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6 oF - BUEBIR o8 75 I 38 S S B b vk 2 R ST
FEY SRR FH CRAR CESRT EER=T

ITHRREEEBEREHARBAT
‘Bl RERE S

O # % —AMkmF (porcine circovirus type 2 5 PCV2) & 5] 4243014 % & 4
HAEM4Z A (postweaning multisystemic wasting syndrome ; PMWS ) % £ %%
B EHERRAREBREIRARS AR FIRAAATEAR TR
(PK-15)2% %8 Eta it & T 3% 5 9% 38 74 /1 1B AR 15 4 2 B o 22 B Bslé PK-15
4o e, AT TR #)ME £7 32 (limiting dilution and cell cloning ) * YA £ 1 i ¥ 38 74 % 5 9%
FNEZ PK15 FARMAE - PK-15 o fp @il i fg > BB 1 BRFHTHFEZ TR
mRp kAR g A RAEE  H AR B K BB X PKA15 4 e 4 51442 PCV2 w74 0
¥ 2 PCV2 %118 5 514 107 F» 10" TCIDs/ml © #7 &5 i€ 2 PK-15 4 i 3% 74 7%
FHABABEER A KL FEZ PK-15 4o i & 2 o M3 65 1% PK-15 4o fR P38 7 2
PCV2 J& #1E & 30/R » i —F B 45 Ml 38 K1k 4 % 7% 4 #7 % (Indirect enzyme-linked
immunosobent assay ; iELISA ) F vA#z8] 5% & 75 PCV2 4182 © 3% iELISA #1740
A& dn i PCV2 i B4R S0 B0 > Ml L tb g F4u8d > A et
"R 4% & E & & (porcine reproductive and respiratory syndrome ; PRRSV) ~ 1 J£ K
J& 9% 7 (pseudorabies virus ; PRV ) & 5%J5 5% # (classical swine fever virus ; CSFV )
BTG ERR X RME © B MBI 385 AR E hiEk R 0 EETE X H R
PCV2 =8 6B Fik 4 % 9% »#7i% (Sandwich ELISA ; sELISA)  #uBg4k 8] £ 4 F]
BFEATHRA] o A REBE R —H 2 MAR MR R A Z AL 97.8%Fn
90.7% 5 My =% T B 4 R 2 — 5P kappa statistic 231 % 95.8%F2 0.86 © 424k
W2 B-TARF R BT AT R PT BB 2 ELISA #7A R 5 E fid PCV2 B A &
4 M AR

F5E5d - FEE IR M ez © 1FEIE  BURE -

48

SRR RIEE - PCV2ERE S B 2RI BFEMLR
& M ( postweaning multisystemic  wasting
syndrome ; PMWS ) ~ 38 £ 7 = 2 B iE1&E¥ ( porcine
dermatitis nephropathy syndrome ; PDNS ) ~ S5k
=88 (congenital tremors ; CT) ~ BIEIREFEIE

SEER - ¥ —BUIRARRE (porcine circovirus
type 2 ; PCV2TEEN ~ BN AREE 25
REMER - WEMEER2IEX[2,6,8,14,16] -

*HRENAREVFE
THRRERE S REAEHRA
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(porcine respiratory disease complex ; PRDC)
B RIS 2 (proliferative and necrotising
pneumonia ; PNP ) F iR [RAE K SN & " B B
[2,6,8,14,22] - 1E5F2MBRAMRKIEMR < FEEME
H8¥E ~ FhkE ~ AR AR RENIRAPCV22EHE
[2,6 8,14,22] -

