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Isolation and Identification of Canine Parvovirus 2C Subtype

DENG Yong, KONG Dong - ni, HOU Li — dan,MAO Ya - qing", WANG Jia"

( China Institute of Veterinary Drug Conirol , Beijing 100081 , China)

Abstract: The faeces samples which were collected from a dog suspected infected by canine parvovirus ( CPV)
were detected by nano polymerase chain reaction(PCR). Then the samples were innoculated into F81 cells to
isolate CPV. The proliferation of the virus in F81 cells was detected by immunoperoxidase monolayer cell staining
(IPMA). The VP2 gene of the virus was amplified by PCR and sequenced by DNAMAN software. Compared with
the whole genome sequence and the nucleic acid sequence of related proteins of parvovirus published on NCBI,
the strain of the virus was identified and the amino acid sequence of the strain was deduced. The results showed
that the virus was positive for CPV nucleic acid. After the virus was inoculated into F81 cells, obvious cytopathic
changes (CPE) were observed. Serological identification showed that the virus was positive for CPV antigen.
Sequence analysis showed that the open reading frame ( ORF) of VP2 gene of the strain was 1755 bp.
Evolutionary analysis showed that the strain belonged to CPV —2c¢ type and was named CPV —2c¢ — Guangxi23.
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R AN/ NI A2 R 417N B ( Canineparvo —
virus, CPV ) 51 2 iy — Flr s B2 42 fih M | 201 % e
W IR AEIG R L DU ZIR i | i R 9 K
20 S 20 Ry FEERRAE , 43R It B i R N A
PO WUR BRI i 22 E R
Bss A ML, 5 R ) B K o R i A R R e A R
2B R LA, 51 RO R AL, s RBE T
TR A B A IREAT , A2 6 7 R At B A ™ i A 9%
Wz — BRI R T B RGT AL, BEK
25 I RS, 35 R 0 N BBOR 8 22 | R 41 /1N 75
SR e FE AR ED T AR ORE T Ak
PCR A Sy B BEALLIER G R A /N 1 R A,
JEAE F81 AN FIGAEEER B 43 B s i 1o 9 oK
PCR 1256 AG I | i 25 1250 | B 32 2ok S Ak ) Tl o 22 A
Jage e (IPMA ) o 56 A1 3L I 3 40 B, 0 s G Ak
Y100 SR W CPV A8 SR O R AT R AR
WA Xk R A TR W e Ay 2 A5 B T X iy v
JFH P92 B RS D 7 2k B AR 3
1 # #

L1 i me A 8 A A (F81) S
[ 24 it WA T 2 o)t S U 512 0 25 ORAE 5 o R R B
TIVE RS B e i R ZE i ; pMD — 18T SR 4%
& (Hit*> K8201AB) I [ T TaKaRa 24,

1.2 FER# DMEM B3 (#5 8118126) 1y
H GIBCO A 7w \MEM ¥;#: Wk (it 5 AC10447375)
W4 Hyclone 22 &) SR I3 (L5 ST170802 ) 14 F
PAN SERATECH ; Vi 5 1] 5 % & #h (41t 5 180508 )
WA WA SR ENHRREER (M-S
20180201) Ity [ #1253 %] ; DL2000 DNA Marker
(#t5 746087 AH) ] H L7 /3 7] and Pluss Marker
(#it'5 AHF1915A) I [ TaKaRa /A 7], Taq DNA 3
A (L5 745661 AH ) W [ 1 3 78 2\ F]; DNA
FRIBURA £ (5 03718KC5) g [ AXYGEN 237 ;
IR ) & (5 R6620) I | AXYGEN A #l;
YK PCR iH & (L5 NPKO1) g [ 1L 4 KR IEAE W)
AR F 5 5k 3 O ) & (S 6020) 1 H

TIANGEN A,

1.3 FEMNHE  CO,HFEHM (THERMO A H) |
PR B (OLYMPUS A 7). PCR % ( 3¢
BIO - RAD/A Al ) | /N AU 5 3 2 VR 25 .0 AL ( HIMAC
AT R VR R O HL(PROTEINSIPMLE 24 7)) |
e HNEEIR 1% 2 55 ( TANON2500) (| i K RERF
A HA), B F K F ( METTLER TOLEDO
P1203 - 1C) i 5 20 32T ML ( Biofugo primo R)
(3£ E THERMO A #l)  Milli — Q 4l /KL (£ H
MILLIPORE 2\ W] ) | #% W #& ( 3¢ B EPPENDORF
AT 96 LV B EEN O M BER T ( AR
THREAT) e BB (OLYMPUS A ) 4%,

