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M. ABREMNENTBERTHRENRERSEANBFEYT SRR HE(CPY). B
MEEEA DNA, FLUE DNA HEHR, AT S EM3[9iHiT PCR I, PCR 8 BumHI,
Sacl BTG, HEE T pUCIY AN BamH 1/ Sacl {5, B H K pUCVP2 & PCR ¥ . B H
B TAF 00, SRR IRIE T XA AR KR(CPV-IM) VP2 Z2E M K. VP2
HEELK 1755, SEARBEREE 1 R(CPV-N) . EH 2 #(CPV-B)AH £ O MAN - iEvH
(FPLVYWEBEHBR FFIA KD 99.32%.98.29%.98. S2% , EEMFEN R EE L5 X
98.87% .97.09%.97.77%

ERE: KA, VP2 EE; B i
G ESMT 852,655  TMIFIAE A

3 - 5125[2000}04 0375 - 09

FHH /NP5 B ( Canine Parvovirus, CPV)JR 8 X 64/ MR, ZEREBTIIRE XHE/NFHE
7, R R SmERBE. FRLURBZIRE BB A REER LN EERE, R
EFTERPH R BER, HATE 16 ANBGULSE ETREBHE 20% ~100% 1, Har, Bl E
ERFCPVKIEEMMA DB HITEANE, A TEHERAENTRE CPV EHE
BMAKMBREENTELERFERE, $ SRR M, 1993 F, FHEEEH ATt HIIBEA
FTREMF CPV B, S REW, EFEFERT, BRERL 26%02,

HAARBEREWSIMFEEPR D . BRER —RAFLKR DNAKE. CPVRSRER
FH25om, TRE, 2=+ B, HEFANEE., 1 DNA, 21 5323 nt, EFRASEAT
FrAa R ZHE S (ORF) .3 ORF RiG4A#MEN .5 5% ORF RBEFEHEAQ. IRHSs TR
BHEFHEHMEAEREIE VPLH VP2, VR2 i F VPRI C M, B - F X ILFF—&FmE
T, Langeveld i AF 300 .CPV kM 60 MAHM B AT B B ETTA. Hf VP2
HES0MULE,VPIAZ 10T, VR2 EAM NREZEALHEAFAEHNE loopl
loop3 BREEMN BHRRFRNE, TESVUEFSEPMETE IS KIEEERLENT L
ESHCPVERNRNEAEBWIERRY., RINAASETHREAHABED T ERA
CPV,I"¥HREET CPV VP2 EMH, #iTTHEASH, L TRE CPVERSEHIIN CPV #
BEERESFEY FPLVO ERTRMEERF A LR, M-S R8T

WHHHA. 1999 - 07 - 05, $EF H B 1999 - 09 - 06
* B, G g RS S H (980202)
EERM - EILE(I97T1HFE - ), L. ARG ELT A, #HLrsE. mEN 2.



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

380 B B oW #F g ERLE

THEBS, HNME DA CPV VP2 5 H T S Ay IRin.
1 BHEEF
1.1 WE.#HESEE

KENHERABEYANBETREAFPEEATHSHENEME hFEEFHEE, & E. o
DHS« H A ERF. AWK pUCIO WE AL FESEEHM TR A5,
1.2 E=WidH

Taq DNA B 58 . Bam H . SacT. Hg! I .TADNA E1E . X-gal . IPTG & ADNA/ Hind Il marker FH A
eI RAA.
1.3 5|hgit5&m

HBESMREY CPV 2 1 B(CPV-NITIEE 2 B(CPV-BYEEFAMH £ FAID-Y G H4m -5 S4: 3
W, ATETEEEESI® 1AM 20 5583 BIS]AT BanH IR Sacl FE BB U2 4.

Primer 1 {26 mer): 5 CCGGATCCAGAGACAATCTTGCACCA 3¢ + ),

Primer 2 {26 mer); 5 CGOGAGCTCTATATCAAATACAAGTA 3°( - ),

Sy ERETE T RER AR S M.
1.4 RMERGSER

IRAG R BB 25 ml, HE SIS 4T UF 88, A 2 (55 PBS 1 1/5 R J 14, IKi# FLAE 30 min, 10000
r/min B Lr 30 min, EFF A 10% % Z —M(6000), TAHFREEE 4 CHBELHE. 8000 ¢/min B4 30 min
ELSE, TLIE BE T 5 ml. PRS H7-3-8F B8, 5 000 «/min B .0 15 min B2 b7, 1% 38 000 /mm 8L 2 h,
POREEE T 1 ml 10 f5REM PRSP, 2% PTA falls, I EREES.