PCV2ONUSIE—+EES * BIEH17 nm - #HiE
E ' 86511.76 kbBIERIRKAEYV/)\EIDNARKS -
PCV2iEDTEB11{@MEZ (Open reading
frome ; ORF ) [3,1 0] EpORF1 TJ#FEH 436 kDa
BYRep protein (replication associated protein) LA
ROEEZFMRE®RL19 kDagyRep’ protein ~
Rep proteinfdRep’ proteinZIhactREERIBE
[3,10] ; ORF2EEKBRREXEFIINR QL TNE
ZEH—28 kDaIEEEY) ' ZEBEWRPCV2ERE
B#EBEQD (capsidprotein)  iGHEEBDESET
ZEBZHFRRENM (epitope) @ TFRBFEE—4
REPEMEE[10,13]- KIBERFIIDH7 PCV2
g RPCV2ataPCV2b —EERE[1,4,7] - Hp
PCV2aBEo@E KA * DRIR/2A 2B 2C
2DEE2E - PCV2LBEZ3BER TS * DRIA1A
1BEE1C [1] - —HHERW/SIEL - PCV2atdz
PCV2bEIHIREE S NRBRIEBRER  B5%438
wWIHEE—HEE4.5,79]-

BrRitt R SEFF S AR R EMEIBEPCV2IR
5 tEEEEEEECRH @  RETBEZRRER
ZRSIEBEERSS - EHEME (KR10™
TCIDso/ml) - ALEREIE RN R ERE#T - B8
REMBPCV2MEBRAI12,24] - IRITZEBEMB
PCV2ngatRlF iy - EE2LAE 1 Sz e8¢ A(indirect
immunofluorescense assay ; IFA) ~ & @S LiFE
Z #8 2 8l & % ( immunoperoxidase monolayer
assay ; IPMA) ~ dF0 85158 (Serum neutralization
test 5  SNT ) A B ELISA & =
[11,13,15,18,19,20,21]-ZRIRPCV2IREILIE
g B EREEARZET - EEEIDEME
B BRINEEZEEMBPCV2 a2 el Bl
- AREAERE0HANR @ BARUTERIR

FRHRETSEHE0BRIR ' RIMKRIRCEHEE
BEM - G EXRIRAMRESNEEE -
HEWSEHRSHEE0RNEETF - TREEEOE
THE{E[13,18] - —RIE{CEHREDNHNEFETE
BERHT ~ BEERIR BT R~ MABITEDE - B
AREBAEDE @ PDRBRSHARBSEE - BE
ERNZEBIFCREETIRIF -

PCV2RSILIaRF2PK-1 SRz MiiRiRR
B8 (receptor) BE - RAKEBDPK-1 540
ZIHREXRBIIASBPCV2REREMERZ
heparan sulphateszchondroitin sulphate BiE=gs -
LEEMPCV 2RSS A B BUREPK-1 SR LURIEE
[12,24] - BEKIBEIMBRASEIEL - BEE1EREHY
FRARAIMERE (limiting dilution method ) A XNEFH
EhEHESBESEPCV2REEZREZPK-15F il
K ¢ GO B EPCV2 R EPK-1 SHIR MR ARE
RR - EMEAPCV2RFZIZENENM 2,24] - ALk
ARERBLIRGIMENEL T - EhELIBRREREES
SBEPCV2REEZTRZPKICEA IR 2 K
( propagation in homogeneous ) : {EPCV2 B
PK-1 SHlfR R - BRURESRSIZEIE - A
B ENEPK-15HRFIE L ZPCV2IREZIERN
R E—SHBEEERETREIHTE (Indirect
enzyme-linked immunosobent assay ; IELISA) » AR
BRIFEEMBPCV2nEs -

MEIERTTE
HBREK I EmiE
TEAFTIEPCV 1 7 F 4 2 PK-1 SHlfE#K (KL strain)
BAlimit dilution method /A ZVIDLAREREAR 1 cell/well » U
IBERO6ILE - FEERASEEIHRT - BiERE6
3LE8 - MERRITRICERE 2 PK-1 STk — DT
& eREss -
R R
1% i #TE & 2 PK-1 SHBRIBE RERIZE R
(63L%8) UFHEERRBEBEMRI - APCV2RE
(GenBANK accession no. AF465211 ) D Bl#EiE
IR & 3 B0 E 2 PK-15 3 Xl AR ¥R BR [R S5 SR AS 6 2
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PK-1S#BEFK » 1R37°C ~ 5% CO=REHE1 /NBF ~ B
phosphate-buffered saline ( PBS ; 12.33 mM
NazHPO4 * 87.7 mM NaH=PO.) j#%3R - IIAS
S8%IEF B ZFNBERIZE 7 2/\6F - AiFER24
NFINERSR—N  BARWERRE 2 RS RHE
ek - RISV ERESIZENDE -
mEsNEAERESE
FeAGPK-1 SRR EZ M A1 0% P IEiEHMEE
O #& - #EPBSIPE3R » IAPCV2BR M MIE
(anti-PCV2 polyclonal antibody ; VMRD Inc.) * 1%
37 CREA0DTE » #EPBSIHH3XR » BIIA1 mLZ
WEFEMRE RS A8 (goat-anti-swine I9G FITC ;
JacksonInc.) * iR37 CRME40D#E * #EPBSIH%E3

