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M E 32 DERHTE (porcine circovirus 2, PCV2) R WTHL T35 % £ 4% T8 4 & It ( postweaning multisystemic wasting
syndrome , PMWS) i JR Z P#EH IR . PCV2 ) ORF2 SRiF M —HEWEND Cap, 48 GenBank H /4477 5 PCV2 JXL B
MR —315 8, 5 PCR 5 i Mk e 69 PK-15 SRR M M SE R ORF2 B, S XA FA S
R AU R B A 2 BRI 3E R M5 (Semliki Forest virus, SFV) RNA 8 7 4 69 37 B BB % 35 24K pSFVICS i
BamH 1 fi s, R EHBIN pSFV1CS-Cap. F pSFVICS-Cap 5+ $I¥5 3 BHK-21 408 A0 293T 410 , 25 fa) $E S 36 S i,
BEWEN,PCV2 ORRZ EEARFRARSPBARE. PREMARAN, ZEAREE RS PR EHRITHR

.

XtE WAFHEZRASENBELE, B2HEANNE, ERAEFHRAE, RNAZRHTF

hEHFEE Q786 IWERINE A

1991 4F , Harding S EWNE XV ER P RA—F
BANIATREERKEERESE ( postweaning multisystemic
wasting syndrome, PMWS) B # . H AT, BFF & EE A0 2
I ¥ #5 B (porcine circovims 2, PCV2) R B FR W L B 5K
FEEC, BRI PMWS S EAT TR RN AR WK, 45
EHEFEWER TEANSHRE. Bk %E" /A FuUsA
FiEA R B ES 7 e 22 B 559 55 AT
BN SERS RSN PMWS kRN 2.9%,EH
PCV2EERESZEE. &5 0k, pov2 B mkR 3
AR B IR, B S B0 W AT B 0 R LU R IR GH .

PCV2 F—BLEEFRAR DNA S8, BHA 1. 7b, BH 2 1
F i BEIE SR B ORFI 1 ORF2, ORF2 B[R 4% 355 3 90 —
EHEENKEEBD Cap. Nawagigul % (2000)™ B 58 % B
AHRBERRELM Cp BEATLARERAFEEER T,
LuZP iR PCV2 I Cop EEI AT R M B R, Hit
Cap A £ Ay ¥ 8 o 41 7 1 A B 4R

I AE 3k, 22 8 | B 7% 4K 95 B (Semliki Forest virus, SFV)
SREPRBOFEHELRE(SIN)  ENEH D WEHL
B (VEE)MTA 0 DNA/RNA B ZRHTHEERNE
me ERBRAREN I BRERNELIARRETE5
MEBERAHE. #BNABREHEDP RNAKARIE
B SR EE oRNA MR, MEREEEP BEHTH
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THERRIEXANERE MEESHAFASEHENDY
HAmERNAEM T RE, PHERNAKME=LRES
HEREAY, #MASHA RNATHREANNKBEH. &
KEBAFEEESBN oRNA FEFRFE,

pSFVI BiT4E T SFVRNAE M FROAB RZ K. 1
EAM LR R 15 Ll AR A B0 RNA B HA
BB FEKF, AR RS2 5 R, pSFVL HE
HEBECHHETRZIAMNBECEAZR(BER %%
mEa",

WERT L, BATEL pSFVI B ER . FIATRE S FRERE
IS W THH AR REEE SFVICS, BB A%
AEABHNAEEIRIETRRSREM T AN, 2
HENRARETERRMNZEALG . AR THERES K
FaHE RNA HER BANEBRASTEES AR E
AR EA AR AAE,

AWFEH PCVZ ORR2 BEH D RSN EBE RS
Btk pSFVICS o, i 3 40 MO 5 S /b L P R B R
- THIE PCV2 RNA SESE R O fr

1 H#HEF®

1.1 WA
PCV2 IXL Bk A ERE .6 X W E. coli DH5« A BF
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1.2 4K

BHK-21 R F0 203T M h A E R4, A& H 10984
I A S R4 A9 DMEM 5535 2 (Gibco BRL)E 37T 5%
CO, L P IE I, IR 23T MM NPT 6 FLET S 0.1
mg/mLA Z R E BB,
1.3 &RM

pSFVICS # {k MR 1E SFV RNA B H T M FAREK
pSFVI (Invitrogen A B MM H N AB XA RHU" ., &4
SFV IEEH RN nsP14 WK SP6 BE F AT HFBENH
B8 (Amp® ) I B 40 I B3 IR AR (o) T 28 T R 32 5 (MCS),
MR FHAT CMV 3 B R MK 51 F (Poy ) 71 SV40
PolyA f5 5 (E 1),