W5 3558 O o PR3 40 A M o AR LB R R S o TR BN E
1.5 TSE DNA BRI

F A SDS-E- A THR L), MRS R4/ TP IS R B AL DNA, BUIS3E  BE 51 7% B 8] DNA A7),
1.6 PCRi 3

LUZSER) CPV DNA S84, A PCR B HHEL RS9 1 #1318 2.dNTP. TagDNA B 83, 4 i
. F94C 1min,50C 2min, 72T 3 min, §## 30 +{§3F, T 72 CE M 10 min. T2 10 p1. PCR ~¥1
1 % i F G A T e P R
1.7 EHESFEISH

PCR ¥ R HE £, B BamHI # Sac I A 5# 4k pUCIS WK HIZS® ., BOFIE S M PCR
P, I S B S S R I P B, SRR R R E . cofl DHS«, IR R4, &5 PCR BB LS TR
WEE. HEMRERAEREYLELFME, AWM FH CPV-IM #5F5HE CPV 3Bk A FPLY #
ITHERMEERTM L. i

2 HR

2.1 RENBNSET

BLE SRR AR RIS LER VR, 2 ER L, 0% B2 B SE.LR
HRMAEHE, SPTARE B TFEMERE, KB THR 25 om RPFEHF(E 1) 0E
A ELISA &R FHERBREB R AH /M,
2.2 PCR FPthIkE

MRS A4/ R EFDEBEEA DNA, LI DNA S#&E, AN LT SBaT314 1 f3|
5 2 35T PCR ¥ 1, BB R Bk B R R . 55T 1.88 kb I RHERH (B 2),
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| R R AR E - d0000)
Fig.l Purdied Camine Parvowirus{ = 40000)

2.3 fHMREEMNETR

#1328 CPV VP2 [£ 1.88 kb
BH B A pUCIY R ET £ W (7 &
BamHI fl Sacl Z (8], FKBRIE M FH A
PCREZE,. HIBHER XS RENR. B
)T WA 1.88 kb B9 A7 ([H 2), R
B s R EE  EMEE SRS Bl I 2
BT 20, 5 E AHRE 0 E (F 3.

M2 HEAREE PCR EE

12, HEAREE PCR PRI (1.8 kb): 3. CPV
HFEMA DNA % PCR T B (1.88 kb) | 4. plC19
HEL IR PCR M #8 7=¥ (BAHE A B D2 5. aDNA/ Hind
Il marker; 6. plICIO M%E; 7.8, HHEE AN

Fig 2 Identification uf recombinant plasmid by PCR
1.2, Amplfied product of 1, 88 kb from recombinant
plasmuds 3, Amphlied product of 1. 88kbh [ram CPV
genome DNA; 4, Ampliflied product from pUr19 plas-
md; 5, ADNAS/Hindl marker) 6. plUCIS plasmid; 7,

4, Positive recombinant plasmid.

M3 EHERMENEE

1.8, ADNA/ Hind[l marker; 2. FAYEH AL
¥ 3 B NIA S Byl D ik 4. HAL
% BamHl, Be! T ¥4k 5. B
#2 Bam HI, Suc § M fE: 6. PCR W ¥E o
;7 PCR AR A(1.88 kb).

Fig-3 Restriction mapping of recombinant
plasmid

I, 8, ADNASHind [l marker: 2. Posuve
recoanbinant plasmid; 3, Recombinant plas-
mul thgested by Bgf [ : 4. Recombaoaur
plasmid digested by Bam HI. Bgf [ ; 5, Ri-
rembinang plasmid digested by BamH I, S
Li 6, MNegatve PCR control; 7. Positve
PCR contral.
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Hisde

