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BMTERNWEFRE. EHEAESCAEBFEES
VXA AT I th B3 KRB BB R T
WHEHAGKTFS5BASEREHENKESR
Ko T IR R B SR B P B B R AR R AR B
BREBENEESE, FERNERRENRER
HARENKKFENNETEFR . CRE2HHE
MEETHRY, Hei, AT CSFV hikmm =)y
¥R ELISA,(HZE W ELISA Fr AWM EH N5
BREAGET i, BFEERREAD . BER
HE2ERRLM gpss BEREARSIEHY ™
ERVPHRENEENFEEA, 5K CSFV A
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T8 R HEAT SO IG5, TR R RO D B s R A R e
BB EE— /MR ED RGBSR E, M
A 5 f5 & PBS M AW & .

1.1.2 ®#5%% KB HE DH 5«5 BL21 8
P9 AR B K E R FE 5 pProEX-HTb BRI A
GIBCOBRL 2,

1.1.3 #& M TRLZOL*LS Reagent i &l
H GIBCOBRL 72\ A ; | 7% F 8 B 5% % i M. Tag
DNA E4& 8 .RNA B H 7 . PGEX-T-Easy # {4,
FREIMERIIE. T4 DNA 2 88 . E0 0 T8GHE,
¥ B Promega 24 &) ; difb i M & W B Takara 2
A; IPTG W H Sigma A "l SBRAREBEWA
Amersham pharmacia biotech /7 &]; CSF Bt Il &
FBRAR AL Y B AR 10 B R HUIE 1gG M AT JL R #K
B RERE.

1.2 A &

1.2.1 3l4hesit Ré M S M CSFV 4ATTH#F
It 4 &1 Hh ERES 2 K. RKES
AYTERERLFAER5IDFH LEBERKER
#*1,

1.2.2 RNA 3R £ 8 TRLZOL® LS Reagent
WA &R E.

1.2.3 RT-PCR # nPCR # ¥ (iR E M RNA
12 pL, FEE T #5314 CSFV, 1 pl,65 CHi#k 10

EEMN] BREG973—).B.BREWEA. . ERH L, EENEN TREE S 2B LR,
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%33 %

min, 37 BIVK# ,5 min JFHIA 5 50 R R B ol 4
pl,dNTP 2 pL.,AMV 1 pL,42 C/ i 1 h E2 # K
) PCR #1 nPCR §"3 . BUR $6 %79 5 pL., 10 f5 89
PCR &k 5 pL.,MgCl, 3 pL,dNTP 4 pl., 3|4
CSFV, fi1CSFV, % 1 ul.,Taq 8 0. 5 uL, 07K ZE 50
pl FATY ¥, KB &MEN .98 CHAEH 8 min; 98

C 105,48 C 605,72 C 120,35 MEH ;72 CHE
{8 10 min , ERX ¥ ¥ (aPCR) B, R L& PCR ¥ 7=
% 1 #LJJU/GI% CSFV, F CSFV, % 1 #I‘vﬁﬁ_‘i
%Atk R :98 CHAEM 8 min; 98 C 105,55 C 30s,
72 C 905,35 PMMEH;72 CEM 10 min, KL ZMH
KA B¥[E PCR, difk B PCR 4.

£1 59HER CEBKE

Table 1 Code sequence,location and length of the primers

%9 527 b g K HE/ne
Code Sequence Location Length
CSFV, 5'TGTATTAGACCAGACTGGS' 2 222~2 239 18

CSFV, 5'CTGCCAACCGCCGTCTATCTTS
CSFV,

CSFV,

5'GCGGATCCCGGCTAGCCTGTAAGGAAGAT 3

5'GCAAGCTTGTAGAACTGCGTAGGTCACTAT 3’

