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Abstract: According to the published genomic sequence of Porcine circovirus(PCV2), a pair of speciﬁ::
primers was designed to amplify the complete genome of PCV2 from tissues of piglets with PMWS. Five
complete genomes of PCV2, named Fujian PCV, Guangxi PCV, Hainan PCV, Hunan PCV and Shandong
PCV, were amplified and cloned into pMD 18-T vector, respectively. The genomes of PCV2 isolates
showed that four of them were 1767bp in length, one genome, FujianPCV was 1768bp. The five
sequences were compared with other published genomes of PCVs by DNAstar. The results showed that
the sequences of the five isolates were closely related to those of other PCV2 isolates in the Genbank,
homology were 93% to 98.8%. However, there were only 68.4% to 70% nucleotide identity with the
PCV1 isolates. The amino acid sequences of ORF1 and ORF2 of the isolates showed high identities,
from 98.1% to 99.4% and 88% to 99.1%.
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WE: W GenBank P REFMEREFKRE 28 (PCV2) 2EEFH), &t —x 4RSI, B PCR FIEEEMN
5 BRED ST HEE 5 A PCV2 HHEEEA, 456 & X FujianPCV. GuangxiPCV . HainanPCV . HunanPCV
#0 ShandongPCV ., #4186 K BR LB F pMD 18-T 44, 4T 5 &, 45 R R W, IR FujianPCV BB KN 1768
bp, HAPIKIN 1767 bp. FiFH DNAstar FFFIHT M5 PR, ALRE 54 PCV2 B SHF EHEH
X () PCV2 4 Bk BN K, BB FI RN 93%~98.8%, 5 PCVI FJEkMFF3 EWEY L 68.4%~70%.
H o ORF1 F1 ORF2 i S M E M P55 H A 4t PCV2 SRR LR, RIVEME IR 3, 20 50 9 98.1%~99.4%F1 88%~

99.1%.
Xx&in:. PMWS; JEEIFREE 2 & FEF 2T
hEASAS. $852.65 WEEIAE: A XEHS: 1003-5125(2004)05-0454-04

R EE (Porcine circovirus, PCV) hTLHE 1759bp, 2 1974 FEH IXRMNEER AR FR PK-15
R FOR 15 DNA 7%, RERTHRYA  PEIN-FEERYIELRFET. LB R
17~20nm, REACHBANRHMREEFZ ., iR BB, TEFETEEEEANSAR
PCV BB AR R ERMBAR, S HBMHERE 2w, pcv2 £EE 4K 1767bp 5 1768bp, Sk
R mER, B PCV1 J2 PCV2. PCVI ERALK  PFESTRAFBEAE (PMWS) EIHXY,
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R EERE 6-12 BRET{TIE, FERKERA
W, REESRE. K. BE. ®E,
)RR, HREBEXERERE.

Hamel 2P0 R Sk Ar R 00, PR L B 5
HAHTEEE 11 NFHIYEHE(ORF1-11).0RFs
2B RPN ERBHK. ORF1. 2 ZEXKIBHANFFHIE
EAME. ORF1 7E/REEES, LUK EHT7 mHEs,
HIBERETHMEXN Rep BH. ZEBEARERT
FIMX4ET, £ PCV1 5 PCV2 PPAHURSE X
FEFEHFE. ORF2 M TREEFNAT#ME, L
WA A REES, RISRENEESHER, AW
FEREER. AERZAERAL, SERFS
FIRHEET 75%.

Hal, PCV2 RE—/TERA, EEAFFIHE
siasE, BoEREARMKEKRSE —ENE
U, B %X EERKSEAFIHET S, St
i PCV2 K ERFIIMEREER S K RAE
ZHRRNIEE S HIBAED, HFAEERTEEA
X PCV2 R4 FIRATRF R A E T &40,

