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RE_HRNRERRMER R
I % BRR EXH T B EPE REE

TBhREREESEREFHFESRMN

BE 3¥E_RMIBRES ( porcine circovirus type 2, PCV2 ), A5l %
ZRFHEMSREE ( postweaning multisystemic wasting syndrome, PMWS )
PMWS 2 EXEFFR, PCV2 RRECHEFEESRR , BMERDBHILHFENE
HE K6 BEIBEN PCV2 mEETHRZEERNEIESRTS., FARXEEANZ
BEEREM PCV2 BERE %Uﬁﬁff‘fﬂﬂ@iﬁﬁﬁi PCV2 EEEXN , EREBEEM

HRBRIR. SBRME PCV2 &
N8, &&A A 105.5 TCID50/mL, 5
TERFERSHENBEEER,

g7 - FHRMGE, BRILEE, BR

i

[l

$BARFE ( porcine circovirus ; PCV ) RER
A EFHESSFRETEECEHRBEENE
( cytopathic effect, CPE ) 2 PK-15( ATCC CCL33)
#HRE B3R ( Tischer etal., 1987 ), ZmEERBH
—SMABRR/—RRAMRERDNA, Y A EFHEER
RZFRE 2B (Tischeretal., 1987 ), HERE
AE—RFERMFEE ( porcine circovirus type 1,
PCV1), BIAAVHBARE I HPCVIHEEREARER
£ ( Tischer etal., 1987 ) 1991FRMEAREARE
HRESBMIARSRBEMRMLRSE ( postweaning
multisystemic wasting syndrome, PMWS ), REE
HEASHRBENEMRE  BRERSE, ARNE
BREERNFEMBEMM A ( granulomatous
) , W B & &

interstitial  pneumonia

REMIRREEZREMURE , WREE
—HH , BRER DNA ZEIEN TR

( lymphadenopathy ), Btk IKMEPIFEMTF XK
B%, MAHRPMWSHERREARFEEFT 2 B 2 2 IRAR
AE, WREASE - BFIRMIEB( porcine circovirus
type 2, PCV2), BRIFRARSIEPMWSZ EERKR
( Blanchard et al., 2002; Fenaux et al., 2002 )% B}
ez i, —EHEEHmEEL  PCV2EBERBAE
J@ JE 1& B ( porcine dermatitis nephropathy
syndrome, PDNS ) 5 X EE&( congenital tremors,
CT ) HWRELRSIE ( porcine respiratory disease
complex, PRDC ) $5E 4 KB FEMfif 2 proliferative
and necrotising pneumonia, PNP ) & REEHSE
. EEHEAEGKEREE A8 TERE
PCV22 1#7E ( Wang et al., 2004 )

PCV2 AZRSIEZ+EE , EEH17 nm , &S
£, 2AM1.76 kbERERMNR 2/ NEDNAKE. PCV1
EEH1,759 nucleotides ( nt), PCV2ERXH1,768

THEAZRMEE
THRRXZESEREMESRA
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nte PCV1EEPCV2 & # # A& 11 {@open reading
frame ( ORF ), ORF1 7] &% H #9736 kDafRep
protein ( replication associated protein ) LA K 1 & F
HliEEMEELY19 kDalIRep’ protein, Rep protein
E2Rep’ protein# BIEH B E R BRI ( Mankertz and
Hillenbrand, 2001 ), ORF2EE{kBiRmHZERF 5 A
REFXEZ L —28 kDaWWERE , BAPCV2REFE
ZAEWEH (capsid protein ), L REIRBEELE
—mEPNELRBEEERS.
EPK-15MRPEERRBER  FSMREKR
FiD-glucosamine EEREHREBHE , HRERH
BPK-15#FIE ASHE , LAFIREMER ( Tischer et
al., 1987 ) LiuZ A (2001a ) Bli§PCV2iEEERE
B AR AR B 3 A SHAMY H 5% A BBREE ( human
adenovirus 5 ) E1E R M VIDO-R14HRE ( FRIEIRMARE
Atk ) BE AR URRRBRBEEE —RAREE
PRI HE, 1990 FREBMRBEEBERF DNA
( replication form DNA ) # B EREBR7TF , Y AE
BHEAUD HEBEEEFS ( Meehan et al., 1997;
Meehan et al., 1998;Todd et al., 1991 ), EIFASFI#E
ENERDPLRRMBEEFFIR GBS R
R, BERAPK-15RERATBEIBENREE
( Mahe et al., 2000; McNeilly et al., 2001 ), 20024
FenauxZ A 2EPCV22 RERNEERBEA
pBluescript SK ( pSK ) vectord | LAt B BE B A
PK-1540 8 =% & #3253 57 SPF ( Specific pathogen free )
REMEAMEE R  BEEEERRENRS
( Fenaux etal., 2002 )} Z#&EUEMEZERE
PCV1EEPCV2H#i & 8853 ( chimera ) BI85 |, FLL
HPCV2 ORF2HIHLRIRESL ( Lekcharoensuk et
al., 2004 ) AR BB EREE ( Fenaux et al., 2003;
2004 )
BAEMPCV2ERAIURMUBEEMNBEE XK
B, FTUEABRXZHREN , TERSEFenaux
ZAMHR , BPCV2AEHRBERBRAEMPCV2E
B WHRHEMAPK-15MREPERPCV2HEEN. E
REEHmBEPK- 15/l PIBIER K LETERSE
ANRBEER , ARMHEREEREINTE,
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MR TT A