3793~3773 21
2 434~2 462 29

3 501~3 530 30

1.2.4 #ARELTHK E2EBE pProEX-HTb
TaREREHE ALY PCR =95
PGEM-T-Easy # & 8 i #&, ¥ 1L KX} #F 8§ DH5a
BZSHMME, RKGHERR. A BamH [ fl Hind I
XU ) BA P SR, gl Ak 8] e B B9 A B, 5 4 BamH
1 #1 Hind T SUE§ Y] B9 pProEX-HTb % 2, 3K18 B
# JFi B pProEXE2,

1.2.5 kit % pProEX-HTb % & 48 J§ %2 pPro
EXE2 # 4& % 4k # BL21 i % ik i B pPro EX-
HTb 1 & 4 i b pProEXE2 B8k K E
BL2] BEZEMM HEAERA T TEFH LB 3
W EAR b m R /DR B &R, A0S E S
ﬁﬁ}ﬁﬁ PPR()EX—HTb *ﬂiﬁﬂﬁﬁ pPR()EXEZ Y
HHH.

1.2.6 EFMABEXxpHEPSRELE PBF
pPro EXE2 Bgf*ill\%kﬁﬁﬁ’:}: 3 mL & 100
pg/mLEEHEBEN 2XYT 5 H,37 C 250
r/mindR R %G - B 500 pL B ER T 50
mlL 2XYT ¥3%FWP.F 37 CHFR1.5~2.0h, %
ODgoik 0. 6~1. 0 Bf, M IPTG EHAKE X 1.5
mmol/L, 8k 85 3%, A4 3,4 h el . e, 3%
B & pProEX-HTb B2 1K H .

1.2.7 A& *#t SDS-PAGE £ & WHHF
pProEXE2 1 pPeoEX-HTb BB .05 # L, A
PBS B B35 MAFEKBN 2XSDS-PAGE FHZ
Mk, F ¥k K H & 10 min, # 17 SDS-PAGE H ¥k,
A~6 h iGYfa, G50, BIkRAR - HERK
5%, B 12%, BB B 20 pL;

BAERERRDHRES V, E4BBEPEE 120V,
1.2.8 &k *4é) Western blot £ & HHHL
BEHKSR125MF%E. BREERBR MK
FRHEIhHERIGRMNC Bk 1 2B48.32
EA R NC IR ZRK.l ZERAKKBEAY
klderh, 180 mA ¥ 8 3 h. BB HRE, B NC &,
B/ F Marker 5 1 ML AR BRENEER
MR . NC AR %, A PBST Bk 3
KOMABBERMLRE, T 37 C44 3h G PBST
3 IMABRTEAYBRICHRIERZ
$i,37 C4%4 1 h,PBST % 3 K. B,

2 BRI

2.1 HEFEBRAINH%E2ZEANTHE

BE 1R, PCR ¥ ™Y BEK/N 5 Bl
M K/MHEF. PCR =¥ 5 PGEM-T-Easy {4 i% #%
J&, PATE R, PCR %2 Y1 KD R B .
2.2 EAFRN pPoEXE2HRERMUIBELER

L CSFV,,CSFV, X 5| ¥, LA & 4 i B pPro
EXE2 A#EM#4T PCR ¥ 1, ¥ 3 s 5 Mg K /b4
FA100bp WA R BUEE=YHRKGR LA
2. B35 B2 R ER I AN BR,XATRERTIYZ
RAEZXFESIUHERRET HEE HRBIHEX
R .

Eéﬂﬁﬁﬁ PPR()EXEZ E@‘ﬂﬂf?%%ﬁﬂﬂ v%ﬁﬁ
FAOMNKE2EFNBANIME. K/NMZBEYIE
.
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S 2 000bp 2000bp—-
1000bp—
L 1 000 bp 000 bp
1388p 500 bp —
250 bp 250bp—0
100 bp 100 bp—

Bl 1 PCR =¥ i & H k4 R B 2 EH4H K pProEXE2 PCR FIBE Y] % &

M. DNA #5#E DL2000;1. &L CSFV,, M. DNA #x¥E DL2000; 1. A KB pProEXE2

CSFV, 454 PCR ¥ i % 9 PCR %€ ;2. 4K pProEXE2 RS K 5E

Fig.1 Agrose gel electophore- Fig. 2 PCR and restriction analysis of
sis of PCR product recombinant plasmid pProEXE2