2 F ik

2.1 MERAEAE SRAIGIK PCR RGN BH M
SBEALLER YL R AN/ BE R FEMEAE AR B ZEME A
EP 4 rf H PBS K HE, A 1% & HEH R,
15000 r/min &> 15 min, ¥ F 35 0. 22 wm JE 5
A IEBR S VE 2 BUREERE AL, - 80 CIRATE

2.2 mENLBELEHAE KRS E PBS &
B SRJ5 15000 r/min B.0> 15 min, AR WA B |-
W, 40,22 pm JEAR TSI L8, R0 80 T3 1k
) F81 4 A H, N A% 5% FBS (i 4 M%) 1
DMEM 4055530, A 1% 7 B8 Z WP, K5
LA 37 °C,5% CO, AN FRA AT 1 37, IRl A5 1E
B AR IR ROUL S A A K15 0 R 2 i A
(CPE)TEML, H & 3 1R CPE N 5% %, = CPE
A0 PR 2% 3 A0, S L 90% 1Y CPE I, W3k
THEE o

2.3 H& PCR il %

2.3.1 3l4iit A e . M GenBank H1 KR
CPV — 2 (%35 . AB054222 ) LK 20 JE 41 (1 4347, 1
JH Primer 6. 0 FAF 391G CPV VP2 BER B4 K
JEAN 519, Zead VP2 BER 4 P8 L X I i 1 o A
SIS THRE YR 574 bp H BS99
PR BRI A R AR (E D),
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&1 CPV VP2 EE{RFF I PCR #1854
Tab 1 The primers of CPV VP2 gene conservative

sequence PCR amplification

3194 i FEHl(5" —37) PN
VP2 - F TGATGGAGCAGTTCAACCAGA
574b
VP2 -R TCAGATCTCATAGCTGCTGGA P
2.3.2 M4k DNA I FES R EED BG4

K379 DNA 2L A AXYGEN A H] i) DNA #2
WOan) Gt T, FAR SRR R IR B A5 AT
2.3.3 PCR ¥ ¥ LUHEHUY DNA RBf, i H
5149 VP2 —F Il VP2 - R k934 H 0 R BL, K/ R
574 bp , HHE EALLF S5 9K PCR #4793
# PCR 724 5 pL 5 6 x Loading buffer JIEEZE Mk
B2, 76 1% M SR AR MR BE e LUk, Rl 120V,
30 min J& , TRERSSAR RGN AR S5, I BAH
2.3.4 SR HOEMMGE HA BEJTRTE 96
fL V7 BIGGEEAR BT . BRI R T 96 FLIK
S ISR P A G RS I S5 1% B 21 40 i
W4 CHE 1 h e e

2.3.5 fsEid AL BE R E a4 & 0k (IPMA)
%2 W1 mL S B Rk B, 4690 0. 22 pl
USRS PR T F81 4L, I AR 2N 5% G4k
L&) MEM, T 5% CO,,37 C 153 48 h, H PBS
(200 pL/AL) ¥k 3 U, XK+, BBl % 1 3
B e, BFLANA 100 pL 33% N - PBS, %
TEACE 30 min, 7 [ & W, AR R T, 4T
IPMA 55, AR L BT . R SL AN A 200 pL
VRV, B IR — W e i R, K 4R
RN VR it R T A ot | B I 356 % R
FIBE A 10775 X6 R P 1 100 f5 9 B B R s B¢
MLIEFE S 3 A BIXE R AL, &L 100 pL, T 37 C
TAE TR 1 h, FRRUENUS , BALINA 100 pL #
FEr) HRP — SPA BUR A AL YR bR 10 9 — 30, B J
N &, T 37 C AR T RCE 30 min, FHIK
Vb, EALANA 100 wL JEY 86w, # 6, T