fRasE &

HEEPCV 1SRV IE B MM RIKPK-15 , LAE5%
B& &4 & ( Gibco ) JA K 100 unit/L penicillin G
( Sigma ) 2100 mg/L streptomycin ( Sigma ) #
Dulbecco's Modified Eagle Medium( DMEM; Gibco )
BEENS% S LR37°CHERNR.

PCV2 Bt E g8
ZHBE

LAPCV2 & & # ( GenBANK accession No:
AF364094 ) fERERR , A&E Sacll REIBLINZ
E—-M5FH , MIAPCREIIEEERPCV2ESE
DNA., B#EIEH ZPCRABIUTAEEHNBEA
PGEM-T® easy vector® i , & EFHZRAPCV2
monomer clone. EZEUMBINPCV2EEBHRAE
IR, AEBBg/Nl B Spel BREIESEIMIA 5| FHigig
PCV2# 2 7 51381-1112 ntZ DNAK B , BABg/Tl K&
Spel ZHIU#EZEAPCV2 monomer clone , &EF
#E31% 18 ZIPCV2 1.5-mer clong Bl1 ) RS Xba
1 RREIBSLIMIEY 5] FHHIEIEPCV2RBRFII2R , 2
#F A Xba 1411 # 5 APCV2 monomer clone , &
FHER%BEPCV2 dimer clone ( B1 ), A%
maxi-prep kit ( Invitrogen ) #ENS R EH EFEDNA
WRFR-20°ClE A,

#8 (infectious PCV2 clone )

BRME R 2 ERE (transfection )

BRME —R1E25T flask il A5x105{EPK-154H
f2( PCV1-free ) BI6 ng PCV2 dimer cloneZ B DNA
MAZEREREMBFHNDMEME | EHEMA96 uL
plus reagent ( Invitrogen ), 'R IBHIREHA ( 58
B100uL ), REBEA209#E, SHEBEREHEB ,
WEN WLz EREZEMEZDMEMEEY L
lipofectamine reagent ( Invitrogen ) #&E&®BINA
BEBRAYT , BRIEMA207E, EENBREYS , BE
BL Y PK-1541F2 LAPBS( 0.14 M NaCl, 2.7 mM KClI,
1.5 mM KH2PO4, 8.1 mM Na2HPO4 )&% =X , i

BRI ERERRIMEBENDMEM 2 mL, #E
A2 RERA+B , BB BEMR L8R, &
B NS5% — S B37T°CIEERIEM4-7T/ R, N
AE10%H44 MERDMEM |, 3 8K 2 75 S &3
B EPK-154HRT B 5% REGERBEREEE
TTHEAR,

mERZWE
BRENPK-1SHBCBERREHEER ¥
SRMRFA-80°CkFE S RFR=IR , MRBRE
TRERBM R |, 51250 g 4°CBE LS 88 |, BN EE 3%
BN, UHERAE £% , BER-80°CKMERA.

WEHEINE

L #.80001EPK-154 2 tn A F£96 FL AR R 15 &
MAEEBR, MAKEEBRRE , & stock A
DMEM+{ZF 5 HBE S 100 pLETHEER
P BRS%ZELHI7TCEBHBE2R |, MR
PBSEX =X , 3 LA-20°C 50% methanol + 50%
acetoneR EBEE 105 88, BEFZMA100 uL PBS
R4CKHE RERUBELEE KX ZE (indirect
immunofluorescent antibody assay, IFA ) B E&E
HE. %A/ RMPCV23EME ( Anti-PCV2 polyclonal
antibody, VMRD Inc ) LAPBS#E1501% & &7 A
50 uL , ZEBRER—/NE , IPBSIER=IRE AL
PBS 150f% #% ¥ #9 goat anti-porcine IgG-FITC
( Jackson ImmunoResearch lab. ), 1A Z /& A K14
B—/NE, LIPBSERXR=X#% , 7 MA100 puL
PBS , SWABI I & NEMBEHRRE AR, UFAEH

50% tissue culture infectious dose ( TCIDso )

