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Abstract: According to the published ORF2 gene sequence of PCV-2, two primers were designed, and
ORF2 gene was amplified from suspected PMWS sample using PCR. Then the PCR product was
cloned into pGEM-T easy vector, and recombinant plasmid named pTORF2 was obtained. The cloned
ORF2 gene in pTORF2 was sequenced and compared with other PCV isolates in GenBank, the results
demonstrated that the ORF2 gene is closely related with a USA isolate AF264039, the homology of
their nucleotide and amino acid sequence both were 100% . In addition, there existed 92. 3% w
08.6% nucleotide sequence identity and 92.3% to 96. 6% amino acid sequence identity with other
PCV-2 isolates. Recombinant plasmid pTORF2 was digested with Bam H I/ EcoR V, ORF2 gene was
purified, and introduced into evkarvotic expressing vector pSecTag2/HygroB between BamH 1 and
EcoR V enzyme site, then pSecTagORF2 recombinant plasmid was constructed. Further research is

underway to study the hiclogical activity of ORF2 protein and establish the diagnostic kit of PCV.
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WS 1B 18 GenBank 35 B FFAR# 2 B(PCV-2)ORF2 EHFF, it — #3140, N PCR WS N BITHEEER
S S E(PMWS)MRETTHAERE RSN E ORF 2EH(702bp) . il HBTIE A pGEM-T casy 8k, i
HEBEARE pTORR, HHHHEFHEAFFETTHFLI N S ETHEARRTES ORF2 52E PCV-2
SER AF264039 TR EEERFIIE BHHIAT 100%. SHM Pov-2 BER TS H 92.3% ~98.6%
M92.3% ~96.6% . EHAM K pTORF2 & BamH 1.EcoR vV WEY, Ei ORF2 EH HHBAHB EF LB pSec-
Tag2/HygroB #y MBI 52 [7), ¥4 AL E 41 U ¥ pSecTagORF2, WEAREM BN RMD I H—SHE

ORF2 R E B M AEY BB L ®Er POV SR &1T T &6,
FEHE. EEFRE. ORF2: EBFER#E,;
hE %S, MR .4 MRS 1003-5125(2002)01-0087-05

¥& 10 393 2 ( porcine citcovirus, PCV) 51 45 M PCVFEMWAARMMER, B pCV-1
AE(CAV) BB PN E(PRFDVIM—HHY  PCV-2, PCV.1 ABMHE. Y BT ETHEHRRA
i3 [F 1B T B 39 % BH Circoviridae )AL R, A HLHR REEEGEHNGHAN. PCV2 T ESHEER
it FRok DNA 3, REMIIRFH RESEAIE RS REHES

WCHEH 9. 2001 07-10, £ [E B #1:2001-09-20
+ A E , EF 8637 H YR 2001AA245012); EIRH M REEBCEME (REAF 2001 £ 35 5)
{EF M. WREIT). B LA ERIE B-E AT REDMHSAEES
 EBIER RS 1942.), B LR T, B W A A S R S e ESE, Correspondence author.
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BT

& #E ( Postweaning multisystemic wasting syndrome,
PMWS)E %), ks D S a REEHEL
ERTRKHSBFMRE, PCV-2 5 PCVv-1 EHH
BHERFRE RN 68% ~76% 4, HHHE
SW A EE R ZIE ORF1 fl ORF2, ORF1 %G5
HHEWHEXH Rep EA, WEAERFREZ AT
85% M FEEHE, R PCV12 PEREXEXENEE
FHEKFEC,ORF RBHRENTEENET (K
KEEH),PCV-1.2 M ORF2Z EAEF Y 68% &Y
FIEE:; W E QB F B8 & R, 0 5k
ErtEldR &, AT fER PCV MR TR F M & W4,
PLE B8 2 558 PCV BRI EN R 3 PMWS #1731
H#i2H.

