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HE_HRNABRRMERCEY
T 3. BRR. EX# T OB EPE RME

TBEREEREZESEREFHFESARMN

HE % _RIRRES ( porcine circovirus type 2, PCV2 ), A5|BFEET %
Z R FHFEMIRSE ( postweaning multisystemic wasting syndrome, PMWS )
PMWS Z2EXE/FR, PCV2 BRETHFFESRR , BMER D BEILRENE
HE K BEIHEN PCV2 REEMREZEEREIETS. XWX EEENZ
BEERRM PCV2 B2, FIAMRIZERY PCV2 EEER |, FRABEEM
E’Jfﬁ%ﬂii 1, BRBEM PCV2 EREEIHEREEEZHBMIIKE | WHFHH
NE , &EH A/ 105.5 TCID50/mL, B—XH , BREE DNA 2HEHN TR
W‘m)ﬂi%ﬁiﬁﬁ%bﬁﬂ’g@%%ﬁo

B85 . RN ZE, BRUEEE, BR

= ( lymphadenopathy ), Ktk Bk 14 By SF FE M4 AT & &%
B %, A HIRPMWS R FRAEAR T8 &£ P 20 B B =2 IRAR

RIS ( porcine circovirus ; PCV ) HFH A, R EAE —BRIRMIES( porcine circovirus
WAFHERSRATEEMRBRARE 5 pov2), BENRAEIEPMWS Y TERE

( cytopathic effect, CPE ) ZPK-15( ATCC CCL33 ) ( Blanchard et al., 2002; Fenaux et al., 2002 )% B&
HHRE R ESIR ( Tischeretal., 1987 ), ZFEE K EK Mo ARSI  POV2EEE B A S
E—SMRBERA—RRMRERDNA, WA EFHEZR
MR EZINBEE (Tischeretal.,, 1987 ), #5E8E
AE—BFERMKES ( porcine circovirus type 1,

J& fiE f® B ( porcine dermatitis nephropathy
syndrome, PDNS ) 5t X E B congenital tremors,

CT ) HWRELREEE ( porcine respiratory disease
PCV1), BISMBBIS S EPCVIBRET AARR complex, PRDC ) 185EM R IRIEM T 4 proliferative

#£( Tischeretal, 1987 ) 1991EMMERERBEE |1 otising pneumonia, PNP | BETIEESE
HREIHARSRBEEMEESE ( postweaning B, 7 o 4 O B AR 4 = 4 4 TR B
multisystemic wasting syndrome, PMWS ), R E PCV22 1275 ( Wang et al., 2004 ),

BERERREREE R  FRERE, ARRE POVD AEBE— B BT
MARBRAFEIEBMEML L (granulomatous o 220001 76 ko BRIBIRZ NEDNAKE, PCV1
interstitial - pneumonia ) . # B & B mmeq 759 nucleotides (nt ), PCV2EEA1,768
THOFRREE

THEREXZSEREHEHRAN
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nte PCV1EEPCV2 & # # & 11 {@open reading
frame ( ORF ), ORF1 7] ¥ % 1 #936 kDa#Rep
protein ( replication associated protein ) LA K # & 7
HlEE 4 =219 kDafRep’ protein, Rep protein
BdRep’ protein#EBIERfFHEREE ( Mankertz and
Hillenbrand, 2001 ), ORF2EE{kRFEZKEF 5L
REFXEZ LY —28 kDaWERE , RAPCV2REFE
ZAEWBEN (capsid protein ), tt REIBBEELE
—mEPNERRBETERD.
EPK-15Mi PR ERRBER , FSMREKR
FAD-glucosamine RERSHEHE , HEEZEHR
BPK-154H3E ASH] , AFREMER ( Tischer et
al., 1987 ) LiuZ A (2001a) BlIgPCV2EEHERE
B RE B AR B 3 A SHAMY 3% A BEBREE ( human
adenovirus 5 ) E1ERE K VIDO-R14HAE ( FAIEIRMRE
etk ) FE A URRRRBEE —RAREE
FREMLIFTS HE. 1990 FRBMRBEEBERF DNA
( replication form DNA ) # B E K ERBRF , W KE
BRAUS HEBEREFS] ( Meehan et al., 1997;
Meehan et al., 1998:Todd et al., 1991 ), FEIE&PTHE
ENERTPTERIRMBEF 5 SR BB M H
R, BEZAPK-15RATHERIBTENREE
( Mahe et al., 2000; McNeilly et al., 2001 ) 20024
FenauxZE A#2EPCV2e RER B EXRBEA
pBluescript SK ( pSK ) vectord | LAt B B &5 A
PK-15#0 f2 5 i $2 5% 53 SPF( Specific pathogen free )
REMEAMEE R  HEEEEREENRE
( Fenauxetal., 2002 ) Z&EBEMEZEAE
PCV1EEPCV2#x & #8553 ( chimera ) BB , FEMN
HFEPCV2 ORF2HIFLRIRESL ( Lekcharoensuk et
al., 2004 ) AR GBI ERE ( Fenaux et al., 2003;
2004 ),
BRMPCV2ERAIUEMBEEMNHEER
R, AABRXZHEEN , TERBEFenaux
ZEANMR , BPCV2ABKRBEMZRMPCV2E
B WHERHENRPK- 15T ERPCV2HEED. [
REEREBEPK- 15K PRIER K LETERSE
HBRBER , ARtHEREEREINTE,



