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Multi-mutation of FMDV-VP1 Gene by Overlap Extension
of PCR with High-fidelity Thermostable DNA Polymerase

ZHOU Peng, SHEN Wen-tao, LI Xiao-ying

( State Key Laboratory for Tropical Crops Biotechnology, Institute of Tropical Biology Science, China Academy of Tropical Agricultural
Secience. Haikou 571101, Hainan, China)

Abstract: Five mutant sites of VP1 gene synthesized artificially from cattle Foot-Mouth Disease Virus (FMDV)

were rectified by overlap extension with high-fidelity thermostable DNA polymerase, the rate of success was 100

percent.
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B8 JH W% MMES PCR AR E DNA RAEBUHTHE L2008 = M85 29
1 #HR5FE MO05-MO6 + MO7-MO8 — M05-M08 — PCR2
L1 # MO09-M10 + M11-M12—M09-M12— PCR3

.11 #HHEAR

NI 2FFE A O B iR mH R
MVPI1 (mutant VPl gene), & AG_(126)—AGT.CTC
(T182)—CGC . AGT(T330)—AGC.CC_(372)—~CCC
M _GT(436)—GGT (RIZHE: Hy Hh 5 B3 2l 2 725

1.1.2 A4

THH AR AFEREY ¥ Pyrobest DNA &
BMAREEEY TR AR5, pGEM T- Easy
Vector X RN YIS EcoR 1 %24 Promega 2 A
7=k, PCR Marker (1543, 994, 695, 515, 377, 237
bp 6 %i7) AHEEAY) TR F™ah, High Pure
PCR Product Purification Kit & Roche 2% 7] 7= i .
1.2 FHiE
2.1 314kt &%

s MVP1 A& R AL
witE M A5
MO1 5' TCGAGCTCTCTITACAAG3’
M02 5° ACTCGGGTGACTGAACTGCTTTACC
GCACG3’
M03 5’ CGTGCGGTAAAGCAGTTCAGTCAC
CCGAGT3'(T126)
M04 5° GTTGGCCCAGAAGGCGGCAAGAAC3'

(BRK R )

M05 5’ GTTCTTGCCGCCTTCTG3'(G182)
M06 5° ATCCAACGGCTTACCAC3'

M07 5 GTGGTAAGCCGTTGGAT3'(C330)
M08 5' GTCCCGAATGGGGCGC3'

M09 5 GCGCCCCATTCGGGAC3'(C372)
M10 5' GTACTGCCACCTACTACT3’

MI1 5 AGTAGTAGGTGGCAGTACG3'(G436)
M12 5' GTACTAGTATGGCTACCTCC3’

FE: BRI RIKHEE N BB R WA, 16
SR BETE T AR R T E .
1.2.2  PCR B 3 3R 4%

94°C, 3min—94C, 30s; X, 30s; 72°C, 40s—
72°C, Tmin—4C, + o, 30 MEHK .

VE: &5 B KRE X = 41°C (MO1-M02/
M03-M04) .43 °C (M05-M06./M07-M08/M01-M12)
45 °C  (MO1-MO04,/M05-M08/M09-M10/M11-12/
M09-M12/MO01-MO8.

LA MVPI B8R, #4740 PCR i

MO01-MO2 + M03-M04 — M01-M04 — PCR1

PCR1 + PCR2— M01-M08 — PCR4
PCR3 + PCR4— MO01-M12— PCRS
1.2.3 PCR =#thel s i
E% PCRS /¥y, R Taq BE7EIL &
dATP AR AR R A =0 3/ 3 im RBREE A, R
H T- BAR TR A B =t T e ke .
1.2.4 RBHEARGELL R 94
STEE S A 100 mg/LEFHFEEXM LB £
KA AR ITIRARY REESR . KRR K
EcoR 1 BgYI% 2, ¥ HMERMRE LBED TERAL
AT REFEFIIIE

2 HRE5HWN

2.1 #XkPCRiEER

PL MVPI i #5 #k . MO1-MO2, MO03-M04,
M05-MO6 , MO7-MO8 , MO9-M10, M11-M12 K4/ 1
S19r%t, RABME | PRI RE R, &519%t
Wy MR BTHERDA=Y, HP
MO01-M02 . M09-M10 ¥ 3#53K75 T 2 %% DNA # (4
420/ 140 bp 200/ 60 bp), F A E WA & o
IR/ B ARH (140, 60 bp), FT/E4ERY PCR;
SLI6 A S EHTA BN A MO1-M02, M09-M10
314, gy kR, S REHRE %
FERE 9 E A% DNA (R A BR), KAMGR T 3E
DoeR SO
2.2 F2XRPCRYUMEER