ERBERXHEERENECER

KERS H24E , HP—4H2PCV2 dimer clone
EREIEER6ugDNA (T4 ), Z—HEALEES
#EE%A3 ug DNA PCV2 dimer clone ( T34 ), &
BERXEPK15HMBEKN SR WEIR. EHRERS
WHRIEE12/NER (12 HPI ), FRBRKEFEEN
WE, 2 BSR4/ RINE R, BERMREBER
£26-7XK , PK-15filR HRCPEMAB SR AL,
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S

RAEMERBE

AEEFTEEEMN1.5-mer cloneXdimer clone
BARMER (E1) BREPK- 152k , MRENRE
=R, BHEREE , UEERREEBEPCV2
EBRWER. BHRdimer cloneBRFHEBAEEN
PCV2iBE R Hb1.5-mer clone® (B2 ), FTAz %
#9 B ER 812 A dimer clone B H B8 R 1T,

FARRMEREE PCV2HE

AERFTEEEMdimer cloneBR M4 EEER
PK-154if3 , 1E/8i1B48/ G4 , LB RBRE KX LH
B OBRAIANERTE2REERE , @XARSE
PEMERZ  BEURISBEMBEREE MR
(B3 )

PCV2 jmEHERAE

# £ IR P U SR 7 B AR AR R R PK- 1548 | I
THRARNG6- TR, BSR4/ D BKERER , BT
RARBMREEZREHFIRE , ARERSED
B , RETHEH ARG FTRENPCV2BEERHIERS T
#1055 TCIDso/mL ( B4 ) EFREHRBEXE T
fhAHE, T2EFER6 WgERNER , T3EA3 ugER
WER ERFERETERTEABIENERDNA, I
RERFEFRSHEAENHEZE  MlkQBE
RER%E K TEHERBRELE, BEETE
1055TCIDso/mL ( B5 ) MHEPK-154ff2#EEPCV2SH
B, URERe-TXE , HREETETEHESIESR
BARERT , BARFERRERE/ K,
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A\ AM

FERERNFAERIAMERRBENARAOT ,
(1): LAPR#IEEAEmonomer clone EEFHFEER
B % EHESRIRRFEEDNABMER Mahe
etal., 2000 ) ( 2 ): #%&1.5-mer clone ( Roca et al.,
2004 ), ( 3 ): #%Edimer clone ( Fenaux et al., 2004;
Grasland et al., 2005 ) ZEERFT# 2 dimer clone
ERSLEERSMED , LERE Fenaux FA
(2004 ) FZEHIREIdimer cloneBRIFEERBHE
HRELIM, Roca EA (2004 ) RARENELER
EEREANRAZSH —FEREBHNHDETEIR
BEHRMmMELHRSER , ®Adimer clone At #1TE
REENFIRS , AFRERBSHREELENR
H. At BETEER R Bdimer cloneE—EZEH
ORF1HE A EKORF2FT H,
PCV2EHRBHEMBEFEDYRS , BHNES
SHILFEENREE MBS BHOPCV2HEEEMAZ
EEPW R FIEIEHML ( Fenaux et al., 2002 ), ZAi®
XARENRBREEREEREPK- MR ELR
E, HENRE  BRAERREREEKRTIE- TR,
AIEA£ 491055 TCIDso/mLEVmE R, BERHNREL
RERS , AERMHIEENSE , B PCV2HHR
RIBEFNIE,
PCV2iEHifas B R REICPE , AILmE D
BNHEZRUABESBRENE (IFA) RERIB
SLEEBMRINE (IPMA) BIE , BEBREES
ANBEETEEMRNEF BT -3, ZNEHER
BE 48 PMFEREEMAE, RR AT MATEEM
R 48RS ER B ATUREERN
B—{lfafE , BEPK-15MREPCV2RAF T E K HE
HEAXRBZBEBNERT R BRER48/D KR
RAXTENFEELR 2 EZIRIME ( Fenaux et al.,
2002 ), WA EEREE X LB ERR AT REX
BEE AR,
REAMERDNABETRE AL THBELESERAHN
RELE, MEARKBERAEBRITZHEBRS D
B, 6 BRAXERZE BRAEFIELAREE
BEMRZABERL, FETBESERRTNE

¥, BRELHEEBANER  ELuEA (2005)
BRIWCPERRIFEE ML, thIBRERE HIL—
BRI RMBATMERNRR, LuEAZ1 MOI
W E B BRPK- 1588 | TERRE 48 T2/ LA %Y
PCV2EE—MREMBLTHEGREXRE , @R
#E{TDAPI ( 2,4-diamidino-2-phenylindole ) & , &
BDAPIFTR L AR AR 5 |, IEfFRPCV2
IR,