47

RE_HERARSBEAMERCEY

MR A

MR E

HEEPCV 15 R ¥ B MMARPK-15 , LLE5%
f& 4 M & ( Gibco ) A K 100 unit/L penicillin G
( Sigma ) 2100 mg/L streptomycin ( Sigma ) #
Dulbecco's Modified Eagle Medium( DMEM; Gibco )
BERS% —S{LH37°CHEM.

PCV2 B4 E 88 ( infectious PCV2 clone )

2B

LLPCV2 & # #k ( GenBANK accession No:
AF364094 ) fEREMR , AEHE Sacll BRHEIELIHMIZ
HE—-#45 7Y , AIAPCRERBHE £ RPCV2ES
DNA, BB H ZPCRE BRUTAES A RBEA
pPGEM-T® easy vector# 8 , &®EFHEFZ APCV2
monomer clone, ZE UHREMNPCV2EE K AE
IR , LEEBg/I R Spe| REIEYIMH S| FHIEIR
PCV2# B2 FF51381-1112 ntZDNAK B , BABg/1l B
Spe | —HI{I#EFEAPCV2 monomer clone , &EF
R % BEIPCV2 1.5-mer clong El1 ) BELLE Xba
| FRREIBSLIIM S| FEIBIEPCV2EB IR , 2
E R Xba 151 # 5 APCV2 monomer clone , #&E
FHEREBRPCV2 dimer clone ( B1 ), A&ELL
maxi-prep kit ( Invitrogen ) ¥E & f Z K Z EDNA
WRFR-20°Cle .

B ER 2 EE (transfection )

BERME —RIE25T flask il A5x105{EPK-154H
Ba( PCV1-free ) BX6 ug PCV2 dimer cloneZ #2DNA
MAEBRERZEMENDMEMS | EEMA9.6 uL
plus reagent ( Invitrogen ), /ESBHUESRA ( 58
B100 L ), REBER207E. BHEBREEB ,
RE ULz E\RAEXJ|MFZDMEMEE9 pL
lipofectamine reagent ( Invitrogen ) #E&&BIIA
BERAT  EREMA200E, SEMNIBREF , BE
BE BB PK-1540 2 LAPBS( 0.14 M NaCl, 2.7 mM KCl,
1.5 mM KH2PO4, 8.1 mM Na2HPO4 ) BE¥ =X , It

BIEERRRENEZERMBENDMEM 2 mL, #E
AR BEBA+B , BRI 9BEME tER &
R ERS% = E LHR37°CIEBEREMA-7T/ N EE , I
AE10%MFMBENDMEM , FE Rz MESEE
P EPK-1541i B BN 5% REBERERBEE
TR,

mERZWE
BRENPK1SHERCBERREHEER ¥
SRR FIA-80°CKBERRBR=IX , MEERE
TREREME R , LA250 g 4°CBELS D88 |, R LB 2 3%
B, MHERE#%R  BER-80°CKMERA.

mENERE
LA 7.80001EPK-154F2 tn A £ 96 AL il R 35 &
MAAZEEBR, BAKEERRE , HEstock A
DMEMt+ & 3IHRBE S 100 uLETHEER
2 BRS% -EHI7TCEBHEBI2K |, ML
PBS/E% =X , ¥ LA-20°C 50% methanol + 50%
acetone REBEE 10718, EE&IMA100 uL PBS
R4CKFE REIUBELEZE X ZE (indirect
immunofluorescent antibody assay, IFA ) BIEfRE
H{E. %EHRPCV2IEMIE ( Anti-PCV2 polyclonal
antibody, VMRD Inc ) LAPBS#H 150 & S MmA
50 uL , EBAEA—/NEE , LIPBSE K= REMAML
PBS 150fZ #% ¥ M goat anti-porcine IgG-FITC
( Jackson ImmunoResearch lab. ), A 8 & 4
R—/E, LAPBSER=IR%& , A MMA100 pL
PBS , LA & REMERRE AR, LEH

