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Cloning and Expression of VP1 and 3ABC Genes
of Foot-and-Mouth Disease Virus Type O
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Abstract ; Two pairs of primer were designed based on VP1 and 3ABC genes of foot-and-mouth disease vi-
rus(FMDV) serotype O which were registered in the GenBank™. VP1 and 3ABC genes were amplified
from the O/HK/2001 strain of FMDV by RT-PCR. Nucleotide analysis and homology comparison indica-
ted that the sequences shared the highest homology with that of the strain O/HKN/2002 among the 14
strains. No variation was found on the antigenic sites of 144,148,154 and 208 of the key amino acids in
the VP1 gene which determines various subtypes of FMDV. Then the VP1 and 3ABC genes were sub-
cloned into four expression vectors pET-30a, pPROEX HTb, pQE30 and pQE30 to construct expression
plasmids. IPTG induced expression and SDS electrophoresis indicated that except pQE30-3ABC and
pQE9-3ABC,the others can be expressed in the bacteria of BL21 ,DH5a and M15,pET-30a and pPRO-
EX HTb vector’ s expression are the highest among them.
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R 5 sk A DX o3 T S W sh W 5 B AR IR sh
L ) I i A AE S5 F B 1 (no structure pro-
tein, NSP) LA T 2ok 2 W FMD.  HAKE 2 H i
FHIR FMD S8 8 0 KOG RE G, F 2 RUN S & FMDV
SRR A, ST SR e R A A AP
T SR JER% Bl 0y A D T A 9 2 1 338 B, o i 2 TAC 2ot
P NSP /77 Az, AT AT S AL A 7™ A NSP 4t
1 T AR R R A 3ABC FE R A8 SN 35T
PRI, DL 3ABC 2 A E 2T, & LR, 45
WEWHE, BT LIFETR O B FMDV 4k A+ R,
FIEEF VP15 3ABC JEIR () E 4 33k ok, %) gk
ARk, N ITF & FMD 13 058 B K % 5132 i 24
FEFERE.

1 MRE5FE

1.1 Stk E# A

0/HK/2001 FMDV # ¥k, pET-30a. pPROEX
HTb .pQE30 F1 pQE9 Fik#kiAk , TOP10 FEH T FEH |
DH5« \BL21 il M15 ik £ W A Aol K% 5
B Bt WA O = AR AE. pMDI8-T ik h 54
Yy TR A RN R .

1.2 5%

FR 4R GenBank iR O HY 11 B REHRBE VP1 Al
3ABC FEH P, Bt T 2 X159, FF vP1 Fl13ABC
BB . 51 5 400 . VPIF: 5" TAG-
GATCCACCACCTCTGCGGGCGAGT3’,  VPIR: 5
GCTAAGCTTCTGTTTTGCGGGTGCCAC3' ; 3ABCF; 5
GCGGATCCATTTCAATCCCTTCCCAG3', 3ABCR: 5’
CGTAAGCTTCTCGTGGTGTGGTTCAGGG3'. % 2 Xf
S ERE SRS 9 R 633 bp A1 1 281 bp, 78 5 5
1) VP1 M1 3ABC [ 7 B, A, BT B fIia 1y
T, T ol 5 45 AT BamH 1 Fil Hind 1l
TIN5 514 T A Py AR B 715
1.3 VPl 0 3ABC EEH RT-PCR ¥ 18

RNA #2218 TRIzol LS Reagent RNA HEHGAH]
SRR T, RS MR Invitrogen 23 F] 1)
SUPERSCRIPT™ TI J % s A UL B, [ 5 =)
B PCR $74% VP15 3ABC JLR AR
1.4 VPl 534BC EERWRESFEIHH

VPl 5 3ABC B 58K #EH: 2 I8 TaKaRa /A A
pMDI18-T A &l Ui I B kAT, Y H
FEEAL TOP 10 JRSZ SN, X P S 4 ok it A 17
FIME AR VPL 5 3ABC IR F Y 5
GenBank H {1/ 14 ¥k FMDV 3£ K& 1 82 13 9] E
508, M #RE S GenBank /35154351 4