M. DNA marker DL2000;1. PCR product amplified M. DNA marker DL.2000; 1. PCR identification of

with primers CSFV; and CSFV, pProEXEZ2;2. Restriction analysis of pProEXE2

2.3 E, AR SDS-PAGE # Sestern blot ¥R HEAFRRRLIABERTE2EEEA.

pProEXE2 # pProEX-HTb ¥4k .1 F 89 BL21 Western blot MR LE 4. WNE4TUE

WikE X SDS-PAGE My ik R LE 3, B3 &R W .BIEEEOAE B ke AHBHHFEFERY,
RIS 35 ku HIHSMNEHN, SHWMELABE HXNHEAET B, BAEALANKETERL
BOA/MEM. My L. wBEARNEL BL21 KRR ATEHER.

43 ku—

30ku~-

B3 ZFiAEEM SDS-PAGE B4 3 B4 FEFHK Western blot KR 45 R
M. $RHES TR EH; 1. pProEX-HTb $#4£ BL21 M. 7 #ES FREA 1. pProEX-HTb $ 4k BL21
(IPTG #%J5 3 h):2,3. pProEXE2 $ 4k BL21 (IPTG #% /5 3 h)12,3. pProEXE2 #4k BL21
(PTG %5 4,3 h) (IPTG # % )5 4,3 h)
Fig. 3 SDS-PAGE and detection of Fig.4 Western blot detection of
protein expressed in E. coli protein expressed in E. coli
M. Marker; 1. pProEX-HTb transformed BL.21 M. Marker; 1. pProEX-HTb transformed BL21
(after induced with IPTG 3 hours);2,3. pProEXE2 (after induced with IPTG 3 hours);2,3. pProEXE2
transformed BL21 (after induced with IPTG 4,3 hours) transformed BL21 (after induced with IPTG 4,3 hours)
3 W o® WS R W0 B & E , Tk E i3 B ik i PCR =

YREVIFE A 35 3Rk OB % 5 /5 R o 3078 M

ABALB, AEEMY PCRUNTEER g 4 PGEM-T-Easy 0T 2ix— A,
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Bt PCR =983 T 86 L, BRI, T BAWURBRERER FENRRAGRAEHR
HHEMHERRG B ER, BAFRERE, TEdE R AR EES RN i, v
W rT R . BB ERETEHAH TR, RETWHFH 6 4

AR BRI MR THERE L2 EEARBY  HAERRE TATHARAERAEGESETE
BH. ZEAWLY CSF MEmHEEA 4, Bk, E2  HFEBALRE™Y.
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Study on the cloning and expression of E2 gene of

Classical swine fever virus in E. coli

CHENG Xiao-ying,ZHANG Yan-ming, WANG Wei,

XING Fu-shan,GUO Kang-kang ,HONG Hai-xia
(College of Animal Science and Technology, Northwest A &. F University,Yangling , Shaanxi 712100,China)

Abstract: The E2 gene of CSFV Shimen strain was amplified by reverse transcription polymerase chain
reaction (RT-PCR). The amplified fragments were cloned into PGEX-T-Easy vector. We had digested the
interested gene by the property without both of the two cleavage sites of PGEX-T-Easy vector and ob-
tained the recombinant plasmids pProEXE2 by cloning the interested gene into the expressed vector plas-
mids pProEX-HTb. It was identified that the position of the E2 gene insert,the size and the reading frame
were all right by PCR,restriction digestion and the sequence analysis. SDS-PAGE indicated that the recipi-
ent germs induced by the recombinant plasmids could express E2 gene of CSFV. Western blot indicated
that the positive serum of CSFV could recognize the expressed antigen protein.

Key words :classical swine fever virus shimen strain; E2 gene;cloning ;expression