50% tissue culture infectious dose ( TCIDso )

ERERBERREIECER

HEERD K24 , Hh—#H2PCV2 dimer clone
ERELEERGUgDNA (T2 ), Z—HAERE
ZFEE%3 ug DNA PCV2 dimer clone ( T3#8 ), &
BEXEPK-15MRKN F XN WMEHR, EHRERS
RILEIZFE12/N R (12 HPI ), BIRIETEED
"E , 2EBR24/RRE—X , EXERKBER
Z6-710E , PK- 15%HH@tHIﬁ.CPEﬁﬁTE“§“%¢
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RS

BRMERBE

NERFIESEEAI1.5-mer clone&dimer clone
BEMEEE (E1) SFRPK-15#F% , MRENAS
=REF, BEREE  UBEREE N EEEPCV2
ERNER. &BRdimer clone B EBFIEEMN
PCV2i5EE I tb1.5-mer clone® ( B2 ), FiAz %
# BB #Pi2 Adimer clone B3 14 & B8 SR #E 1T

MARFEHERLEE PCV2IRE

AEBRFIEELNdimer clone R ML REER
PK-15#f , TEAEIB48/ MR |, LBERRE N EE
B OBRAEABNMERTEZREBERE  EXARSE
REMREEK , BEETRISEEMBEREE R
(B3 )

PCV2 fmEhEAE

# ERFruk S2 B AR R RPK-15413 | M
THRANG-7X , ARER4/NERERSER , BT
BEREMBEEZHFSHFIRE  WHERSED
8 R EAREHFTRENPCV2EERIERS T
#1055 TCIDso/mL ( B4 ) EFREREEHE 2T
fhAE , T2HEEA6 pgEEMER , TIEA3 ngEE
NWER ERERETERTEBENERDNA, I
RERFERSHPAENNEZE , MERLEE
REXR%E K TEHRBEHRELNE, BEEATE
1055TCIDso/mL ( El5 ) HEPK-154f2EBPCV2SH
B, WKER6-7RE , HREETETEEZESR
BRERT , BMIFEBREE R,
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FRERRBEESRAMERRFEHAIRNOT ,
(1): LABR#IEE A monomer clone BEHHEEHER
B # , EESRIRMFEEDNABMER Mahe
etal., 2000 ) ( 2 ): #%&1.5-mer clone ( Roca et al.,
2004 ) ( 3): #%Edimer clone ( Fenaux et al., 2004;
Grasland et al., 2005 ) AEE&FT#EEE 2 dimer clone
ERSLEERSMNRED , IWERE Fenaux FA
(2004 ) HHzRHEE|dimer cloneBBR{ELEERSEE
HRELIM, Roca FA (2004 ) RERENELER
EEREANRASH - FEREBNHI ETEIR
EHEmMEEREER , B Adimer clone Al #E1TE
REENFIRSZ  SAREXRBRSHREELENR
H, st BEER R Hdimer clone&—EZTEH
ORF1HE — AT #HORF2FT H,

PCV2EH#BEMBEREFEDYRY , HNES
PFBELLRENREE K MESBHOPCV2REEEME
REERIT HIETEHAY ( Fenaux etal., 2002 ), ZANFR
YARENRBR G EREEREPK- 1M ELR
E, HENRES, BRABREEREERIE- TR ,
AE£#1055 TCIDso/mLEY R E R BEBRNRFL
RERS  KRERFEHIFENFE , H PCV2HHRE
BFEEINIE,

PCV2E iR sE B RREREICPE , RtKREN
ENHESZRIUBESZENE (IFA) HRZEB
SLBMEREMRES L (IPVA) AIFE , BREES
ANKEETEEHRNEFET — 3. AEBEA
RBF 48 PMREEEMR, RRATEICAMAEEMD
B, 48/ EERMIRREER | BIF AT ARK SR
E—#RE , BEPK-15ME% PCV2RART [ K
HEARBZWEBHNERDRE , BRHR48/N N
RAXTENFREEAHSEZILATE ( Fenaux et al.,
2002 ), W EESEE X B RMARANREZ
R E R,

BEMERDNAET L THABLERENRHN
WENE, MEMRKBERERIIZGRERED
B, BRAXRERRR HRAEEAHIELARFEE
BEMBEZABERL. HETHEESERRTUNE

¥, BREEHEBANER , ELuEA (2005)
BEIWCPERRIFEEL, tMERERE LI —
BRI RMEATAERNRR, LuFEAL1 MOI
R E B BRPK-15MR8 | TE R RE48E T2/ LA
PCV2EE—MEMEHTHESREXBE , AR
#fTDAPI ( 2,4-diamidino-2-phenylindole ) £ , &
BDAPIFTR LA R AR B~ |, EFRPCV2
MR PRE.