CPY-1M
CPY-N
CPY-B
FPLY

CPY-1M
CPY-N
CPY-B
FPLY

CPYV-1N
CPY-N
cCPY-B
FPLY

cpyY-1M
CPY-N
CPV-B
FPLY

CPV-1K
CPY-N
CPvV-B
FELY

CPY-1M
CPV-N
CPV-B
FPLY

CEV-IX
CPY-N
CPY-B
FPLY

CPy-IM
CPV-N
CPY-B
FPLY

CEV-1M
CPY-N
cev-B
FPLY¥

CEV-14
CPV-N
CPY-B
FPLY

ATGAGTGATG

GAGCAGTTCA ACCAGACAGT GGTCAGCCTG

CTGTCAGAAA

TGAAAGAGCT

TCTACGGGTA

CTTTCAATAA

-ATCACAGCAA

ACTCAAGCAG

AGAGTGOTTG

Y W

ACCCATGCAC
I ¢ U
' S
N, SR N

TTTAATCCAG

TTTGAACAAD

TAAATAATTT

S Y

A

R Y

AAATTGTAAC

GAGATTGGCA

AAATTTTTAA

TCAGACGOAA

ACTTGTACAT

TTAAMATATGC

TGGAAAACGG

CAGAAAGTGA

Pr 1
GGATAAAATT CUATITAACG

ACCTTGGTCA

ACTAATTGTT

TGTTGITTTA

GAAACATGGC

R

TTGUTTCATG

AATACTATGA

AAGACTGTTT

CAAATGCTTG

GTGAATTGCA

CAGAATCTGL

TTTAGATGAT

S,

GGGAGTITGG

TACTCAGCCA
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CPV-IN 601 AAACCAACCA TACCAACTCC ATGGAGATAT TATTTTCAAT GGGATAGAAC ATTAATACCA
CPV-N 601 —---mm m o mmmm oo o s
CPY-B 601 - - == == mmem e eemo oo —omo———m—n oo SE—
FPLY ) -

Spe [

' CPY-IM 661 TCTCATACTG GAACTAGTGG CACACCAACA AATATATACC ATGGTACAGA TCCAGATGAT
CPY-N 661 —=-- —==== ——mmm e mm o e o e
CPV-B 861 ———-—---—- ——m—m—m——m e mm—mm— e oo oo

. PPLY 661 - - - ==—— ———mm—me oo o R
CPY-IM 721 GTTCAATTTT ATACTATTGA AAATTCTOTG CCAGTACACT TACTAAGAAC AGGTGATGAA
CP¥-N  T2] = mmmmmmm e m e e e e
CPY¥-B T2l —---w= == —ommmmme o e me o e oo
4 5
CPY-IN 781 TTTGCTACAG GAACATTTTT CTTTGATTST AAACCATGTA GACTAACACA TACATGGCAA
CPY-N 781 -——-———--= ——m—-m— - e it L
CPY-B 781 ——-—--—-—— —————m——- T == mmmm mmm o mm e —mmm—m—emm meee
FPLY 1 e T
CPY-[¥d 841 ACAAATAGAG CATTGGGCTT ACCACCATTT CTAAATTCTT TGCCTCAAGC TGAAGGAGGT
CPY¥-N Bl -—-—--—=-= ~m—mmmmmmm memmmee o oo oo T- - Cc-
CPY-B B4l ————————mm ———mmmmmm momemm oo oo o T- - c-
FPLY 841 ——-—- T T T- —mm c-
CPV-IM 901 ACTAACTTTG GTTATATAGG AGTTCAACAA GATAAAAGAC GTGGTGTAAC TGAAATGGGA
CPY-N 901 -—-—-——-— — Gm—m— === = mmmmmm e mmmmmmm e e e
CPV-B 901 ——— -~ —- L C-—-- - Aom e e
PPLY . N

Poull
CPV-IM 961 AATACAAACT ATATTACTGA AGCTACTATT ATCAGACUAG CTCAGGTTGG TTATAGTOCA
CPV-N  §6] == m—=—== ——mm - em e e e e
CPY-B 961 ——-------- ———mmommem - e
PPLY 961 --—-—- e
CPY-IM 1021 CCATATTATT CTTTTGAGGC GTCTACACAA GGACCATTTA AAACA-~°CCTAT TGCAGCAGGA
CPY-N 1021 ——--==mmmm —mmmmmmm oo Go-—mmmm e R
CPV-B 1021 -—--= —— = =o—mmmmom mmmmmm—oeo o - ———— Ny R

- PPLY 1021 ---—--—-=— ———--o Ao e - G- - S
CPY-IN 10B1 CGGCGGGAGAG CGCAAACAGA TGAAAATCAA GCAGCAGATG GTGATCCAAG ATATGCATIT
CPY-N 10B1 ——-=-—=——= ——mmmmmeTe oo o o o
CPY-B 1084 ~——=-—===m —mmmmmmmm mmmmmmmmee mmm e AR AR -
PPLY 1081 ———==- == ——mmmmmmme mmmm—mmme e e e
CP¥-IN 1141 GGTAGACAAC ATGGTCAAAA AACTACCACA ACAGGAGAAA CACCTGAGAG ATTTACATAT
CPY-N 1141 ————————— = mmmm oo mmmmmm o e
CPY-B 1141 ————---——- ————- Ao mmm e mm e e e e
PPLY 1141 =--—--——= —rmmmmmme e o e e oo oo