LB MR T PCV2 ORF2, HWET &
ORF2 B EH REF &, Hit - AWK ORF2 &G
FHNMEDEHHERRY PCViSKRARM ST TR
&,

1 #MR57HE

1.1 RNENEHR

pGEM-T easy vector ¥ B Promega %37, pSec-
Tag2/HygroB(5. Tkb) HE RABE R HFPLX
W HRELER 88 DHSe hFERERF,
1.2 ##

PCR il &Y Takara 2 & 7 & . X-gal. IPTG,
ETHEEBERBERERBELT.
1.3 5%

314 1.5 -CCGATATCTTAGGGGTTAAGT-
GGGG-3°

3141 2.5’ -GCGGATCCATGACGTATCCAAG-
3

AT HEERGE, 734 1 PN EcoR V
MR, 32 PEE BamH I U, TFHAE
2 ORF2 £EH (K 702bp). 3B KE Takara 23
a8, ZRAFTH, BXEGMSEKEM, -20T
HiFo
1.4 PCR #iRKE

¥ FE T35 4H 200 0 7 4 0 BB o) B B R, TR
3W.BOIREE MAEAR K ZREKE S00ue/
mL.SDS ZAME 1%, 55C 7KiG 30min, AEB . ¥
B R REHARE—R, BERKHE, A
1710 P 3mol/L. NaAc X 2.5 FHEBRMHEK L
BEPLEE, 12 0001/ min 4 C B 0> 15min, TLIEBE T8

4

gk, BUERFIF PCR #H.
1.5 PCR ¥

$# Takara £+ & PCR 7 &5 B H# 17, BN
M. PCR BN 50ul. II4HKE 20pmol/ L.,
£ f INTP % B # 2.5mmol/L., MgCl, & &
25mmol/L, R & EZWT . MoK 32. 5L, 10 x
buffer Spl., MgCl; 3gL, dNTP 44L, 3% 11pL, 3]
9 21p1., #1R 3uL, Taq 8§ 0. 5L, SR A, 95C
A ¥ 10min 5, # 94T Imin, 53C Ilmin, 72C
1. 5min# 1T 35 965, H/J5 72C M 10min, K
T, B Sul. PCR 740 8 1% BRI B RS o ik WA .
1.6 PCR *=¥HscE

PCR =##1T 1% HEMBERKRE, Y TEE
B2 R BE e, AR TR R T RE /D, FI B [E MO S R R
PCR &4, B AEIE pGEM-T easy Hik %
EHEDHS .. AOHMAERRRARSUEE,
S B EEEHRN.
1.7 RAESH

WFH Takara AFITR. WHEHIIYHE
ARBFHBEARBRSHTEANE, BrMET S
GenBank P ft PCV # ¥y ORF2 BB R K7
HITHR, TR ES L ENEERF
PUSEATELEL, LI BT ¥ BB TR
1.8 7 ORFz XA REHFHER

¥ F pGEM-T ecasy H & #y ORF2 H
EcoR V/BamH 1 S HI Y, Bk . HERZE
Ak pSecTag/HygroB &R RELLH ., WM EE
BRELIATHEBERAAEASY LS, WEEHRH
BREE

2 R

2.1 PCR¥ i

PCRYM™ME 1 % HIEMER B FWNE, T
18 7= 4 o ] A R BT 750bp BHERTEE R R
W, R EHBERET. RHE1,
2.2 PCR ¥Rk

%2 BamHI/EcoR VN YIREESE, BB
HEH R, 644 pTORF2,
2.3 pTORF2 PEBARBHEIINE R

FFEBA, BT pTORF2 (EHEK 702bp, 5
T RAF. HH S GenBank F iy PCV F #
ORFZ BEHMBHEEHESHEERFAIMTT
FEERE. FRSTHERER, T PCV(EHE
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Him BHAEE ERFHE 2 Y ORF ZERAF R E KR AR Emw 89

FRRE#ES 92.3% % 94.5%, SE& PCV2 #
HETEI e 55 92.3% ~98. 6% fM92.3% ~
96.6% .Mtk PCV-1 Z[EIf ORF2 B EESH
BEBFPRTEESFIH 97.4%F 95.7%, EiL
PCV2 ORF2 A EE{H67.1% ~69.4% fl 65.
2% ~70.0% (& 2), FHZETLUEE, FER
PCV.1 £ PCV-2 B ORF2 N-SR B SHF A BB
MR ER (Arg) HB AR (E 2),

2000bP
1000bp

750bp
%1 FEHARSIBHRENR

Table 1 PCY isolates used in this study

M1 PCR W kS PCV EIIE  &ES 1 5+ A EHER
1, PCR £ 7% ; M, DNA 4 T-B45% DL-200. Serotype  lsolate No.  Geographic location  Lsolate source