R RENERBERTETRRLAERSNE
[22]-
AEIB%E

FTURIZ 5% - EHEBEEIZERSREEL
PK-15FRABIR © SREIGPCV2RSJIBRENRZPK-15
IR REREREEETENR - BERE
PK-1 SHiRICBERASKRBERSER - SRR
P-8OC KR EMR=N - {HRRIERSEMLE
R BUWMENEET DR IFFIR-80C KA -
RSES

THEIEPCV2 2 PK-1 SRS R B RMINE
%ELA5,000 gBfl1 528 #% - BLEER @ AREBEN
APEG 600 A2,0000 95:REE /N3 /N\IFEEVIL
YD o 1LY A2 Tris-EDTA buffer (10 mM
Tris-HCI > 1 mM EDTA PH 8.0 ; TE buffer) i&f% -
BELBEPKRIOAB0% ~ 50% ~ 40% ~ B0% UK
20% BB - REBIIATE buffer/afgY) » U
20,000 g==BENI/NT - REBIGRZIRERD
RZARSRURTMENLZK - BlaEEftzPcve
e WER-70CHA @ BIFUDNLEERES
BEFER0.8 mg/mL -
BEERESRERME (Indirect

enzyme-linked immunosorbent assay,
iELISA) s

PAcoating buffer (3% mM NaHCOs, 15 mM

NaH=COs) i$REUSOE200ZETHHRE - BUE
3,100 uLDBINDASBILELISA plate AL EFI4C
BYE—TR - 2% B3LI0A200 uLzwash buffer (6
mM NazHPO2 * 4 mM NaH:PO2 » 1 mL/L v/v
Tween-20 ) BR3R > AREF3ILIMNA 200 L
blocking buffer (Gelatin 2.5g/L w/v * 150 mM
NaCl »* 50 mM Tris-base * 5 MM EDTA » 0.5 mL/ L
v/v Tween-20) BRZRIEMB1/E - BRUEE
ELISA platef)ZEp& - Llwash bufferi& =2 » 1§
A& Blassay buffer (Gelatin 1g/Lw/v: 150 mM
NaCl » 30 mM NazHPO4 * 20 mM NaH=POa4 ) &E1T
202003 ERE * 3L BINA1T00 uLARE
HERE MBI ERERIEA—/I\EF - Llwash
bufferi&c =21 - N0 ALlassay bufferii® 50001Z
HERWLFNFENGARLEMEE ( goat anti-swine
l9G-HRP ; Jackson Inc.) * &3LI0A100 uLgxsE
REBIER—/\6F - Blwash buffer& it =& » =31
D ANOPD 200 WL 2 & ® ( 3.7 mM
o-phenylenediamine * 0.003% H=0281PBS ) B
BERERIEMAS 2 #E - 3LIDABN H=S0+ 50 uLfF
L2 - REPIELISA readers8HR0D450 nm/690
nm {8 -

iELISA cut-off {8 ~ B RMERET/MELZ D
0l

FTEENIOXEHBTERRIE ( Specific
Pathogen Free ; SPF) ZPCV2REItINE @ 36%
PCV2 « 35X RBEEMIFRIZEERS (porcine
reproductive and respiratory syndrome virus
PRRSV) » 23X RITRRHE (pseudorabies virus ;
PRV) F653238/@% 5 (classical swine fever virus ;
CSFV) F5ERM MFETARR - I D4 MBS
E2¥19E (mean) 10L3SZERZ=E (standard
Deviation ; SD) {EREREE * N GRIRIEE AGLERE
BEHRGE - N HFREDEESHREE - BRI
#8A (intra-assay ) R#E (inter-assay) #&flZ7
ETEEEFREN (coefficient of variation ; CV) o I
BRERABMIRXRIE - iEKRIE9AEEIR