R Y
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s &

CFY-IN
CP¥-N
CPV-B
FPLY

CPV-1M
CPV-R
CP¥-B
FPLY

CPY-IN
CPY-N
CPV-B
FPLV

CPY-IM
CPY-N
CPY-B
FPLY

CPY-IH
CPY-HN
CPY-B
FPLY

CPY-I1M
CP¥-N
CPV-B
FPLY

CPY¥-IN
CPY-N
CEY-B
FPLY

CPV-1U
CPV-N
CPY-B
FPLY

CPV-1M
CPY-N
CEV-B
FPLY

CPY-IN
CPY-N
CPY-B
FPLY
CPY-IN
CPY-N
CPV-B

1201
1201
1201
1201

1281
1261
1261
1261

1321
1321
1321
1321

1381
1381
iz,
13m

1441
1441
1441
1441

1501
1501
1501
1501

1561
1561
1561
1561

1621
1621
1621
1621

1681
1681
1681
1881

1741
1741
1741
1741
1789
1801
1801

ATAGUACATC

AACCTTCCTG

AAGATACAGG

TAACAAATGA

SRS I

EcoRYV
AATATATCCA

TAATGTATIG

GAAGGAGATT GGATTCAAAA TATTAACTTT

CTACCAACAG

SR,

ATCCAATTGG

e ——————

AGGTAAAACA

RO , S

CCACCAGTTT

-

AGACTTCATG

ATCCAAATGE

TAMATGCACC

GATAAAGAAT

CAAAATAATT

TTGATACTGA

CTTAAAACCA

ATTATTTGTA

ATTOTAACTT

GCCTCTCATA

TATGTACCAA

ACTCAGATTT

CTTGGAATCC

QTAATATTCG

AGGTATGAAA

GGTAAATTAG

ATGAGTATT A

ATTGTATATG

ATUTAGATAA

AARAATCTCA

TAAACTAAGA

CCAATTTAAC

ACTAGCACCT

S I

AGAAAATTAT

......

AQAAAAATTA
AGAALA“TTA

A—mmmommmm

ATTAACATAC

——seal765

S

B M A LA A AR A AN AAMLA AAALmLAAAAA AaxaA ]

TATTAATATA
TATTAATATA

CTTACTATGE
CTTACTATG*

ITIMTATGTT
TTIITATGTT

TATTACATAT
TATTACATAT

T

L N L

ACTAGCACCT
ACTAGCACCT

TATTTTAAGA

1798
1850

mmmemmm-m- 1858
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B4 CPV-TM Bk VP2 KB DNA B3 EEC+ YFFI(S -2 y S H U EHRE FPLV SE UM RN HEE - - ST S
CPV-TM B8R A" Eop s ifmie e » « « "5 VP2 BAFIEFRE)
Fig. 4 Comparison of VP2 gene complementary sirand ( + ) WA seguence of CPV-TM strain with eorresponding «quence of ach-

vr OPV solates and FPLYVY

1-40 ESRG2  YQPDG  GQl'Ay  RNERA TGSGM  4SGGG  GGGGS  GGYGI
41-80 STGTF NNQTE FEFLE NGWVE !ITANS SRLYH LHNMPE SENYR
81-120 EYY¥N NWLDET AYNGN NALDD THAQL VYTP¥S LVYDAN AFRGYW
121-160  FNPGD WQLIY NTMSE LHLV3 FEQEL FNYYL ETVSE SATQP
161-200 PTEVY MNDLT ASLMY ALDSN NTMPF TPAAN RSETL GFRYPK
201-240 EPTIP TPRRY TYFQF¥D RTLIP SHETGT SGTPT NITHG TDPDD
241-280 VQFYT 1EN3Y PYHLL RTGDE FATGT FFFDC EPCRL THTWNQ
281-320 TNRAL OLPFF LH3LP QAEGG TNFGY 1GVQQ DEERG ¥IQNWG
321-360  NTNYI TEATI MRPAE VGYS4A PYVSF EASTQ GPFET PLlAAG
361-40¢  RGGAQ TDENG AADGD PEVAF GRQHEG QETTT TGETP ERFTY
401-440 1AHQEF TGETP EGDRI QNINF NLPYT HDNYL LPTDP IGGET
441-480  GINYT NIFNT VYGPLT ALNNY PPYYP NGQI¥ DEEFD TDLEP
4591-520 RLHYN APFYC QNNCP GQLFY EVAPN LTHEY DPDAS ANMSE
521-560 IVTYS DF¥FE GELVF EAELR ASHTY NPIQQ MSINV DNQFN
561-584  TVPSM ICGGME 1VYEE SQLAP EELYs