Fig.1 Map of PCR product PCV-1 AF012107 3 France GenBank

Lane 1, PCR product; M, DNA marker DL-2000. AF07187¢  REH Usa GenBank

PCV-2 AF118095  IMEX Canada GenBank

PCV-1.2)f1 ORF2 £E ¥ & 702bp, 413 233 T8 AF201311 8 German GenBank

8. PCV2H ORR EHEBFENRE®NTF NOO02173  #0] German  GenBank

91.9%~10% 26, HEMEERFIIEEEY AY035820 P China GenBank

90.2% ~100% . H¥, FAT MRS ORF2 3 AF318877 B China GenBank

El AF264039 M H B A S E8R T 7 R B L3 AF204042 3 Usa GenBank

100%, S5 E#) 75 EH AY035820,AF318877 1Y AF264039 M USA GenBank

B R EFE B 51N 93.0% M 95.4% , BER AF364094  PEAL Taibei  GenBank

¥z pCv ORFz BHEBRNEERFASIKIEL®
Table 2 Comparison of the oucleotide/amine acid sequence identities of ORF2 genes

#HAS

foolate No. 2 3 4 5 6 7 8 S 10 11
1 97.4/95.7 6B.3/69.1 69.3/6%.5 67.7/67.4 £9.4/70.0 68.1/69.1 68.4/69.1 6B.1/68.2 6B.1/67 0 68.1/68.2
2 67.7/67.4 6B.6/67.8 67 1/65.7 68.9/68.2 67.6/67.4 67.9/67.4 67.6/67.0 67.4/65.2 67.6/67.0
3 92.6/93.2 96 6/96.2 93.5/94.5 95.0/07.9 99.4/99.6 68.3/96.6 $5.2/95.3 98.3/96.6
4 91.9/90.2 95 0/95.7 92.6/93.6 92.6/33.6 $2.3/92.3 61.6/90.6 92.3/92.3
5 93.2/91.5 95.9/94.0 96.3/95.7 95.4/94.5 93.5/91.5 65.4/94.5
& 93.7/93.6 93.9/94.9 $3.0/92.3 92.9/92.3 93.0/92.3
7 99.0/97.4 98.6/97.0 $5.0/94.5 98.6/97.0
8 58.3/96.2 94.9/94.9 98.3/96.2
g 94.0/92.8 100.0/100.0
10 94.0/92.8
11

. 1.2 5 Bl PCV-1 2 ¥k AF012107, AFO71879:3-10 47§19 PCV-2 Z#E AF118095, AF201311 ,NC002173 ., AY035820. AF3 18877 AF204042.
AF264039. AF364094; 11 3L R WHEM PCV-2 ORF2,
Note:1 and 2 are PCV-1 isclaves AFD12107 and AF071879: 3 1o 10 represent PCV-2 isolates AF118095, AF201311. NC002173. AY035820,
AFI1BRT7 . AF204042 . AF26403% and AF364094, respectively; 11 s PCV-2 (JRF2 gene cloned in this study
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%0 B R % ¥ F17%
Majority WTYPRRRYRRRRHRPRSILGQILRRRPWLYHP -~ RIRYRWRRKNG IFNTRLSRTFGYTVKATTVRTPSWAVDKMRFNIDD
AFOI1210T.pro . W ..., .. To.o.... Nooo... Yoo AR N T....S....E VL.IRGGH-5Q.. N.NEL....CQ 78
AFOTIBTS.pro .. W......... | PO No..o.. YA LARN ... T....S5 ..TELVL.I.GGY-54.. N.KYLK...6Q 79
AF118095. pro 78

AF201311. pro
NCOO2L73, pro
AYD3S820. pro
AFJ1BB7T .pro
AF204042. pro
AF264039 . pro
AF164094. pro
JjianmgsuPCV. pro

Majority

AFQ12107, pro
AFQT18749. pro
AF118095. pro
AF20L311, pro
NCOO2173, pro
AYD35820. pro
AFI1BETT ,pro
AF204042. pro
AF264039 .pro
- AF364094, pro
jiangsuPCY. pro