R
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IELISA AR Z D17
DUE N 5 T0ZER2006 £ 201 2 FERJIN
E2385EBEMBAKRD @ MEMEZERILPCV2
—HBBRERLRE DA (sandwich ELISA ;
SELISA) MEMNEMRDFE TR - —E KRS
R2IBEABUIE (relative sensitivity) ~ 1BRIIFEM
(relative specificity ) MRIRIFER—E4 (kappa
value) Z5t& - BIZETER201 3FMRMBZAE
(23]

SR

PK-15 ABRRPR EhiE

B H TR REPK-15F RIBREIKESE
HERBRE - FIRAD MR IEERRRIZES
EHREMEHEILT - REBIE21RPK-1 53K
WAIHERE - Hop1 SHRPK-1 SRR E RIS RIS -
PCV2 mEBNEAIE

IR FrUNEEPK-1 SHERRARRERPCV2 RS R 1HE
BE7 2/ BIFER24/N\FRERSHR—R @ &
FESEBE 2 RS RIFIIFERE - WAHERSAH
B 1SSt E DB —H#PK-1 SHEIRFKRETIZIE 2 PCV2
WREDER10°° TCIDso/mL (BM1REB2) - Hefil
Bk (BIERCERE2PK-15#E8 ) FrigiEePCcV2
RS NEBRSHIEE10" TCIDso/mL -

IELISA 2{FiRHREL

HAEHREREZRSNER « PCV2ERMEEME
B NELISAE TR R X th ¥t - B8R ZiERT
RIRPCV2MERZEE100E (8 ug/mL) #HiE
fE - MPCV2RRIEERPEE B2 FRELLHILL1 5015
ZHERRLE - BEMBEODERT.124 » EMMBEL
ODERO0.119 —ERBERTE.4445 (K1) -
ELISA cut-off {@ ~ SR REEIZ D
w

BR2ZERIYFIR - PCV2IEM HIZMHEMBHR
HEZFHUENLIGEERE=ED R R0.267
(intra-assay ) PAK0.275 (inter-assay) @ RLLHG
IRFEEARIROC.IBH R/PCV2IMERZM - HFHRO.3

FBHRAPCV2HEEEMN - IRt 25 HABBRBIR
IELISA¥tHRPRRSV » PRVECSFV 2 izt MBI 2R
EMREEERIXKRE (X2) - MCVELZEER
0.02 & 0.14 (intra-assay ) & 0.02 & 0.18
(inter-assay) - BfERBMTHBRIBES -

IELISAMBRAIM 2 1R 5T

18385 EFREMBREFAELISA EASELISAEETT
1R FEREIR27 1B MBI B 75 A
1REYE - O7BMBERDIUNZERNGERAITH
2% - 10185 R/AIELISAK R 2R 14 R EM
SELISAIZRIZFE R E * SERRGRIELISA IRRIZFE
4 R FEMSELISAIZRIZZ 14 R E - —f@ifl oA 248
RIS (relative specificity ) £290.7% » 18RI2 8
it (relative sensitivity ) /97.8% - IELISA Ed
SELISAKZRIFE R 2 — 514 Edkappa statistic 2 BI%
95.8%%00.86 -