KRR ERDNABRPK-15MEE , £EN
PCV2iE BERE , HE S L B 7 Z 1055
TCIDso/mL, FREERBEMWE NERE = 1085
TCIDso/mL , AR ATELEE , WEARE
FIBEHRE (Zhu et al., 2007 ), ERBIEERERNRGES
HENARTT (1) BEEPCV2ASEESRT
MZPK-15#f2 , ILERREREZERNEUR
JfE (Zhu et al., 2007 ) (2 ): HEBPCV2HEE 2
PK-15#F2 LAD-glucosamine B2 SF B HE ( W0
BIR ), ML AR SR PK- 15/ AT, BNE
ERTEESE, AHEEZHRAD , SEEEEY
PCV2ZEEESRZMZPK-154kE , FLEEEFN
REBPCV2ZHEENE , AREZREITRIFZE
B,

AREHREN TPCV2RR M 88~ B EH ML
REBEXMRNEEER K FAELIERMEBE
PCV2EEREEARE R, FBILE—SBEHBEPCV2
EETHRERSX K MASHEREORARMY
PCV2HIBRfE | IR KR RPCV2BE R L F BE H M,
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I e -

EIN e

l PCY2 15-mer clone @ l PCV2 dimer clone o
o o

/
M ~—

flor®
fort

B

FoHERRFERRMEE o BE, LLEH Sacll REEYMIE—15|FH , FIA PCREiEHS
R PCV2 5#&E DNA %L TA A A NBE A pGEM-T® easy vector B E £ PCV2 monomer clone.
LEH Byl Il & Spel FREIEYINIH 5| FE18IE PCV2 #%ERF 5 381-1112 DNA F Et#, FIA Bgl I &
Spe 1 ZH1{I#&%E A PCV2 monomer clone F , B4 PCV2 1.5-merclone (A ) » BAE Xba I FRFIEFL]
L5 FE1BIE PCV2 BB FHI£R% , RIA Xba I Y145 A PCV2 monomer clone , 8% PCV2
dimer clone (B ) »

PCV2 1.5-mer B2 dimer BRMEREERBREN ZLLE , PCV2 1.5-mer clone 5 PCV2 dimer clone
ERERXE PK15 HRBEAE=AR  BHEREE , L& PCV2 BE—MHEMF ( Anti-PCV2
polyclonal antibody, VMRD Inc )#4T IFA #238l, ( A )dimer clone 2 100X BAfZZ ;( B )1.5-mer clone
2 100X BIAEZR, HiEZRETR dimer clone £t 1.5-mer clone BEIEMNEREED,
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3: (A)BAPCV2dimer clone EREER PK-15 flfa#& , #58 — AT IRERAI R B AR PK-15 AR , #€ 48
N Z %A PK-15 HIRBEE , LA PCV2 BE— MR ME ( Anti-PCV2 polyclonal antibody, VMRD
Inc ) ¥4T IFA R, ( B ) REBRWEMEH R,

10" 102 10 104 negative-control
4: RBEMEREFMEENRERZHRBNERE,. # PCV2 dimer clone BEREEF PK-15 T , £ 48 /NE
%, IBIER PCV2 imE R DMEM +EF5IFHE  WHETHMEERR PK-15 #ifd , BB 48 /M,
HBHRERE , WAY PCV2 BEE— MR ME ( Anti-PCV2 polyclonal antibody, VMRD Inc ) #1T IFA
Rl StERAARENER 1055 TCIDso/mlo
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—— T2
- T3

10" TCID, /ml

O k= N W B O O ¥
T

P1 P2 P3 P4 PS5 P6 P7

Passage after transfection

5: HEPEHMRTEMRRKBBESTHENLE., T2HAH56ugPCV2 M EENES  T3HEAE3ugNE
%, BRERYEENTEAYEERNFEHNENEZSEZEE | IRKCBERBRE  TEHERERSLE
EFE 671K, fAlEHE CPEmMTBESHAL,
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Establishment of Infectious Clone of Porcine Circovirus Type 2
C. Wang*, J. Y. Chiu, T. S. Huang, F. Lee, M. H. Jong, W. M. Chang

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract Porcine circovirus type 2 (PCV2) is associated with post-weaning multisystemic
wasting syndrome (PMWS). PCV2 is an important infectious disease in swine and occasionally
co-infects hosts with other pathogens. PCV2 is difficult to isolate from field samples, and is
maintained at low titers in vitro. In this study, we have constructed the infectious clone of PCV2 to
generate stable virus. The infectious clones were transfected into PK-15 cell line to generate new
viral particles. The highest titer of newly generated viral particles was 10> TCIDsy/mL after a
sixfold passage. In addition, there was no statistically significant differences between virus titer and

infectious clones of various transfect dosages.
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