1 #M#EEF*

1.1 &
RS RIkE LR, BiE. \BE. TERE
B 5 4 PMWS {FREMAMELS, Fhlarih
ShandongPCV . HunanPCV. FujianPCV. Guangxi
PCV #1 HainanPCV.
12 FERH. RRS5ER
pMD 18-T Vector #J H TaKaRa A& . 18X H
TG- | RV ISP RATRA R P L LR =
{R%F. DNAZol Reagent idFl& . PCRAFI& (8
¥% rTaq B8 .dANTPs. 10 X buffer 2 ). DL-2000 Marker.
DL-15000 Marker. &¥HFHE (Amp). DNA R4
L BIMGARAFI &9 B TaKaRa 2 & ; Hind 111, BamH
I ALIEE B Promega A&l AR A oHrat
FE e
1.3 3|
R GenBank T X RHIERIHE 2 B
(PCV2) 2EHFFH, #it—X4H 7514 (5-
primer:5’-GCGAATTCAACCTTAACCTTTCTTATT
C-3’; 3'-primer: 5’-ATGAATTCTGGCCCTGCTCC
C-3"), 5|¥HKiE TaKaRa 2 5 & K.
1.4 %% DNA 21
REFNE R TR E L, HX S0mg BYRESS N
A 1mL DNAZol S ¥, ¥zIEXBEBE—
1.5mL fI8.08 F, 10 000g B0 10min, ¥ L

FH—ELED, N S00uL oK LB, BEES,
FEEKE Smin, DNA 20 LERYTEH, AXKE
#o3k/M0¥s DNA $k2 5—B.0%, A 1mL75%
M ZBB¥HRMK, T 155 5. Z18MmA 200uL
8mmol/L ff] NaOH ¥ DNA. - 20 CHF&H -
HY 10uL A/ PCR #5215 .

15 PCR¥i#

PCR RMAAFN S0uL. RMNERSE: 10X
PCR buffer(& Mg®")5pL (Mg> ¥ & 25mmol/L),
2.5mmol/LANTPs 4pL, £ TF#51#& 1yl (50pmol/
pL), 4% 10pL, rTaq 8§ 1pL(5U/UL), FIKE#BAL
JK¥h 2 50uL, PCR H #44&%: 95CZEH Smin
J&, #94°C 1min, 54°Clmin, 72°C 2.5min, 3t
1T 35 MEH . ML RSE, 72°CIEM 10 min, &
JFE 4CHR%E. PCR IS RIL LN 1%5 g
PEEERE EEYK, EAMETUME PCR Y SR,

1.6 PCR i &~k IESMIIERE

PCR FYI1E 1 %5 mk/E, VI TE&HBHN
FZHBASER, F] DNA Beatifb EIMGR & Bk
B DNA. B SpL JZEW=#15 1yl pMD 18-T
Vector 1 4pL Ligation Solution 7E 4°C FiEH TR ;
HHMTEREN TG- | BZE4M.

PR A EEER LB SRR, 37CER
TSR AR /N BIREUSURL . B Hind 111, BamH
I AYIEE RS S e EA TN, LIIHLAA 1.7kb
F BB BURE A FE MR 4 AL
17 MEFEESSH

HANi%E TaKaRa A AW, MFERE
GenBank F PCV2 &R AFFI RS E, HNHA
DNAstar 53 STk 8018 ) 5 > PCV2 #F4
HERAFFIES GenBank H HIFFIHATRIEME 2
L3 .

2.1 PCR ¥ i#

MNIAEHK PMWS Rk b9 B T+
1.7kb FHE—4¢ FME &, KDSTURLE R,
22 PCRI &Yy

# 5 FHRH PCR Y 7™~ #1537 5 pMD 18-T
BARERE, HEN TG 1 RZHAM, SEE%,
yisErE, ANBERER. A Hind 1. BamH
[ WS E(LE D, 3LRk%E 5 NMEE AR PCV2
EREERNAT MR EARN, 2564
A pTShandong. pTHunan. pTFujian. pTGuangxi
F1 pTHainan.
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Fig. 1 Restriction enzyme map of the five PCV?2 recamhbinant

plasmids
M. DNA molecular weight marker; DL-15000; 1-5, Five PCV2 recombinant
plasmids digested with Hind |1l and BomH [