KBt EEDNABLPK- 15k , £EM
PCV2IR BERFE , HmE O E 7 F 1055
TCIDso/mL, BZREEREFEES HERS ZE 1085
TCIDso/mL , BAIKBBATELEE , YEANRE
FEBBHZ ( Zhu et al, 2007 ) ERARERRIRAS
HENARNT (1) BEHEPCV2ESEEERT
MZPK-154f , TAEREEREZERREUR
D18 (Zhu et al,, 2007 ) ( 2): #SEEPCV2IREZ
PK-154f 2 LAD-glucosamine R B IE S /HHEHE (W
BIR ), LA EEERPK-15lE KB, BRE
ERTEREE, RitgEZHRAM , S EREY
PCV2iRB EEERZH ZPK-15M8 , FLEEXR
REPCV2ZHEENE , ARECZBRRIYTRIAZE
#,

RREREY TPCV2RAEMHE R 2 BER MU
REBZMHRNEERS K FASEIERMER
PCV2EEFRBEARERME, BILE— S EEPCV2
EEITHRERSX K MAESHEREORARMY
PCV2HIBEAE | IR RRPCV2RE R L BE H M,
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l_' ORF2 =+ ORF1 —_— ' ORF2 == ORF1 ===  ORF2 =i

1768/1 1112 494 1768/1 1768/1 494

B, S s e =

TN N

i= i=
l PCV2 15-mer clone @ l PCV2 dimer clone @
o o

/ /

e ~—

fort
fort

B

BoARRRFESRLELEERBE, LLEH Sacll REBYIN2E—145 7Y, RIA PCR BigH4£
R PCV2 f%5&E DNA 2L TA EE A XBEA pGEM-T® easy vector BB E 4 PCV2 monomer clone.
LLZ2HE Bglll % Spe | BREIBLIMIAI S| FE181E PCV2 BB F 5 381-1112 DNA [ B, R A Bgl Il &
Spe | =41 A PCV2 monomer clone # , B4 PCV2 1.5-merclone (A ) . BLE Xba | BREIEE ]
K 5| FH8iIE PCV2 B F 52 R% , RIA Xba | Y%A PCV2 monomer clone , 5% PCV2

dimer clone (B ) »

PCV2 1.5-mer B dimer R M EREERBHE N ZLLE , PCV2 1.5-mer clone 5 PCV2 dimer clone
ERERXE PK15 HRZEAE=AR  BHEREE , U PCV2 BE—H4/MEMF ( Anti-PCV2
polyclonal antibody, VMRD Inc )47 IFA %38k ( A )dimer clone 2 100X J K= ;( B )1.5-mer clone
Z 100X AR, HERBETR dimer clone b 1.5-mer clone EEEHNEREEN,
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3: (A)BLAPCV2dimerclone Ef8EF PK-15 flifa# , #§5E — R PTWRENRY BB RS PK-15 D , £&£ 48
N2 B PK-15 fIFREE , LA¥ PCV2 BEE— MM IE ( Anti-PCV2 polyclonal antibody, VMRD
Inc ) ¥1T IFA R, ( B ) KRB EMEER,

10" 10 103 104 negative-control
4. RBEMEBMELENBEESRZRELERNE PCV2 dimer cloneZ BEEPK-15 #ifa , &£ 48 N,
HWERPCV2 fEERUDMEM +EF IR | WETEEEBFEPK-15 Ml , BREIB 48 M |, 44
FREE , ¥ PCV2 BE—HMIEMIE ( Anti-PCV2 polyclonal antibody, VMRD Inc ) #1TIFARA |,
STERAARSHER 1055 TCIDso/mls



= 5 :

RE_HERARSBEAMERCEY

10" TCID,/ml
L N ¥ & 1 I e A |
[

O
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- 13

F1 P2 P3 P4 PS5 P&

Passage after transfection
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BRZARTERAKBREIENLE., T248%5 6 ug PCV2 BAMERBAER , T3/EA 3 ng HVE
R, BEREBPENTRALESHREIENEZEZE  MREEBEALENAR  TEHREREILE ,

EX%6-7 X , MlAHE CPEMABIRAL,
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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°° TCIDso/mL after a
sixfold passage. In addition, there was no statistically significant differences between virus titer and
infectious clones of various transfect dosages.

Keywords: porcine circovirus, infectious clone, transfect
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