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Genetic evolution analysis of VP2 and NS1 genes of canine parvovirus in selected
regions of Heilongjiang and Jilin Provinces from 2021 to 2023
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LIAN Shizhen, DENG Xiaoyu, LI Yunzhen, LI Zhijie, XU Liwen ", BAI Xue "
(Tnstitute of Special Animal and Plant Sciences, Chinese Academy of Agricultural Sciences/Key Laboratory of Special
Animal Epidemic Disease, Ministry of Agriculture and Rural Affairs, Changchun 130112, China)

Abstract: To elucidate the epidemiological characteristics of canine parvovirus (CPV) in Northeast China in recent years, this study col-
lected 58 anal swabs from diarrheic dogs in Heilongjiang and Jilin Provinces from 2021 to 2023. VP2 and NS1 genes were amplified by PCR
and analyzed through genetic and phylogenetic sequencing. Results revealed CPV sequences in 37 samples, including 36 strains of Asian—
type CPV-2 (Asia CPV-2) and one feline parvovirus (FPV). Genotyping showed CPV-2c as the predominant subtype (33/36), with one
CPV-new 2a and two CPV-new 2b strains. Evolutionary cluster analysis indicated that 32 strains (89%) belonged to the Asia IV cluster,
while four (11%) were classified into the Asia Il cluster. Additionally, novel variants carrying distinct NS1 ( 601/544F/545V/630P) and
VP2 (267Y/3241/426E) mutation profiles was identified and designated as the Asia— V type. And, the FPV strain exhibited the characteris-
tic VP2—-A91S mutation prevalent in Chinese FPV isolates. The study suggests that CPV—2c ( Asia IV cluster) dominates the current CPV
epidemiology in northeastern China, with a potential evolutionary shift toward the Asia—V type.

Keywords : canine parvovirus; Northeast China; genetic evolution analysis

Wk H . 2025-03-14 5 f&RIH . 2025-12-19

HEWH . FRAKP2ESIE (32100408) ; FHARABHAREITRIBIE (20230202090NC)

W—ER . R, 2, B WOOW, 4o, @i, #LESE 1R

s WAEVER . VFINSC, 4, BF5E07 o Sh G Y JF 2 5 R AT R 2%, E-mail: 82101221266@ caas. cn; M, WFFE R, W57 NI
B YL TIR 22 5 AT, E-mail: baixue0l@ caas. cn,



<72 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No. 5

RAM/NFEE (canine parvovirus, CPV) J& T4/
WAL AR REIR AR, R—Fh B ik
ZER I JCHERE DNA JRRE s R A EAR 20025 nm,
HIL[RI2H & B AR T B LR P DNA, K25 kb, N
B4 2 NFURIAE (ORFs), ORF1 il R4 Fy 2
F4 NS1 il NS2, ORF2 445 & (4 VPl f1 vp2l' |
VP2 & FERA T I RBUR R 1, JoE i 48
mEPERIfE BT NSI B e R A R P AR X
Prp, R—FEAZFMIIRENBIRILER, ERER
HilrPREEEH, AT,

T H5H/MERERHE R R R CPV -1 (R
UM EE) X4y, ¥R A1/ A 4 CPV -2,
CPV=2 s& Az H A0 LI/ JE W BE  (feline panleuko-
penia virus, FPV) VP2 f[ A300G 2 BE 12 {7 A5 =74
1Mk, FHM 1970 4FFFEa 7e it Fu B N AR D BiE
VP2 SR By A, 1979 E4iE T HA VP2 EH
(M87L., I101T, A300G. D305Y £l N375D) 7F 4%
JTHHEL CPV-2a 28530k, 1984 4EHHEL T CPV-2b
B (VP2 N426D) AR SR, 2000 4F 2 KA E T
CPV-2c¢ B (N426E) Z55#k" ) FRET 1982 4E 5
WRIL CPV-2, 1986 4F CPV-2a BUL CPV-2 BN T
B AU OB S CPV-2b T 1997 AE L, I 5
CPV-2a [FIHMERE Y . 5 CPV -2 {URY R BB A
], CPV-2a, CPV-2b il CPV-2c 28 A RALIR YL R
By, ARG R S P R A R A= £ A 3
YIeE 111 WSS RN CPV 05 B A 53 5 5 1 s
N ISP SRR

CPV-2 [RfE ettt , F Bt 38 - kiR
fil 5 Y 1) A L] Rl AR AR . B B 24
IYSIGERAG ALY, WNMREL S B b R RN BE LA SGH
AR WL, P CPV R I FR R IR 32 2 2 H
PEW %, I ARIER A IR . 4R, Xk AR A B
WIS, FERERK . & PR A gt HA:
WREEHIRONR, EZGHEO MR K AE 220 5
DEVIRY K, AR HLIX R AR P IETE R AT
TR E] T 37 A~ CPV FHPEREAS, X VP2 F1 NS1
SN HEAT T G 34k 430, e B L i 58 A
A, DU T AR dL L IXGE 3 4F CPV IR
TN, ARz S,