HIE

BEZIARET » PCV2RELAPK-1 SHBREER
SIBE B A10° TCIDso/mLIAT [22] - TEAR
D - HFIETAAImit diution methodémiEH %2
RZPK-15FHBIRrk - WidEEEPCV2IRE » M
BRI REENEEERATENE @ MUEHEDYH
PCV2 R MRE Z 2 PK-1 SHRRER - A ZRERTFT
En#ZPK1 SHBRRMREEREEEPCV2IRE - HRS
12IE B A1 0°° TCIDso/mL - KIBEIINZ XS
PCV2 B REEMEB EHMIRPK-15 ZfiigiRE
EEZEBR12,24] 0 BRXEDPK-1 S4B 28
BEXREIOARSBEPCV2RE AT E Zheparan
sulphate A Bzchondroitin sulphate BiZEs &8 @ K ithiSER%
PCV2IRE BABREAPK-1 SHIIRNETILE - &
BE 1E T A9 £ FBhomogeneous  subpopulation BA B limit
diution method 5 NEFM#EE (EhiR) SBSEPCV2
RS EZEE 2 PK-1 5B - TBMURSPCV22iR®
sHE[24] AR RERTPK-1 SHBIRRIE B EnEEZ P
BRFRME - (VEITUBEMIESPCV2 AR EEL
IBIENIE -

AFAZBRO0ES 1 FEFAIFARIPMAE 12 El
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i~ & ESHEERRBETMESRN - WiERE
FHERE AR ETONRIS - PCV2HigE
BMERDEBUOBEFEERE @ MiEsE  ILEXEH
RER TARIEEESNEREEERRDE22] - 1
SRR ZRSILERE - MERBRRERS » RSB
EITRIBEREARAE  ARBEEARBRERRHR
B2 RERE - MARILZELISAHIEMR#ES £
ZF - BEBIN—EBRBARN @ EALERERERE
AR - At BREBBIRAPCV2REZILEN
B STBEWHARLMEE - ZNARMZURH
PCV2REIZENEBATEER - WigigiEPCV2
REERNER  EMBREBEMBPCV2HEET
FRIELISA - AN BEHERB T ZIELISARBE
%~ BAMERE - S—MSMREAIFEESERE
25 BEIRBERESRET -

AT BEBRAAERFZELISAZISRN - Wih:E
NSEAACEERSHE U MEE TR - HPiE
PCV2 ~PRRSV:PRVIARCSFVERS 2B ME -
HR2BERIYFIRELISAFRPCV2BHIMERE TR

SZE—4 - #HPRRSV « PRVIKRCSFVEB MM
B ERRRE - 5—H EEEREKDTUERS85
TEFEEMIB © WA RILZSELISARIIFEITIRR  tb
B-EHEMABRIURIREBEBUZE (relative
sensitivity ) F01BER4EENM (relative specificity ) 2
BIR97.8%MUKO0.7% » Bam_& 20 ERIT 2
MANPREIEES s MEBRBER 22—t Ekappa
statistic 2BI%95.8%F10.86 » MR _EZER
BRESZ M - HEPMELSARBRIBZEE
MiEPCV2gaiRIuR -
PCV2AREEZNIIRKISUER + HEIK
EREFSHNBANEE  WOBWEMHEER
PCV2RAEENREZNRE L — - NARMILE
IHERBRULEPCV2REZN G L » NMEERBER
SIREAZCRE - BRREHEARESUFEE
17 - BRE—SEARDLEERER - KFEE
ZB5BAE - BRERPCV2RE  BILRREIE
REFEBRESICERK - R ZREE

db
$7T< °

1~ (AL PCV2 REZFERE PK-15 FHBIR - 18 72 )\B52#48 PK-16 #lilR
BE @ W PCV2 BRIEMINE (anti-PCV2 polyclonal antibody ; VMRD Inc)
(T IFA KRR - T8RRI PK-15 FRIBRZIBRMZFIERE ENRIE -
(B)REER PCV2 2 PK-15 #HRRFEM#408 o
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Virus dilution
1072 10 10755

- - -
. : - %
AL . .

