus P (KU844281)
Muscovy duck parvovirus GX5 (KM093740)
Muscovy duck parvovirus SAAS-SHNH (KC171936)
60 Muscovy duck parvovirus JH10 (MH807698)

95| Muscovy duck parvovirus XMX (MZ334491)
91|~ Muscovy duck parvovirus GD-23/2023 (PP763298)
89" Muscovy duck parvovirus GD201911 (MT450871)

B2 5 &tk SDGT0628 £ EEHI R GH LT
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Figure 2 Phylogenetic analysis of the whole genome of isolate SDGT0628. The number on the branch

indicates bootstrap values obtained after 1 000 replicates; The sequence number in parentheses are GenBank
accession number; Scale indicates evolution distance.
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Figure 3 Phylogenetic analysis of VP1 protein in isolates SDGT0628. The number on the branch indicates
bootstrap values obtained after 1 000 replicates; The sequence number in parentheses are GenBank accession

number; Scale indicates evolution distance.
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