1 RS

1.1 FELH

DNA #2HURH) & . PrimeSTAR® Max DNA Poly-
merase , 6XLoading Buffer Il DNA Marker 4 H Jt 50 4>
KB AW A IRA R, 519 o RS PESLEY)
PHEA TR A WG

1.2 mElgES AE

IPRIREEE RAE KA (22 43) FIBIILA
W (13 43) . FFFFRRT (23 1) BWERAE
IR RATI T, IR T sk, FREMRAT
HFEF LS5 mL BLEH, MA 1 mL KF PBS
(pH=7.2) RL24 h, T80 CREKR 3K, 4 C.
10 000 r/min &.0>» 10 min, B IH B 0. 22 pum JE 5
TUERREE, T-80 CHRIRIRAT
1.3 S|¥igit5&aK

2% CPV K4 ( GenBank & 5¢'5 . 0P957419. 1)
PRSFIX, N Primer Premier 5.0 1% 11 3 X159, 43
ST CPV HYE, VP2 I NS1 &K 1, 34
B9 B BER /N3 R 286, 1755 FiT2 007 bp, i
A S LE R PR BT L

%1 PCR3|#
ZFR 3 (5'—3") PR/ bp
JD-F AGAGCATTGGGCTTAAATTTC
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MT106235 CPV-2c Vietnam 2017
MT106234 CPV-2¢ Vietnam 2017
MT106237 CPV-2¢ Vietnam 2017
ACPV-JL230416
ACPVJL220710
ACPV-JL230412
56 | MT106229 CPV-2c Vietnam 2017
MT106231 CPV-2¢ Vietnam 2017
le—— ACPV-HLI230409
ACPVJL230417

» ACPV-HLI230329
KR002793 CPV-2b China 2013
KR002799 CPV-2b China 2013
ACPV.JL230413
JQ268284 CPV-2b China 2011
KR002796 CPV-2b China 2013
ACPV-HLJ230407
KR002800 CPV-2a China 2014
JX660690 CPV-2a China 2011
KF638400 CPV-2a China 2010

ACPV-HLI210214
KR002792 CPV-2a China 2013
KT382542 CPV-2a China 2014
|| Lo214070 OPv-2a Vieam 2013

MF134808 CPV-2a China 2017
{—— MT106238 CPV-2a Vietnam 2017
|—— JQ686671 CPV-2a China 2011
|—— KM457135 CPV-2a Uruguay 2011
KF676668 CPV-2a China 2009
KM457102 CPV-2a Uruguay 2010
KM457132 CPV-2a Uruguay 2010
KM457136 CPV-2a Uruguay 2011
KM457137 CPV-2a Uruguay 2011
KM457139 CPV-2a Uruguay 2011
KM457141 CPV-2a Uruguay 2011
KR002802 CPV-2a China 2014
KR002804 CPV-2a China 2014
KR002805 CPV-2a China 2014
KY403998 CPV-2a China 2008
T EF011664 CPV-2a China 2004

KR002798 CPV-2a China 2013

1=

93 EUB59116 CPV-2 USA 1979
s6 [ EUB59117 CPV-2 USA 1980

9 | MG434738 CPV-2a Italy 2016
MG434745 CPV-2a ftaly 2017

w ’— JQ268283 CPV-2a China 2011

KF366250 CPV-2a India 2013
KR002795 CPV-2a China 2013

KR002794 CPV-2a China 2013

KR002797 CPV-2a China 2013

P KX774252 CPV-2b Brazil 2015
—{ » E MF177256 CPV-2b Brazil 2013
MF177258 CPV-2b Brazil 2013
% [ MF177280 CPV-2b Ecuador 2011
100 | MF423123 CPV-2b Canada 2014
MF423124 CPV-2b Canada 2014

KX434460 CPV-2c ltaly 2012
MF510158 CPV-2c ltaly 2016
_w: MF177262 CPV-2c Paraguay 2009
MF177286 CPV-2c Uruguay 2011
MF177250 CPV-2c Brazil 2010
[—— KU508693 CPV-2c Australia 2015
[ MF177242 CPV-2c Argentina 2008
MF177270 CPV-2c Ecuador 2011
MF177277 CPV-2a Ecuador 2011
Pfizer/CPV/IEU914139.1

elntervetCPV/FJ011098.1
MerialCPV/FJ011097.1
@, OMB40096 FPV Canada 2018
% I oPfizer/FPV/EU498681.1
= Merial[FPV/EU498680.1
MH165482 FPV China 2014