O/HKN/2002 ( AY3170981 ). taiwan97is0106/112
( AY593835 ) | Tau-YuanTW97 ( AF154271 ) . PengHu
is0108 ( AY593833 ) . Yunlin ( AF308157 ) . Chu-pei
( AF026168 ) . 0/ES/2001 ( AY6866870 , TAW/2/99
BOV ( AJ539137) . Tibet/CHA/99 ( AJ539138 ) . TAW/
2/99 TC ( AJ539136 ) . UKG/35/2001 ( AJ539141) |
FRA/1/2001 ( AJ633821) . SAR/19,/2000 ( AJ539140)
1 SKR/2000 ( AJ539139) .
1.5 VP1 #A3ABC EEEARIEFRAIE

it BamH 1, HindIIT XUEFIIKG VP1 3ABC J:H
S5 F kAR pET-30a . pPROEX HTb . pQE30 £l
pQE9 % 4%, £ 3515 pET-VP1 . pPROEX-VP1  pQE30-
VP1 . pQE9-VP1 . pET-3ABC ., pPROEX-3ABC . pQE30-
3ABC F1 pQE9-3ABC 8 MHiZH F kA, Hi2H Fik it
WAL (RS2 25 4. 3 i PCR TR D) %6 2
L 470000 5 %o B A Sk R A T R
1.6 VPl #13ABC EAEWIESRIE

PRICAE 7 oA BH A L e {24 1 B 1 B B 7 B
TEANHUE R LB ARG IR (B4 PR pET-30a
il Kan 34 wg/mL pPROEX HTb /il Amp 100 wg/mL.
pQE30 Al pQE9 [A] i il Kan 34 wg/mL Al Amp 100
pg/mL) 37 CHRIFIE TR RAE AT IR, B+
50 pL A0 T 5 ml LB K55 77 3 (5 40 N bt A
%) ,37 CRIZURREEIRZE Dy, [HIX 0.4 ~0. 6 B,
el 1 mL BEFRWME AR S R SRR E A
KT R 1 mmol/L 1 IPTG #H4TiA Kk BHE
K4 h EB;Y'EH%?&JZ 000 r/min &.0> 10 min,i%i:?jﬁa
WA BETIVE P A 50 pL PBS 2% np ik 5 B 14
—80 C R EVRM 3 U, A 50 pL 2 x SDS _FFEZE wh
W, T K b Hh 10 min, AEE %R, 12 000 r/min
B010 min, B 15 pl B3 W4T SDS-PAGE HL Uk
LioRIIR

2 &R

2.1 VP1 #A3ABC EEREFMFEFI S

IR RNA JEE SR 5, 22 PCR 9734, L3 K /)N
29650 bp F1 1 300 bp MIHLIK SR, 5 AU R /N—3K
(Emg). ¥ PCR #1531 5 pMDI8-T £k, 14
AEE 4 FORE pMD18-VP1 il pMD18-3ABC. X 5 41 Jii
LA FI A 25 SRR, vPL R R RN 633 A
L 3ABC R K/ K 1281 AMFsi L. VP1 Hl 34BC
HEZH RTINS 14 %S BRI T A 3 £,
VP1 FPR AR AE 76. 8% ~98.3% Z ] ,3ABC
DR A ARAPETE 83. 3% ~98. 6% 2 [a]. M3t R k%1
BRI HIHE S 1 VP X3 e 45 R R FMDV
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JEUE B TR B R R A B 5 144 148 (154 Fi1 208 374,
BRSO LR R B S
2.2 VPl #3ABC BEEEARIERAMEE
FEER) 8 YL T AL, 4 BamH 1 Al Hind 1 XX
1%, ] DL H A JE PR B R /INB e B (4 3 ok
630 bp F11 300 bp) Fil 1 &5 24K/ NI
BE(ImE) . 4 RAIESE VP 5 3ABC LR IE
i dl Ak gk i, FLSeAAE 52 4 1E 1.
2.3 VPl #A3ABC EEFRIEF=YH] SDS-PAGE #&il
XoP 48 i 2 TR ) A 32 TR AT R AR )
#EATSDS-PAGE il , 25 SR R W IPTG e #4s Hhif5 =
pET-VP1 . pPROEX-VP1 . pQE30-VP1 , pQE9-VP1 | pET-
3ABC il pPROEX-3ABC 71 £ i th K3k, 7= Py A %t
A3 F 5B 43 51 245 239 000, 35 000, 30 000, 30 000,
65 0007165 000 (& 1 ~6) , 5 HH K /INHEF; pQE30-
3ABC 1 pQE9-3ABC A WLEIAH R (k257

2 3 5

M 4
97 400
66 200 W ok

430000& ih.it"'

31 000 = -3!' %
20100 +
14 400 & = 8

M. B USRS 53 F- oAl s 1 ~ 33950 TPTG 55 (Y 48 B 20 7400 5

4 RE PTG i S YA R 2L 1) 55 . BL21 24 7Y

M : protein relative molecular mass marker; 1 —3:BI21 cell lysate after IPTG
induction;4 :BIL21 cell lysate non-induced with TPTG;5.BI21 cell lysate
K1 pET-VPL ik“¥)i¥) SDS-PAGE 5t