PSFVICS  pep2

M1 pSFVICS REREREE M
Fig.1 The map of pSFV1CS eukaryotic expression vector

1.4 PCR

# PCV2 IXL ¥k R 1:10 BF T K E 80% /9 PK-15 8
AR, HEE0R R AR 40 U S DNA, LA 1E 9 PCR AR .
RE PCV2 JXL 8 £ F¥ ) ( GenBank accession No. AY491310),
FIH Oligo 5.0 ¥ KR iHIS#E ORFRZ ZEM X3
(¥ 18 T 2 7] & B) pPCV1022(5'-CTC AGA TCT TAT GAC
GTA TCC AAG-3') 1 pPCV1717{5"-ATT AGA TCT GGG TTA
AGT GGG-3'), 51 5" %5IAT B I i, MTFMLEERR,
BBy ¥4 7= % X /N A 721bp. PCR BB & 4 :95C BUAE #
Smin:94°C A4 Imin, S0C 8 K Imin, 72°C S f# 1min, B & 35
AMEF B JS 72°CE A 10min,
1.5 FF#HE

¥y HEREe PCV2 ORR £EZ By | Y5, Al E
WA EEW KB, 5R BemH 1 B0 MR MM
BeEah B A9 3K pSFVICS F 1I6CHEBR I H, ¥ E. ool
DHSe BZHMM,. A Xoa 1 7 P | B REHRRE,
WMFEEE,
1.6 i

Ao fk i M & Wizard® ( PureFection Plasmid DNA
Purification System)( Promega 23 &l ) 3% i, 77 & i W 45 4l fk & B,
FRR ks B Ml & Lipofectamine™ PLUS( Invitrogen 2 7] ) #f
B4k 4 RIS B T K R, 70% ~ 80% B9 BHK-21 1 203T L 2 4
MR, o 5% B pSFVICS-EGFP™) ity B #3805 J i e )

BT R,
1.7 E#EEEEXIE

UL S 60h, B SC ¥ 4N BRI R IS 4L, AT PBS PR3k 2 K,
FAPBSHARBERYRERS MERHEHN L. kT AR
P EE 10min, F B FAK LS T . KGR PCV2 i
W (AR W& ) 4T e R IR (IFA) ™ e I,
1.8 /RERTR

HEH 12 R 4~5 AR KEEIED SPF 4 BALB/c MEH#E/N
RO FRESEFIFTLRADYT0REE), HEHEDREK
AT I AT Cap BAK B HHIAM ELISA B M H1E
REXECRN ENE RS HFEE. BAEREIS R34,
SHIR, B 1AME 240 pSFVICS Cep M, F3 A
% pSFVICS R4, % 2 4] pSFVICS-Cap % 52 41 5 5 7
X 10pg, HAAK G R B BN 100pg, EFADEEITN
B U Sk L SF- 34 3 5 R T A R L K b 9 84k 4 BB DA, 3t
3 L ERN 2 A, SREENRND, =fEEME 1 HX
i, 55 15d HATIRERRM, A M A, B - 20CHAFER, N
FAiEIE: ELISA" 5 3 % 2% /) B8 ¥ B U L 3% P A9 4L Cap B
HEEREDE, UARFERERKERENMALED Cop
BEO(EPRVAEELHRTEMIEMREAEREZ
5 0Ik FRLAR .

2 % R

2.1 HERENKZ

LA 25 A% % 4 B0 5 DNA B4R, A pPCVI022/
pPCV1717 #47 PCR "1 , PCR =45 0.8% Y B AR B BE e b
F,AIRADAR O NBRELW, SEPAFBEXDAE
fF(HE 2),

¥ HEBRAPCV2ORRERAS Bl U ERET
pSFVICS ) BemH I S, i#ad Pou | YK E, EM 5L
4 % pSFVICS-Cap, SMFH — S RIET AR EHMEA
FE AR IERYE.