00020

A FPV-like-HLJ210620

MZ005633 FPV China 2020

MT178243 FPV China 2019
MZ913314 FPV China 2021
MZ913318 FPV China 2019
MZ913315 FPV China 2019
MZ913316 FPV China 2019
MZ913317 FPV China 2019
MZ913319 FPV China 2019

A KRB EHR; @ BERHR; FRNSHTII B, TR,

B4 VP2 iEfEELs



BHEEE

2026 4F

W58 % 45 75

2.3 VP2 EHESEBASS

BEARATIY 37 45 VP2 S FH IR 7 515 GenBank
f1 FPV, CPV-2, CPV-2a, CPV-2b, CPV-2c LA K
PEWMRIL 18 4% VP2 S5 7 51 (1) G4 S L MR A wi ifE 47
XA (3R 2), 37 SRBRITHIIE 0 4 FhBE
Bl Hb CPV=-2c B 33 £, CPV-New2b %% 2
Pk, CPV-New 2a %l &z FPV-Like #5 1 ££,

AHFFE RIS CPV-2¢, CPV-new 2a fl CPV -
new 2b BIFEREYY HAT CPV (1 L5 S JL R AR 1F , Hirp
33 #k CPV-2c¢ ELAT B S SE /R A L AR 1E 101T (5
CPV-2 [X4}) Fl426E (426 {5 NftFE2a%, D
R 2b B, E AR 2e BY), FEMCEEAN B, MRS 297
AR KA S Bl A R4S, i T CPV-new 2b
B2k, DI CPV-new 2a % 1 &k, M4, A3 1 Bk
HATMA PPV 2R SRR S R (80K, 93K,
103V, 323D, 564N il 568A24), % FPV -like ¥k 7E
91S MYZRAF & H AT FEWATHY FPV BRI AR 45,

HHG, CPV -2c B /AFB MM ASC RAZEW S
F267Y ., Y3241 27— th B, 3R4519 33 Bk CPV-2¢

RIBERE VP2 (W78 S s B R B, 250 R R 7
AT RR B EE R 4 Gl A 33/37 (89.19%) . 33/37
(89.19%) . 33/37 (89.19%), S5FEVGEH, Fikf
G LI CPV -2¢ 22 R #—3, HAMI Y
CPV-2c 3 Q370R il 1447M 78 Fi#a v, CPV LE 1
¥k VP2 531514 37 4 VP2 JFHILE%E 5. 87, 101,
267, 297, 300, 305, 324, 426 %55 FEWR 7 A A &L
REREEGEAS X 7] BB T BER /05 B fe g 2R i) 2 32
JRHZ—,
2.4 NS1 EiRE SRS EHEL S

37 %4 NS1 %15 GenBank H' 62 45 CPV 1 10 4%
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SRR, 37 45 NS1 [P 8 Z [a] 1 [a] U5 14 7F 98. 6% ~
100%, 5 23 %3k A ANRHLIX 2 % #Fk CPV NSI 3
PR3 (4 TR 5 Ky 98. 5% ~100% , #E 5 36 2% CPV
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EU659117 (CPV-2) AP S R M ANT AT ATF S ADNTYOQNNTTI S G
MZ913314 (FPV-like) - - - K - - KTV - - - - - - D - - D - - - N A
MZ005633 (FPV) - - - K - - KTV VYV - - - - - D - - D - - - N A
Pfizer/FPV/EU498681. 1 - - - K - - K T V - - - - - - D - - D - - - N A
Pfizer/CPV/EU914139. 1 - - - - - - - - - - - - - - - - - D - - - - -
KR002794 ( CPV-2a) - - - - L - - T - - - — A GY -1 - D - - - - -
MGA434738 (CPV-2a) - - - - L - - T - - - - AGY -1L - D - - - - -
MF177277 (CPV-2a) - - - - L - - T - - - - AGY - - -D -8 - - -
KF676668 ( CPV-2a) - - - - L - - T - - -YAGY -1 - D - A - - -
KF638400 ( CPV-2a) - - - - L - - T - - - - A GY -1 - D - A - - -
KF366250 (CPV-2a) - - - - L - - T - - = —AG6GY - - - D - - - - =
KX774252 (CPV-2b) - - - - L - - T - - - - AGY -L - DD - - - -
70268284 (CPV-2b) - - - - L - - T - - =Y A GY -1 - DD A - - -
MF177280 ( CPV-2b) - - - - L - - T - - - -—AGGY - - -D0D - - - -
MF177258 (CPV-2b) - - - - L - -T - - - -NGVY -L -DD - - - -
MT106229 (CPV-2c) 6 - - - L - - T - - -Y A GY - 1URUDTE - M - -
MF510158CPV-2c) - - - - L - - T - - - - AGGY - - - DZE - - - -
LC214969 (CPV-2c¢) 6 - - - L - - T - - -YAGY - 1URUDE - - - -
CPV-HLJ210214 (2a) - - - - L - - T - - - A G Y - - D - A - - -
CPV-JL230413 (2b) - - - - L - - 1T - - - A G Y - - DD A - - -
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AR