Analysis of the expressed product of pET-VP1 by SDS-

PAGE

Fig. 1
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M protein relative molecular mass marker;1:DHS5a cell lysate after IPTG

induction;2 : DH5a cell lysate non-induced with IPTG ;3 ; DHS5a cell lysate

[¥2  pPROEX-VP1 Fik=##Y SDS-PAGE 4347
Analysis of the expressed product of pPROEX-VP1 by
SDS-PAGE

Fig. 2
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M : protein relative molecular mass marker;1:M15 cell lysate after IPTG in-

duction ;2 ;M15 cell lysate non-induced with IPTG ;3 :M15 cell lysate
3 pQE30-VP1 Fik/=¥) i) SDS-PAGE 43-#t

Fig.3 Analysis of the expressed product of pQE30-VP1 by SDS-
PAGE

1 2 3

vb

M
66200 ' -
43 000

97 400

31 000

20 100
14 400

M 2K USRS 53 F B bR ofiE s 12 IPTG W5 IO 4R T 24t 7 052 . R 22

PTG 55 (R AN TR 47400 53 - M5 ik 4

M protein relative molecular mass marker;1:M15 cell lysate after IPTG

induction;2 :M15 cell lysate non-induced with IPTG;3 :MI15 cell lysate
Kl 4 pQE9-VP1 Fik™#i SDS-PAGE 44T

Fig.4  Analysis of the expressed product of pQE9-VP1 by SDS-
PAGE
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induction;2 ;: BL21 cell lysate non-induced with IPTG ;3 ;BL21 cell lysate
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Fig.5 Analysis of the expressed product of pET-3ABC by SDS-PAGE
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M5 3 et , HAT S A AR & 2%, XF LAt Ak Tl i i g

97 400 PIMERE. XF 3ABC #47W120 3185 , SDS-PAGE Hijk
PR 5% AUAE pET-30a Hl pPROEX HTb H UL 34 5 4%

43000 e S S HAEHAY 2 AN ok LB 4, HL34BC &

31000 - AN, FTREN DL TR 28 (1) 0
MR ; (2) IR BRI BERE; (3) SME L B K

20 100 JE. — kb, SNE/N B R T 5 TRk B

4 400 FEIRFEANI R 57 5 1AM R | B A AR 22 1 32 ik

M. 2R P AR T IR R 5 1. IPTG 5 S RO AN 8 4 =452 R &

IPTG 55 (R 40 TR 24 710 3 : DHS o it ™4

M protein relative molecular mass marker;1:DHS5a cell lysate after IPTG

induction;2 : DH5a cell lysate non-induced with IPTG ;3 : DHSa cell lysate

¥16 pPROEX-3ABC FKis™¥)H) SDS-PAGE 43 #T

Fig. 6 Analysis of the expressed product of pPROEX-3ABC by
SDS-PAGE

3 itig

VP1 f& FMDV ) 2R 5, A E I S
A EEHUFEN SPA 3 M B VP WSS
DIReF e i, 1 VP 2 TR R T I &1, 7K
ZIERE R S e K, 45 VP SRR R B Y &R
S0P E R AR S E ] 38 FMDV # AR PR
PEARAR, 45 FMD BB 6 & R . XS T vPL ok
Ui, AR FERR Y 3ABC AR 46/, 3ABC B TE
HilH T2k LB, e s A2 7= 4 3ABC ik,
PRI AT LR LA Sy DX R e 5 028 1) B B4 .

AWFSE X FMDV O/HK/2001 #5 ¥k (9 vP1 Fi
3ABC R:HMEAT FE BT, 4 IR AR B K.
435124 pET-30a . pPROEX HTb .pQE30 1 pQE9 , %
AT RIK. 4 DFRIBBURIERIH 6 A~ %2/ his
BRIV Bl & B A A Bk A Y 3R 3k e A
439k BI21 DH5« Fl M15, Z3K 724 ] LA3#E 3 Ni-
NTA #4520 4lifb. @G E A ARG E A E iR
A, HALEA BN P, A 6 4 His,
S¥aife. BAMHE K-S #BH(GST) & & A
WAEI A A ) GST &84, W] g & S Bk 5 Fr i
FEALUT IS GST 85 11 & AR 38 SR T 2 Wil Ao i 45
3, BRI R K 22 SO REPLIAR T RE RS GST ¥4 25 B,

AW B e G A VP1 Ml 3ABC FEH ik
(FRibgm By Tabnf) Rk R 5. X vel it
1101 23K )5 , SDS-PAGE HLJK B~ , VPl 1E 4 5%
IR R R SR A e, (AT pQE9 K

WELI R, A2 15 X T Rk s R Ik AR, ABF5E
3ABC Fik ARl 5 H A B A K.
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