37 CHRAA R 15 min, FF25 RN, BEFLINA
200 pL ZEMBKBEMR — X, AL A 100 pL ddH,0
WAL . AE WA PSR &AL W A O, A TAE
MEERHIE . E CPV BRI IMYE T, 45 9 5 ik 4
F14) 240 4% € J 4 I PN S 200 i A ) T 22 A T )
TE R BEE , 5 TG 5 B 40 i A2 TG 2 € 5 1y R 52 Sk
BRI

2.3.6 VP2 AR PCR ¥ ¥ 5 59 54 1E NCBI
Kk BRI CPV 1 VP2 J7 41, ffi F DNAMAN
BAFVEAT HE R, MO e XE 45 SR kB CPV 1Y VP2
LA AR ST X I8 fd ] Primer6. 0 #0503 — %t 8 3%
KA EE VP2 FEHR 2K W54 PL P2(F%2) ,i8
if PCR 7355545 VP2 2K FEEH (£ 3), Frfli HrY
U b T A A R A R, BORK
1755 bp., $%3CHk™) 7 ik 4 BURE G FE | B 4 xR
5¥sifE CPV 19 DNA, #£47 PCR 4" 14 A B 5 b R Uk
EERWEE . H AXYGEN 72 w] ) 5 g 1T 50 77 6 ol
e PCR 74, ¥Ry H R R B pMDIS - T
HAK 16 CEELR, Ak E. coli IM109 , Z2fiH) %
JEFIBURL PCR % J& , B BH A SE R b A T2
/NN A N

&2 CPV VP2 &KER PCR ¥ 1E5|4
Tab 2 The primers of CPV VP2 gene PCR amplification
EILZE4 FFAI(5° -37) PR
VP2 -P1  CGGGATCCATGAGTGATGGAGCAGTTCAA

1755bp
VP2 - P2 GGAATTCTTAGTATAATTTTCTAGGTGCTAGTT

&3 PCRUEBSH
Tab 3 PCR amplification parameters
I it PCR JZ 1A % PCR S N2 7

Plu B ELEE 1 pL. 59
PI. P2 & 1 ulL, 2.5

CPV mmol/L. dNTP 5pL.5 x
PCR buffer 10 uL, # %
2 pL.ddH,0 30 pL

98 C 5 min;98 C 30 s,
55 °C 30 5,72 C1.5 min,
30 MR ;72 °C 10 min

2.3.7 RF3ImE B oM OBREEE IS BY BH M R
FHMF  MF455EF DNAMAN ST 3R15 149 VP2 3
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PFFIRE TP, -5 NCBI _E B 1K 417N
BRI RS R LT 9 LA KA G EE AR 7 A T L
BB 7 FL T 43 B I TR BT S R ST )

3 BRESW

3.1 WEEFI @M LWL B SHAELEE Wk
EIERRNT P81 ISR S 4, R R A0 B
HERL AR B TR B B CPE, A2
PR MRS IE R (K 1) . RERRIF RS2,
3R LRI FE Y CPE, K 3 3 CPE (AR S fiv 44 1

CPV - Guangxi23,

3.2 HWEFE®T HER K PCR YW HEM
FEILL 1% BiNeHEEERS Fa UK , 25 0 W /R 7E 574 bp Ak
AL E 5, 5 BUN S R A, R R Y
VP2 fRSFIFSI (R 2)

3.3 agmjgdigEa il R SRR MBS
5325 b WA 2T AR AR VR |, 25 SR s 0 2
TE4 CHMFTReMBEEEMLL 4, 5 2 A CPVY Il
BEREARAT (B 3) o % LI WU BERL M T ik 2,

A: CPV XYL F81 4L ; B 1E % 41HE
A F81 cells infected with CPV ( x100) ; B: control F81 cells ( x 100)
1 REZ CPV Y F81 ZRAaFN{ERR F81 4HAE
Fig1 Healthy F81 cell and F81 cell infected with CPV

M:DL2000 DNA Marker;1 .2 #f i PCR 743 . B %t R
M:DI2000 DNA Marker;1.2:PCR production of sample;
3 : Negative control
E2 CPV-VP2 EERFFFIE PCR =4
Fig 2 PCR production of CPV — VP2 gene conservative

sequence from samples

3.4 HkdEAYEEE R 43 € % (IPMA) X
EHER KRR AR P81 A MISE R 48 h S
JH 33% W BRI 22 , 48 5 F CPV FH A I 3 0 BF 4 1
T, 4% 1:100 Fike, #4218 TIPMA #2167 sk b 47, 45
W REF T F81 A AR S BHME: s B, 4 A%
JEI Rl RARLT L € FEFP R B 181 4 MIAS g 5 BAPE
LT B S22 3040 M 1 5 B0 00 o 4 o 22 11 181
L AN R 5 BH P a3 B, S 30 H A A £
SR G (B 4) .