.. 159

. 159
158
158
158
158
... 138
... 158
... 158

. 158
158

Mejority RYFTPKPVLDSTIDYFQPRNKRNGLWLRLQTSRNVDHYGLGTAFENSKYDQDYNIRVTHYVOFREFRLEDPPLNP~

AFC1210T.pr0 ... ..., E..Q...W. ... .. .. HEHT. E.T...Y. LA ATTALN. ¥VW. L. I.......I.... -..E. 234
AFO71B79.pra  ....... E..Q..WH ......... HNHT, ,E-T...Y. LQ AATAL N VW . L. I.......I.... -.. K. 234
AFLIBO9S. DI e it a i i i e M e e e e e K. . 234
AFOLILL pro .. e AG. ... | Fooooo.l. 234
NCOOZITAPTO oot e i i ie s e imann e Mo e e K.. 234
AYO35B20, Pro i e e Al eiaiaa K. 234
AFILIBETT DI e e ie e e e e r e e 234
AFEO4DM2. DID o e i e e Mo L e K. . 234
LT L < U 234
AF364094.pro ...l S A e | P K. . 234
(=T ot R - o T 224

2 PCV ORF: 2EEFHMEERTFIHE
{HATEMA ", REAEERL " RT)
Fig.2 Companson of deduced aming acid sequence of ORF2 gene of PCY
{Same aminc acid expressed wirth "-", deletions are indiwcated by "-")

2.4 &H PCV-2 ORF2 EENREFT A 4%
2

B EFEEERER BamH I/EcoR V ZLEF
Yk, XS F ORF2 MEMA R, &y & pSec-
TagORF2, BEUVIERELE 3,

3 i

EHFEEH PCR # AR W1 PCV-2 ORF2
HFE (MR TEAY W, HH1TT FFIS,
REW AT TEMN PCV-2 ORF2 5 X it
PCV2 BXBHEMBE TR TEERTF IR EH,

F92.3% ~100% Z €], H+ 5 £ E # AF264039 [&]
EHRE, & 100%, XFIERR T F# PCV-2 B

HRBEME; BaS P EAE I E K AY035820,
AF3887T M BB FEF R EYE AR5 93.0% F
95.4% FEBMFNEEIEHN92.3% K 94.5%, [
BHEMAXRK, TS X LB T EHEREE
*, R PCV BFERKERE. NEHTF
N 3E,PCV-2 ORF2 #£EZF R E K, FHEF Kk
Z B ORF2 B R it F IR ERF R REHER
}91.9% f190.2%, EREA T % ORF2, B
ORR2 B EHE N W A RF. AEFRKEHR
HEER XS KREQLE S PCV DNA 1IE
.Ek*ﬁi;é[lz]o

PCV-l B, N EFETRERENESE
FHASHUMANESERE. AT PCv2
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14 B AR 2 E ORF ZERFMFERERARENER 91

1000bp

2500bp
5000bp

3 EEmRNOEIE
M, DNA 57+ T B ¥ DL-15000; 1, pSecTag/HygroB BamH I/ EcwR
VB 2, MHAER pSecTogORF2 BamH I/ EcoR V B4 3. ORE2
PCR =¥,

Fig.3 Hestriction map of recombinant plasmad

M, DNA marker DL-15000; Lane 1, pSecTag/HygroB digested with
BamH Y/ EcoR V' 2, recombinant plesmid pSecTagORF2 digested with
BamH I/ EcoR V; Lane 3, URE2 PCR product.

M PCV-1 BRI X, Bl nER2m#E
{EAHURHELT PCV-2 Tufk i, 3 LATR E U iE R4
# PCV-1 &2 PCV-2, X4 PCV-2 ¥ & PMWS
Mz R A EE. BEl, BNIEREVYT £
FAATERERN PCV2 S TEMEFE, B
PCR.ISH.PCR-RFLP %, HiXx &7 NIR T Lk
TR, GEATEKSH LE, BltSEs 2R
BEVLR.HEERN PCV2 EREE RN
&

Fifh PCV 3 H 4 ¥ G R~ EE RIEHE, B
ORF1 1 ORF2, A M= M ORF1 B EAQH
85 % o [ WA, W BB R W Fhm B A R T RS
REME;ORF #BEAREHEETF 70%, ARE
HPCV2ORFR ERA LR ERERRAS,
ALy pCv-1 fE S B R R HLIR E A,
BEWRIELXERRAERMAN S PCV1 kA%
FEEN, THERABAECNALTESNEONA
WU, EL, PCV-2 ORF2 EATLE N RN
PCV-2 B B2 0 PMWS 898 Fnidfl. T, &
MHRUWBETEE ORREAMAZREHE, HE
HORF2 EARMETHREY AW IHR
ORF2 kB EAMEYEEREABRILAHERD
PCV-2 128 i &3T T T ERt.
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