23 FIEESHH

2.3.1 FPd4esE: MFEE B4 GenBank ' PCV2 f
HER T 5 LU S , B A PCV2 R4, S, Fujian
PCV £ 1768bp, ifj Guangxi PCV. Hainan PCV .
HunanPCV #I ShandongPCV )2 1767bp. 5L
TRIE R B3

232 SERYUFFIF: %5 PCV2 [HFEHCE
BSAAIN AYS56473. AYS556474. AYS56475.
AY556476 FIl AYS56477) 5 GengBank P (i1dLE 1
MSHEREMATLR. S5REY, 54 POV2 Bk
S53E PCV2 SB[ R 93%~98.86.,
T GuangxiPCV #k (BRSH AYSS6475) ik
FIWBE (RS H AY424405) [WEMES, &
98.8%. 5 /> PCV2 BE#k ] [ it 4 94.2% ~98 44,
P FujianPCV #f (B9 h AYS56474) &4
VUK R FEREAE, A 94.9%~95.6%, it 4 PUkk
FY )R P e

23.3 ORFI1 FF81534: 437 %08, 54 PCV?2 2
ORF1 {CE ) 945 bp, 14 314 M 1% .5 /4 PCV2
EpPR ORF1 PAEHE B7 IR B AE B S SRR 7 91 )5 e 43
B 97.2%~99.2%F1 98.4%~99.7%. IHKiiTEF
515 GenBank # ] PCV2 ##k ORF1 [0 [7 544
97% ~99.2% , i 4 T (19 & Ft 88 FF 7 9 0 ok
98.19%~99.4%; '3 PCVIORF! |12 LG [ 1
i 83.1%~85%. ifii H. PCV2 Y5 PCV1 %4k ORFI
b H A E RS TFE TS R MM S, T
AL PCV2 AT POV 8 Bk ra) JE 55 (R ),
PCVIORF1 #Hilt (% 6-8 fr s LMk s, 1
PCV20RF] #ifth ik (1 (#] 293 fir & Sl 2k

234 ORF2 [FH|4MfT: 34 £, A PCv2
Bk ORF2 2 [6] 2 5 LE 4 B, A T288 (1 54> PCV2
ik ORF2 (#7415 5 GenBank ') PCV?2 &

R 40 [ J 4 O 889 ~99.1%, M GuangxiPCV
FROAY 556475 ) 5 A FI W ERCE S H AY424405)
H ORF2 #H Bs v 9 Ml P e, b 99.9%.,; Ak
4T BIHT S  PCV2 %54k ORF2 ik Hias p e &
LR T A 2 AR, AR A 89% ~98.99 AL
88.8%~98.7%. 5 ORF1 itk A[Aili%5 %! ORF2
W ERSCAE, PCV] 5 PCV20ORF2 [HIE 58
[ HH 63.5%~66.5%. (H{i7 T- ORF2 N 6 (15
ERmERY, TEHEEEEBAR, X5
Fenaux 25 HH i i — 4.

fidlE ORF2 4 SRR IF4), % PCV #Fp
M5 A AT ORF2 #with 5 ( BO470 L4 BT T Foisi]
PEZ. &5 RN, WA i 7 A A AR AN ) Bk ]
ORF2 #4335 F)HURME 2 5 A i, {8 B R s
B2 ] ORF2 MR e = R, b, B
WEHER YL PCV]1 ORF2 il (4L, PCV2
ORF2 it (14E 69-81 fir. 124-141 fir J 201-213
(E MR 2R . 1X 5 Mahe ™ Mi# (0 #1iT .