2~ #EmE PK-15 #lifg (A) ERERITENEZ PK-15 #lilg (B) - EFRESE
AERERZ PCV2 fis @ 1€ 72 /NEFRFGHEREE » LY PCV2 BIth
M;& (anti-PCV2 polyclonal antibody ; VMRD Inc) 31T IFA K558l - 5t8#%&
TJAIFTERE PK-15 FRHIDRERE PCV2 &AM E RS HER 10°°
TCIDso/ml (A) - MRFTRIZEREZ PK-15 HBIRERE PCV2 & FTI8IE 2%
FHER 10" TCIDso/ml (B) -

# 1 IELISA £ 4k ## & ildt -
Concentration of antigen (pg /ml)

Serum dilution™

16 8 4
1:20 (+) 1.323 1.121 1.236
1:20 (—) 0.551 0.448 0.341
1:50 (+) 1.288 1.219 1.027
1:50 (—) 0.431 0.426 0.382
1:100 +) 1.195 1.164 1.038
1:100 (—) 0.297 0.214 0.184
1:150 (+) 1.149 1.124** 0.875
1:150 (—) 0.179 0.119** 0.099
1:200 (+) 0.967 0.735 0.689
1:200 (—) 0.168 0.103 0.086

CE BB — B R
TR SRR M e Y 150 B A FERF 0 OD b 9. 44 4% (1. 124/0. 119)
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& 2IELISAcut-off {8 ~ S EM R FHRMEZ 54 ©

Repeatabilit Intra-assay Inter-assay
P Y "Mean SD  Mean+3SD CV Mean SD  Mean+3SD CV
PCV2 1.119 0.031 1.212 0.02 1.127 0.023 1.196 0.02
PRRSV 0.197 0.017 0.242 0.08 0.168 0.031 0.261 0.18
PRV 0.195 0.027 0.276 0.14 0.203 0.014 0.272 0.06
CSFV 0.193 0.026 0.271 0.13 0.182 0.031 0.275 0.17
Negative 0.198 0.023 0.267 0.13 0.191 0.028 0.275 0.14
% 3VIELISA #aix 48 B M2 47 o
. SELISA
iIELISA — - Total
No. positive No. negative
No. positive 271 10 281
No. negative 6 98 104
Total 277 108 385
Relative sensitivity and specificity were 97.8% (271/277 x 100%) and 90.7% (98/108 x 100%),
respectively. Percentage of observed agreement was 95.8% ((271 + 98)/385) x 100%). Kappa
statistics was 0.86.
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Establishment and Evaluation of Enzyme-Linked Immunosorbent
Assay for Detection of Porcine Circovirus Type 2

C Wang"?", VF Pang?, F Lee', YL Lin*, SS Lai? CR Jeng®

!Animal Health Research Institute, Council of Agriculture, Executive Yuan
2School of Veterinary Medicine, National Taiwan University

Abstract Post-weaning multi-systemic wasting syndrome (PMWS) has emerged as
a major disease that poses a significant threat to the economics of the global swine
industry.  Porcine circovirus type 2 (PCV2) is the causative agent of PMWS in pigs.
PK-15 cell culture, which is widely used for PCV2 propagation, is not efficient and
heterogeneous in terms of permissivity to viral infection. To acquire a
homogeneous porcine kidney cell line that can reliably produce PCV2, PK-15 parent
cells were re-cloned by limiting dilutions for PCV2 propagation. Maximum virus
titers in newly generated PK-15 and PK-15 parent cells were 10°° and 10* tissue
culture infective dose 50 (TCIDsp)/ml, respectively. In addition, a PCV2 indirect
enzyme-linked immunosorbent assay (IELISA) based on PK-15 -generated PCV2
was developed for the detection of antibodies to PCV2. This method was highly
specific for PCV2. No cross-reaction to porcine reproductive and respiratory
syndrome virus (PRRSV), pseudorabies virus (PRV) and classical swine fever virus
(CSFV) was observed. A total of 385 porcine sera were tested using both iELISA
and a commercial sandwich ELISA (SELISA). The sensitivity and specificity of
ELISA relative to those of SELISA were 97.8% and 90.7%, respectively. The
percentage of observed agreement was 95.8%, and the kappa statistic was 0.86.
These results indicated that IELISA was a specific and sensitive diagnostic method
for the detection of PCV2 antibodies in clinical porcine sera.
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