H 5 3|FH CPV-IM R VP2 B EEEM T
Fig-5 Deduced amino acid ~equenie of VP2 gene of CEV-IM strain
2.4 CPV-IM ¥ vP2 B DNA B#&E( + |NFN (s —>3"H@E) Rath
W SRR PR CPV-IM ¥ VP2 ZEE B 1755 M HERA B, #5584 T EEEE. SE
RIEA P CPV 2 B4 CPV-N f1 CPV-B B % FPLV X & F 7 L8, HE s 85 2w
B EERNE MR, HERERES B 99.32% .98.29%.98.52%, WA EE S
FH498.97% .97.09% .97.77%(H 4. & 5.BE 6). WS B VP2 EFEE R IF ¥
R HHISH) 584 M REERE I 27 - HEB E £ BT, CPV-IM 5 CPV-N.CPV-B.FPLV
L, 9 5H 6.17.13 M EEBAF,CPV-IM 5 CPV-N IR EXRES. Ei8 -8By E. &
VP2 ZAME.CPV-B 5HE CPV FE#ZEMNEZER KT FPLV EHE CPV 4 S EhEIR £
7, CPV-B HE BB FFUTE 355-356 (L2 BHEA T —TREBR(CTA), T 380 kLT —4
MEBR(CCA(E 6).

3 it
2030 P B T K SR R S /N B (45 R B T b R 2 B, SRR AN

FAmER AT REARA DNA A TEE WEFKBRY . k58 %1510

MR RLL, BRAEE R SR
R TKBH] CPV-IM 8 VP2 EEMH 1755 T HFERAMR, %52 584 RER, 5H/ME
i CPV HE4r Bk, HEM VP2 £ F BT (R E 489 1729 %) F 45, CPV-N
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386 OB M % % ERLRC:

#HEWMNo. GPY-1M CPY-N CPY-B FPLY
78 N N £
79
80
BT
93
101
103
11B
297
90
305
309
313
323
355 T

365-366[q] Deletad Deleted
387 1] ¥
376
380G
386
411
433
502
562
664
568
580

=

M oAD ) e G e = X M ND g
WO DO M [AG e — X OE W ovd
OO D e s M m w

1
Deleted

-3
EoOCO=-EPYDd N AT = E T O

Dejated

T AW =AM T
- IR R RN Y -
T E o YD

@ @ - o= o

Heé CPV-IM.CPV-N,CPV-B XK FPLV VP2 BB & EM {7 L
Fig.6 Companson of amimo sewd changes of VP2 gene between CPV-IM, CPV-N, CPV-R and FPL.V

SR ENA 62bp EE,.CPV- B RHEEB 60 bp AJEF, W1 CPV-IM $hil § R FHE
FHRR(E4), o HFE, RITASEEZEREH THRES MR REEMMG. CPV DNA #
HEHEEARZ AT, T REE AR DNA M EHILH. SHE SN RNENS
KB CPV-NFI CPV- B E#SARA ISP RARFLRSEY CPV-IM i H, BE £
FMMRARET S S ERMEMET ., Rhode MFFRFHT, B HI W/ HEEFET NB UM
bER, HSESBREEBATHEDT),

£ 3 X W
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Molecular Cloning and Sequencing of VP2 Gene of Canine
Parvovirus Inner Mongolia Isolate (CPV-IM)

DONG Jiang-1i', LI Shu-fen?, ZHANG He-ling'

" College of Life Sciences, Inner Mongotia Universitv, Huhehaote, 010021 China )
i fnner Mongolia Agricultural University, Huhehagte 01 0018, China)

Abstract; The DNA of Canine Parvovirus Inner Mongclia isoclate {CPV-IM} was isolated from
the enteric lysate of virus-infected dog showing enteritis symptoms. The VP2 gene of CPV-IM
was amplified by PCR using designed and synthesized two primers and cloned into plasmid pUC19
at BamH I/ Sac I sites. Recombinant plasmid pUCVP2 was identified by PCR and restriction en-
zymes analysis and nuclectide sequence analysis. Results show that the full-length VF2 gene clone
of CPV-IM was obtained. VP2 gene of CPV-IM isclate consists of 1 755 nt. and thete is a high
homology in nucleortide sequence and amino acid sequence in comparison with CPV-N, CPV-B and
Feline Panleukopenia Virus (FPLV ). The rate of nucleotide sequence homology is 99.32%,
98.29%, 98.52%, and the tate of amino acid homology is 98.97%, 97.09%, 97.77%, re-
spectively,

Key words: Canine Parvovirus; VP2 gene; Nuclectide sequence
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