14 12 10 B 6
B2 PCV Stk RA AR
Fig. 2 Phylogenetic tree based on the complete genomic nucleotide
sequences of PCV isolates
USA. United State of America; CAN, Canada; KOR, Korea; SA, South
Africa; GER. Germany; HUN, Hungary: FRA, France: AUT, Australia: CHL
China: JAP, Japan; SPA, Spain

235 PCV SERMBHEEXRS: M4 POV
ERPRAE RN SUREAT RIS S0 07, H ol T B4k
R (LB 2). WRATLLE I, PCV 40 PCVI
FIPCV2 B SP3. fF PCV2 4R K4y &b, #
EFVF LMD, HpARR% P HainanPCV
(R 50 AYS556476) Fl ShandongPCV ( 55 &
A AYS556473) Wi EMCGES X A, IR
NI 35 BB SU GuangxiPCV (%
A TN AYS56475) J¢ HunanPCV ( % 5 2 %
AYS56477) MERKRENE, 5 - LEE (B3e
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H AR145609), —EEKCE RS H AY321993). —
WAF|TER(B RS H AY424405). — F FIRRCE
XE RN AY256460) R FI P EHK(EFX S A
AY188355. AY122275)3 LRI M —8B K43 M
FujianPCV BN 55— A XHH—R, HX
PRI Y 73 DY RIS A X REBUT .

3 3%

A% BT PCV2 41 i b5y &S e B8R
W, FIF PCV2 275 KRS EENAR
PRy AR E, @idSREENF AT 1S
P51k PCV2, JHEeHEENWFSERETHI, A
MAETRENE, @5 TXEES TRITHRE A
. XKETRMNERW S AREHET BT PCV2 &%
R4, HHEE PCV2 KRG CREE. PMWS 7%
e R A B FI R L= SR e BRI, BRKE B
BIMEEE SR ERERBREEY, M PCV2 XAH
MTIEEER, PFTUREN PCV2 BEkEFEA T3
BEFMARAINE, LHE PCV2 BN BURSRE.

PCV-2 BARRFE | M ERER, BAREEKEM
XS BELEERTHIBAR SR, ZRE
SHIT SREMAXMEBENER S L, K, EE
K2 M EHEEk. 880 1 M EFERMERK
2 ANBEEKRSIERT 3 Mars . AR
LHNREREF UM ER, PCV1 5 PCV2 435
WAL T FRS3Z, It H 3t R AAE S i 4k i R .
PCV #EEHF3 Lt E R . KiRKH 5 %
#+, GuangxiPCV. HainanPCV. ShandongPCV F1
HunanPCV WURSEG X RN L, ZERREERME
7 96% LA L. 1B FujianPCV k5 LR PURRHI S Z& N
8w, BEBRAEERE 95%kE4, E Cap EAR
EBT55 5Lk, RERER, T3 90%.
E S E RN PCV2 BR A RERIE T A B B KB X .

ORF1 24 PCV i 85 K 4 o 8 X ) FF 0 it
1, iS5 R EERA T HIFXH Rep EH . ORF2
WIRBIEKRED, ZEANRENEIESH
HH.ORF1 5 ORF2 F5| 53 #r 45 R R : FifH PCV2
Btk ORFl HEMRT, BEHBREAESERXRFIIR
THRHIE 96.7%~100%F 98.1%~99.7%. 1 H
PCV1 5 PCV2 2 [i] ORF1 REMHE MM HE, &
85% %A . 1Ml ORF2 ZEREK, FL PCV2 #HKZ
B RYREANE] 90%, PCV1 5 PCV2 BifpiiERiz

B R EAHE, FBEEY 64% A% - Mankertz A
23 % ORF2 AR5 PCV2 HIBURM AN ER
Bt%&, AFIf ORF2 4wi3E A (Cap EE)FIER T
B PCV2 ANRIMHLAE S, R PCV 1) ORF2 2%
S A, {HFE PCV Cap EAM N InsE BER T,
BIFEmBHEERAR, Lu Q FIAAXE Cap
EEM DNA ZaEtrgmEnEmmct. &
RKEXT PCV FFp iR ORF2 ZriSEEH (Cap
EFA) MTERMEHT T MltE. SRR, B
135 7 ) A R E ek B ) Cap R A BLEHEZE RS
HE, ERLENZBERUEANERK. 5§ PCV1
Cap & HAHLL, PCV2 Cap EHHE 69-81 £, 124-141
SR 201213 MEEBRFEEER. X5 Mahe®
FIREB AEEE . X AR A ORF2 4mi3 2 H R
X4y PCV1 5 PCV2 W15, R4t T HIR .
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