H2 PCV2ORF2 EEMY 1
Fig.2 Amplification of PCV2 ORF2 by PCR
1: products amplified from PCV2 genomic DNA; 2: negative control; 3:
DL2 000 marker

2.2 PCV2 ORF2 XA pSFVICS-Cap $# R AR M) ML
Fi#&# PCV2 ORF2 & P5 o9 8 4 ki pSFVICS-Cap 41 51

© HERFERMEMFARFATIESGwESE http://journals. im. ac. cn



950 3 ol T

B2 ¥ # 20 %

¥ BHK-21 1 23T R EH M. 4R B, pSFVICS-EGFP
MHRALERRLE ChEXRABBBATITRARBERA,. E
36h R KAWABIMEL, U5 60h & FA KM, HAH R
B pSFVICS-Cap AL EF B R ABHMBET I RERHR
SOEREAXE AR HEINERRERL L, £H PCV2
ORFR2 ZEREHLARPBATEL(E3I),

.-
.-
#3 FIFA &8 PCV2 ORF2 % H 7 pSFV1CS-Cap
PRSP HRX
Fig. 3 Detection of the expression of PCV2Z ORF2 gene
in pSFV1CS-Cap-transfected BHK-21 cells by IFA
A:untransfected BHK-21 cells control detected by IFA using anti-PCV2
sera; B: pSFV1CS-Cap-transfected BHK-21 cells detected by IFA using

PCV2-negative sera; C and D: pSFVI1CS-Cap-transfected BHK-21 cells
detected by IFA using anti-PCV2 sera

2.3 pSFVICS-Cap BB /MRFEBRENRKE

JH B £ ELISA X G55/ B 47 L W22 0 W, 55 1
OD, (H/ BRI M % OD H =2 ¥ WA, FRBR(E
D, EREES 2 A, 100ug pSFVICS-Cap REAH 2 R/AR
FEHET Cap 1R ¥EBLIK, 104g pSFVICS-Cap A 1 A/DRIL
R B2 KE®/E 2 B, 100ug pSFVICS-Cap S H X H 1
R/MBHk# M, 10pg pSFVICS-Cap R H XA 2 R/ARK
PRER, 10pg o 1| ¥/ BRI ERERAKE, K
KABHBEARFESENF L BIREHEST 1 A, ARHK
KERAEEEHBEML:HE 3 KREER 2 A, B 100
pSFVICS-Cap ¥4 2 RABI HANBRIRGEHETRES
o2 Bk pSFVICS A AT K WSS R IR A,

3 % #®

PMWS RN —FEZEFHKH . PCV2 RHERHER
FRC- BRGR PCV2 B KA AR R T k. AATRE
HEREMORRZ EQ ERETREANTERKAAREHN
BT, HILETHEM, ORF R AR L REST, A
THHERETIEES,

ERABRERETRANBEERRHARIREALE
BRARER, TRAEREREB EATEREE
A ERERRRARAGTE” TAALEARNRE
RO RGENMARER AR VA, AR EAR
EATBEHROGARELA. SHRFERER—FRUANWA

HPBERELRE BOBREHEEARE. BORS
RERMEME, B REE O ERER LR H

%1 &BHNNDK Cap FANRIEH KR ELISA ©5
Table 1 Detection of anti-Cap specific antibodies in immunized mice by ELISA

0D,
Groups Dosage  No. of animals () week after fist 2 weeks after first 2 weeks after second 1 week after third 2 weeks after third
i ization immunization immunization immunization i izati
Group 1 100 1-1 0.134 0.336 0.334 0.316 0.272
pSFV1CS-Cap 12 0.13 0.211 0.273 0,269 0.242
13 0.124 0.215 0.248 0.156 0.19
14 0.145 0.217 0.215 0.212 0.212
Group 2 10 2-1 0.141 0.181 0.295 0.197 0.147.
pSFV1CS-Cap 22 0.151 0.294 0.153 0.178 0.165
2-3 0.162 0.198 0.169 0.179 0.153
24 0.129 0.214 0.272 0.259 0.2
Group 3 100 3-1 0.154 0.208 0.201 0.189 0.187
pSFVICS 3.2 0.178 0.205 0.198 0.174 0.182
33 0.141 0.171 0.133 0.147 0.121
34 0.158 0.19 0.191 0.174 0.182

A3, SFV M SIN % H 77 & RNA H & 7 £ #9 DNA/

RNA AR —HHFURERKE", XEPHREAHEE
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FETH . H2BERRE ORR EEAEEBA L FHHE RNATHFIENTNEBRAREFTHRIE o

FRE BEARRAEH EEA S FERESEL RS
H.RUB EHTRANEEREEERERH FAESHEN
BITHEE, fFEN DNA EH A BENMN RAKEE,
MEFEEES TRAGLNERR, X5 RERETRE
ZIR--FMERAELE REKTPER QENEETNEY
F ik, SFV Y SIN /4 #) DNA/RNA B B 30 Bk 4k A 3 FF
AMEE RAIES BAEFE. ZXHERWEL, S 8F
EHREABHTEREHRAEHBTHRE. RiDBWBAY
HERAEERARK pSFVICS, HET KA FH & RNA 8925
R EBEAMBRRGTEESA AR, TREREV, KR
HANTRATFRENEER, MEETfER RNA E#H T
ERATFRMNBEALWOTH .