3.5 MEpgEXR 5 7%, Guangxi23 FE & 41 /)
R A T dnfih VP2 35 [ 426 o 24 IR 1Y 2 i
g GAA, Zifith Glu, & BIX (K 5 vh B 41/ N 58 0
CPV —2¢ B! #5454 CPV - 2¢ - Guangxi23,,
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.23 .

D14

1 =23 B R MR UK 2 A5 LU R ;24 910 2 20 L X T
Linel =23 serial two — fold dilutions of the virus; Line24: RBC control
3 REMRFEENER
Fig 3 The result of hemagglutination

CPV infected CPV infected
s .

=

Non-infected

A BAYEINTE ;B BAMEMLYE ;C. FHPEMLY A: Rabbit negative serum;B: Rabbit positive serum;C: positive serum
4 F81 #RatEF CPV /%5 48 h /5 IPMA &R ( x100)
Fig 4 IPMA results detected 48 h after inoculation of CPV in F81 cells ( x100) using different sera

1240 1250 1260 1270 280 129
o Tt P B o T o ot ot o Tt T o Bt et oo o o 0 T T o o T T T o T8 T T Bt o [ DT [ T8 B B o o Pt T |
CPV—-2C—Guangxi23
CPV—2a-NY-142
Con=ensu=s [agattggattcasaatattasactttaaccttcctgraacd a taatgtattgcot
1260 1270 1280 1290

CPV—2c-Guangxi23 T 1T AACC T TCCTailAACAGARGATARATGITATTGCTACCAR

N E&-ECUYNY EE TGTATTGECTACCA AR A
T TAACCTTCCTGTAACGAATG®GATAATGTATTGCTACTCAA
AACCTTCCTGTAACAIGATIGATAATGTATTGCTACCAR

GAA—Glu (2¢)

WAL L L p o (2a)
AATBF GaT—Asp (om)

CPV — Guangxi23 4t 426 i Z LR MBS T4 GAA T CPV —2a 4ilith 426 {3 Z AR I 2T F 4 AAT,
CPV -2b %k 426 2R HY %S T4 GAT
The codon for AA at position 426 of VP2 of CPV — Guangxi23 is GAA, while AAT for CPV —2a and GAT for CPV -2b
B 5 CPV - Guangxi23 # &l F % E
Fig 5 The sequencing result of CPV — Guangxi23
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3.6 JFF 44 fd ] DNAMAN B {4720 b7 e
XF, G55 7R Guangxi23 FE 5L 5 CPV - 2¢ AU [R] R4
HBTE 99% LA -, MFITIN Y VP2 A 2 3 1% 1y 47 4
SRS A A CPV - Guangxi23 1E VP2 55 1 426

PR FERR N Glu, 8 H 51 Lo 45 R R W40/ 25

g CPV —2¢ B FFAEAE 267 (F)—267(Y) .324(Y)

—324(1) 2 ML, W3k 4 FoR,

# 4 CPV-Guangxi23 VP2 588 VP2 EAF KB A SEBRILE

Tab 4 The comparison of the amino acids at critical sites within VP2 protein of

CPV - Guangxi23 and the reference strains. Accession number of reference

MR I h R E

bk L
87 101 297 300 305 324 375 426
CPV -b CPV -2 M I S A D Y N N
CPV -GZ CPV -2a L T A G Y Y D N
CPV -431 CPV -2b L T A G Y Y D D
CPV - M52 CPV -2¢ L T A G Y Y D E
CPV —-2c¢ — Guangxi23 L T A G Y I D E

# strains: CPV —b (M38245), CPV — GZ(JX120178), CPV —431(AY742951), CPV — M52 ( KC196087)

4 WitEHR

ABIFFE PSEAL K A0 /N B 2% G 1 R FE A vh 43
B — MR T S A R R TR A A KE L
BEIEG | Sy ik ST ) it B2 00 L 4 €0 12 LA R A oK
PCR " #4346 1 VP2 3 K 43 M7 55 2 Fh 7 3k 2
SEHE S B R B A K AN B X R R R
CPV -2c¢ # Jfig44 K CPV - 2c — Guangxi23