CPV-HLJ230407 (2b) D A - - -
CPV-JL230416 (2c) E - - -
CPV-JL230412 (2¢) E - - -
CPV-JL220710 (2c) E - - -
CPV-JL230417 (2c) E - - - -
CPV-HLJ230409 (2¢) E - - - _
CPV-HLJ210228 (2¢) E - - - _
CPV-J1230421 (2¢) E - - - _
CPV-J1.230420 (2c) E - - - _
CPV-J1.230419 (2c) E - - - _
CPV-JL220711 (2¢) E - - - _
CPV-JL220709 (2c) E - - - _
CPV-JL220708 (2c) E - - - _
CPV-HLJ230510 (2c) E - - - _
CPV-HLJ230415 (2¢) E - - - _
CPV-HLJ230412 (2¢) E - - - _
CPV-HLJ230411 (2c) E - - - -
CPV-HLJ230406 (2¢) E - - - _
CPV-HLJ230404 (2¢) E - - - _
CPV-HLJ230402 (2¢) E - - - _
CPV-HLJ230331 (2c) E - - - -
CPV-HLJ230329 (2c) E - - - _
CPV-HLJ230204 (2¢) E - - - _
CPV-HLJ230125 (2¢) E - - - _
CPV-HLJ230105 (2¢) E - - - _
CPV-HLJ211030 (2¢) E - - - _
CPV-HLJ210829 (2¢) E - - - -
CPV-HLJ230408 (2¢) E - - - _
CPV-HLJ210619 (2¢) E - - - _
CPV-HLJ210307 (2c) E - - - _
CPV-HLJ210306 (2c) E - - - _
CPV-HLJ210715 (2¢) E - - - _
CPV-HLJ210208 (2¢) E - - - _
CPV-HLJ210813 (2c) E - - - _

FPV-like-HLJ210620

T WRE, AUFRBIFS; IRE, RAEf; W, e, T,
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ACPV-HLJ210813
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ACPV-JL220709
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- ACPV-JL220710
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x 4“‘— ACPV-HLI230412
ACPV-HLI230510
LC214969 CPV-2 Vietnam 2013
KR002800 CPV-2a China 2014

MT106228 CPV-2c Viet Nam 2017
MT106235 CPV-2c Viet Nam 2017

1

[

P MT106229 CPV-2¢ Viet Nam 2017
z MT106233 CPV-2c Viet Nam 2017
» MT106234 CPV-2c Viet Nam 2017
= K MT106236 CPV-2c Viet Nam 2017

MT106232 CPV-2c Viet Nam 2017
MT106237 CPV-2c Viet Nam 2017
MT106230 CPV-2c Viet Nam 2017
MT106231 CPV-2c Viet Nam 2017

- ACPV-HLI230407
459':; ACPV-JL230413
ACPV-HLI210829

" » [ KRO02795 CPV-2a China 2013

% KT382542 CPV-2a China 2014

Q268284 CPV-2b China 2011

KRO002805 CPV-2a China 2014
KY403998 CPV-2a China 2008
KRO02792 CPV-2a China 2013
7 | KR002793 CPV-2b China 2013
KR002796 CPV-2b China 2013
KR002799 CPV-2b China 2013

JQ686671 CPV-2a China 2011
KF676668 CPV-2a China 2009

MG434738 CPV-2a ltaly 2016
MG434745 CPV-2a ltaly 2017
MF177280 CPV-2b Ecuador 2011

10 | MF423123 CPV-2b Canada 2014
L MF423124 CPV-2b Canada 2014
MF177277 CPV-2a Ecuador 2011

KU508693 CPV-2c Australia 2015

5| MF177286 CPV-2c Uruguay 2011
KM457139 CPV-2a Uruguay 2011
MF177250 CPV-2¢ Brazil 2010
KX434460 CPV-2c ftaly 2012
MF177270 CPV-2¢ Ecuador 2011
MF510158 CPV-2¢ Htaly 2016
MF177242 CPV-2c Argentina 2008
MF177262 CPV-2¢ Paraguay 2009
KX774252 CPV-2b Brazil 2015
MF177256 CPV-2b Brazil 2013
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