FeA17E IR 40 BB pSFVICS-Cap ¥5 3t 41 i %) 14 B, 8 8
By pSFVICS-EGFP ff Jy B 4 %4 B, pSFVICS-EGFP A58 IR L7
BRS RhAERRBME T RAERAK L, T 36h £3F%
A BN E(EREEER), BT HKFHRENRE
HIOFEHERBTRTITN. XXEH A IFA N Cp EA
WX ZAESRTMARR. "BHEARZ4H POV2
ORF2 MBS, R PCV2 EMMFHETHEN, LR
RUER N,

bR R RER A PCV2 RNA B ST THRAERA
VA, A4 ELISA A 10ug T 100pg pSFVICS-Cap 8 /MR
MiFHEMBT Cap EHM B RN K. TRBED R,
0 PRIt (100pg) 0 52 45 S0 5 R 8 T M8 ) B (10,g) S 4 (32
1), R IR o vk i B rel g 4 2, Uik B B AR R S, AR
HENEETEE. EREENE, FEABR - R RE R
ENE THE FEAERTE __KaEE A ARERE, T
SAREERE I KB RATHEEE, XEXFTHERE
ERFIW T EERBELH,

AERERFB NBREEHBETFANE. BRH,
RNA HHI-FHERIAE 5 M DNA BN A e s bk iy — it
HESNIEENE, AR T NRL BEER™, Wl
RNAE R FRSBEFHRBNEEEEY . F ARERBMR
G B) S 2 LA K F o B PP UKL &, ) R B O, O BB
BARMEREERET , g RBAMa EENE, Hit
FEEXRLRURAERERF.

Hariharan % (1998) F§ SIN & % F47 4 #) DNA R kR
B LacZ MEHYAN UEAENBEINRENEST
HRMEENE. TRARNSRENES B R R HFE
B SFY EHB DNABRTH AT RZABRER, FUE
F &4 DNA #EH 100 ~ 1000 £ i) 52 RE R 7 BALB/c R 5%
SHEERE™ . ARSI ERT SFVHENERNE
DNA RSN WA 5B DNa SRk /D B R
BE UZEARSFYITENERNE DNA ZEHRETHES
SRARYSE DNA SRS EMEN S RER™ , HEEH
RPN AR TREG KBRS EENRET N, TRERAH
FRRAWREFBOAREEFEER MXRERLNEF TR
ETE HH & T — R sk,
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Expression of ORF2 Gene of Type 2 Porcine Circovirus in a Modified Eukaryotic
Expression Vector Derived from RNA Replicon of Semliki Forest Virus

LUO Yu-Zi""? QIU Hua-Ji' LIU Jian-Hua"® HAN Ling-Xia' LI Na''®> ZHANG Shou-Fa’ TONG Guang-Zhi'"
' ( National Key Laboratory of Veterinary Biotechnology , Harbin Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150001 , China)
* ( Agricultural College of Yanbian University, Longjing 133400, China )
¥ ( Colloge of Veterinary Sciences, Xinjiang Agrieudtural Universisy, Urumgi 830052, China)

Abstract The ORF2 gene of postweaning multisystemic wasting syndrome { PMWS )-associated porcine circovirus 2 { PCV2)
encodes the only structural protein, Cap.The ORF2 gene was amplified by PCR from the genomic DNA of PK-15 cell infected
with PCV-2 JXL strain, then cloned into the unique BamHB I site of pSFV1CS, a eukaryotic expression vector derived from RNA
replicon of Semliki Forest virus, creating a recombinant plasmid designated as pSFV1CS-Cap. The resultant plasmid was then
transfected into BHK-21 and 293T cells. The results showed that the Cap gene was expressed efficiently in pSFV1CS-Cap-
transfected cells, as demonstrated by indirect immunoflucrescence assay (IFA) . BALB/c mice inoculated with 10 or 100 pg of
pSFVICS-Cap developed anti-Cap protein specific antibedies, as indicated by IFA as well as indirect ELISA based on
baculovirus-produced recombinant Cap protein, indicating that pSFVICS-Cap can induce specific immune response in mice. The
recombinant plasmid expressing PCV2 ORF2 gene can be used as a potential RNA vaccine to prevent PCV2 infections .

Key words porcine circovirus 2, Semliki Forest virus RNA replicon, eukaryotic expression vector, indirect

immunofluorescence assay
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