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Cloning and Expression of VP1 Gene of Swine Vesicular Disease Virus
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Abstract: The VP1 gene of Swine vesicular disease virus (SVDV) was amplified by reverse
transcription-polymerase chain reaction (RT-PCR) yielding a product of 849bp cDNA fragment. Using
T-A cloning technique, the PCR product was cloned into pMD18-T vector. The purified VP1 gene was
subcloned into the pPBAD/Thio TOPO vector and the plasmid was identified by PCR. It was sequenced
to confirm the authenticity of the sequence and orientations. SDS-PAGE and Western blotting revealed
that the VP1 protein was expressed in Escherichia coli LGM194 at a high level and the recombinant
fusion protein contained a N-terminal HP-Thioredoxin and a C-terminal polyhistidine tag. The optimal
amount of the expressed fusion protein was 16% of total bacterial protein after being induced with
L-arabinose at 0.002%concentration for 5 hours. It had a molecular mass of approximately 47.13 kDa
and was immunologically reactive. The recombinant protein will be characterized and tested in an
enzyme-linked immunosorbent assay (ELISA) format for potential application in the serodiagnosis of
swine vesicular disease.
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WK% (Swine vesicular disease, SVD) #2 i
YK EE (Swine vesicular disease virus, SVDV)
IR Rt e, Bl R gy, DL RIS
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WAL, 5 A E R AL AR, gt A 3h)
TALIZ (OIE) F1 AZALG", SVDVIH /I
RNAJ 24} (Picornaviridae) 73 # J& (Enterovi-
rus), ‘e-5 NEMEEL R (Human coxsackievirus)
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4y ¥ M31.13kDa, SVDV £ ZH R AL A4 T
VP1 BCHF87-88{0 Z JE IR ik HE A CoR 3ifi 26 17 24 &
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WK RNAL brifl B 5  brife I
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e
1.2 SVDV VP1 EREHRAAYHE

PRS2 S0 T SVDV Mk 1 3 R E 41 5
b fRE g o RH% GenBank |- /A R Z 1 SVDV VP1
FERUF A, BEvE B X5 14, 38K E y 849bp.
514 VP1-P1: 5-“GGGCCCCCAGGAGAGGTGATG-
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1L % E.Coli.JM109 /&2 541 i, 75 %11 IPTG- X-Gal
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RS N\ pBAD/ Thio-TOPO #44, 4k TOP10 &
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X EAH JFORL RN BT e A,
i IE 48\ SVDV VPL 3 PR RIS R AE 1E A 1) T4
T
1.4 FHRFEFRRIE LMG o AR BYIES RIX

il LMG194 41 14 252 &40 i o 4 41 R IE )i
KA N LGM194 4015, 767 100pg/mL Amp ]
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GRIVE LA D, aifb EAZEA . difb)arE
HH% 5 F17E Gene QuantPro RNA/DNA Calculator 1%
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SDS-PAGE #ill .
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Fig.2 The identification of the recombination plasmid by PCR

1, DL-2000 Marker; 2,Negative control; 3, PCR products amplified from
pBAD-VPI.

Ttk 13kDa MRS, C Ji )i N 3kDa
1) V5 epitope Fl 6 NMHZIR, &N 31.13
kDa (1) SVDV VP1 5 [, #EAFRIARA 8 E i &
b 47.13kDa.
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Fig.2 Analysis of product of pPBAD-VP1 expression in LGM

194
Lane 3/4/5/6/7/8, pBAD-VP1 induced expression in LGM194 by
L-arabinose at 0.2%, 0.02%, 0.002%, 0.0002%, 0.00002%, respectively;
Lane 1, LGM194; Lane 2,Protein marker.
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b M CE 3 ) FeVk o A, LIS TR fR pBAD-
VP1 TOP10. p BAD-VP1 LMG194 & /Afk i -7 Fl
DUERE Frr B TR R R B A, BRI Y
Rl B EAE L ATE TP IAEAE, RlG S E R BLoy
WA rE T, R AR B U A, 200
BeRIBE AW 57% 4 .
2.5 FRIEFTHIHY Western blotting 631

PR ILFEE pBAD-VP1 TOP10. pBAD-
VP1 LMG194. TOP10. LMGI194 (171K Syt
1T SDS-PAGE M bt s34, 454 pBAD-VPI1
TOP10. pBAD-VP1 LMG194 H 8L —4AHX W T-¢
TURE MR A4, 1 TOP10. LMG194 [1)1#
IRZAARBIN A BT (B 3D B RIE & (A T A
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Fig.3 Western blot of the fussion VP1 expressed in LGM194

1, Protein molecular weight marker; 2, pBAD-VPI1 induced expression in
TOP 10; 3, pBAD-VP1 induced expression in LGM194.
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75 3R 5 5 OIR IR B AR S S8 A BT 20 IR
s BEOHC BN EEY), D4 SDS-PAGE ¢
THREN, SHEAERRE 20 KOA7E2RE T
HAEE A MM EA R O RZ Ni-NTA 2ifb )5,
HE4T7 SDS-PAGE 730 #fr, K54 47.13kDa A
S, 5 B AR T SDS-PAGE H LM E 4%
LA TR /N —3, IESEZ Ni-NTA S6H
JENT AL G A AL 1S RIR A 24k .

3 itig

ISR FRIE R G RATERAR AT . RIK 5w Ry
m AHERIE PR Z LIS DS . A AR A
ALFAE . ARG AR TE R A, Tk iR ik

Wi, TR, FATRAEEEA (P EA
WO, KikE, RSS2 MBEREAE, WRk.
FIEFY R FENE . KB (ERE. JF
Al A Rk Rz T, HEARE. S
). RIEFARSE. HFFCUESE, KEZHBINEE AL
KM FF B I P AN i L 9T 78 345 R AR 72 (1) 245 ) A
AW onge, —MUATGTEMERE AR, ek
B SG EAT AR A, XS AR Y
I T SR AL R A . 5 SVDV
(1) VP1 ZEBR, HREZERIE VPL S APt T2l
WAMIRITEAZ, DEIRE N A A2 R IE RE AR
FRIAER, TUABISOK VPL R AR B
F4 % pBAD/Thio-TOPO #fA 1) arapBAD Jii )+
TRUEBR AT, AR T AR A AL B I EE 2 IR TR
Bk, HAFRIESESMNFR S pBAD/Thio-TOPO
BMCRH 6 A RbR%, fITH Ni-NTA &6 2Tk
Re AR AR 2lifh; Dhoh, 1ZMEEE AfS
HARBRGRIANMHMED S KRB =WEMNS
AR R A DT A DR, Rl E AT )
JEXAFAE A M) parhr, wl i BERE oA e i385
JE i VA A BB IR, T R K 87 4 24 A2
P, G T AL A A B R T e A

AT SR R LA AT PR T XA A ) A £
T ERIEE M ST% AT, SRR TR A AT i
B IR DA DG o T AN IR0 B (R ol hr A B A [
FEAAE T RT3, | SDS-PAGE fil Western
blot UF5KE, FKIA MRG0 VP 8 IR
B0k 47.13kDa M1 31.13kDa 2247 Bl FuAr i
BAERE N 0.002%. SHENG, SHMNPLILE K
AR e R NI S . AHRIE A, RS L R
PO AR H M E A, nRess REbuE St
A AR H A AR AT SN T S P A
gEOL, DRI N 22 e B AR b B U AR H IR
Y EBED, AR B RI IR L. HATEA
EAEHEAT N FH &R 1) VP 85 (0 R 8 7 i B 4 %
W RS (ELISA) HIRIFSY 4%
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