NT X F 1967 4F H Binn 55 A DA fE B K
P P4 B 2 89 R M 40 /N K B ( Minute virus of
canine, MVC) ( I B4R CPV - 1) T J5 ok &
PG 8w 24 R KA/ EE 2 B (cpy -2) 1,
1Z45 A1k, CPV HAA — )5 Al B CPV -2, (HA
[F)RERRIBI BT A BT 22 5, B T 2 WAy |
CPV —2a CPV - 2b CPV - 2¢ (a) Ml CPV - 2¢
(b), CPV -2 LB S AR PRAEHE AT 12 154 , %
S BE T RE FHA 14 11 0000 2 728 S T R, 3 o B A4 1
KBS Y ansA A | 35 R TR e R S
FILFG ,CPV &R EDURER AP 15+

T FERLEEE #1284k Mara B SFAfF 58 0IE S
CPV -2 5 RNA J B AHBL, 38 BUAT =) 19 38t 4% 57 o
P, Parrish Z5423H8 , 1978 — 1980 4F 43 B 14 2 K 2
CPV -2 & 1980 4F )5 70 B 3 bk 302 5 — 2,
Parrish 5552 HURORT R i 44 4 CPV - 2a, LAFR W]
JE CPV -2 WY AY AR RN, AR, el iy
CPV -2 # CPV -2a 2 F L, &K CPV -2 i 7,
CPV -2a 7E VP2 SMEEE 1 HA 5 D EERR IR,
ELIE I3 e S R R AR 3R T T S R A = 3 L A 2
FRPE. 1984 4E YL T 55 — RO RO BTS2 S0k A
&0 CPV =2b, — & Al CPV - 2a IRA Y, & A
[F] Z Ab7E CPV —2b 5T FEHUFALEA 1 A
BEPR (Asnd26Asp ) B, BEJS BT B v B BT A K%
L, Asn/Aspd26 Glu BRSPS ek AE . [F i,
A HIRFFEE WG Clu - 426 28 5 MRAE S — i 1Y
WA N CPV =2,

WFFEER VP2 EEE CPV e S BE H, hy
Him B8R 8 A, BiE CPV i 5 248 i
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X B, JuHoZ CPV ik PR AU oy BUAR 38 5 2 067 T VP2
HE MY 426aa, JiE— LI UEZIr B bR, A S5
MAHZIR R R VP2 LR UEAT T o R oA, 45
%E%prﬁ%ﬂr#%ﬂéﬂiﬂ@%%%Elﬂi’aﬁéﬁziﬂ“itH

KN Ry 1755bp WY FER - Be, I 7 5 i 47 ) 054
A oniZ RN 5 CPV VP2 E@Iﬁliﬁﬁﬁfiﬁ 99% LA

B oK EUEM T %0y B RR O CPV, 2P
X VP2 BEIK X IV FY) 28 5 R P 91 o3 A R ] 2200 7

Wk 426aa 1 Glu, FF 4 CPV —2¢ BIAQHFAEL | ifif H.
VR bR A — e A (3 5t R A T AE S AE 267

(F)—267(Y) 324(Y)—324 (1) 2 Mkl
A5, DT AT RE 23 2RI 53 B AR I IR e el 7 7
R/ 7 B o 2R AR 5 AT RE PR 4R JLAR, X
SAFHR R B, FRIE FEZLL CPV - 2a B
FAT!S 7E 2010 4F2Z T, E A CPV - 2¢ HBE,
T JUFE IR B S B R EA CPV - 2¢ BRI, 3X
VbR 20 /I 75 4 A R EAR P, LA B85 DXl A%
AEJ) . AWFIEN R A2 ) 2l 43 25 31— bk
CPV -2c AL #E 76 VP2 FE [ 426 & HR N Glu,
MBS 2 B 3 B e ) e i F W I &
g BE Y LA, B SRR E 3 7 9 3 A R A AE 267
(F)—267(Y) 324(Y)—324(1) 2 M HRAE, it
WA /N EETE AT AL 107 B R 000 R 20 /)N 2 72
SO, W BB AR S mT AP SR
TR AL BB E R
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