4y B LA MOI-MO02/MO03-M04, MO0S5-MO06/
MO07-MO8. M09-M10/M11-MI2 3" 8 P= ¥ R iR 0
Y1 KR, MO1-M04 M05-MO8 . M09-M12 45| #1%F,
P IIRIB AN B2 % PCR1-190 bp PCR2-200 bp
K PCR3-330 bp ™= (R R ER).
2.3 #H3IXPCRWMER

L PCR1. PCR2 SRR MY AEAR . MO1/
MO8 5|4 xt, 41 3KAE KN 380 bp #Y
PCR4(S5 R KR ER).

1 #% PCR AR
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Fig. 1 The Results of First PCR Amplification
M-PCR marker

1-M01-M02 2-M03-M04 3-M05-MO06,
4-M07-M08 5-M09-M10 6-M11-M12.

B2 PCRS "HIRMEEESR
Fig. 2 Identification and Cloning of PCRS Product
1-pGEM T-Vector/ EcoR 1,

2-6-PCRS/ pGEM T-Vector/ EcoR 1.

2.4 EA4XPCRYMHER

X PCR3. PCR4 ¥ BB AR, MO1/
M12 R 51 ¥ %, T}Li%%’}i«%j:d\é’m 690 bp HY
PCRS (R AER).
2.5 PCRS B SmELE

240 X80
TCOGT BGC GOGTh i A GCAh BT TClh GTC &

PCRS ¥4 T- BikER . BT LEE
(Fl EcoR 1 H2FgY)), RABWE 2 FiRmgs®, N
EHrES 2. 5 EWATRALEEYT 2 690 bp 1Y
DNA K&, 5 VP1 BEZFRA/N—B, ZHERA
F DNA FHIEST; 3. 4. 6 = FoRElH M
DNA KB/ T 690 bp, & HX B4 R Al 8B R
HEESPCRMWEXMMEMAZNZHNEE
B, PCR P 3EFe mt, (EEW™+EwiER
PR, R PR BRI P S R T X — 4,
3.4, 6 SR A DNA HEHLIE® ok 2
45 bp H/NR (R K BR).
2.6 PCRS ZEFYHIFTISH

WpatraRLE3 4 E5. 86 .87, %
AR BRALE G_.C— GTC, CTC — CGC, AGT —
AGC.C_A — CCA 1 AG — AGG (RI&MEH
BRRBAESRTRE) TERREBRITHIT T
K. EFERN 100% , XA RITRANEA T
B ERN A SRR ITBERT2TITH .

260 270
C CCGAGBGTGOC T TTGLTG

M 3 G C—GIC kg s
Fig.3 G_C — GTC absence rectified

300 310

320 0

G TA G GC i GC GT TCTTGEC C GO CT TCT GO GC C AL AC ACTTGC AG

4 CIC — CGC RTEE
Fig. 4 CTC — CGC mutation rectified

410

420 430 4-40
3GT GC T OGTGTAALGOGC A GTGCECAMGOGL C GO TG ALAGEC GG TGO CTT GTG

B 5 AGT — AGC T B E
Fig. 5 AGT — AGC mutation rectified



LR

B W% .FHES PCR FIBRE DNA BAMHTER SN SRR 31

ABO /A0

500 S10

TC C &+ CGBEC TG TCTEGHGGCGCCCOC £47T T COG G ACL C 446G O Ta oG

Fig. 6 C_A— CCA absence rectified

550 560

570 580

T CT &G AH»T CT G CGAHLHA GT 46 T H GCOECT GG C A6 Th CG G A GG AG CG

BH7 AG— AGG R&BE
Fig. 7 A_G — AGG absence rectified

3 iTtig

331 SREDNARESHMIESEEREER
EHEEHE

KIFFRP KA EEY 3 Pyrobest DNA
Polymerase #£473L5%, 8§k B Pyrococcus Sp., B
A 3’ — 5'Exonuclease (Proof reading 754 ) F i 34
t o 2 DNA RG8, HESAAEERE, 5
Pyrococcus furiosus X Y51 Pfu DNA Polymerase X
Vent DNA Polymerase B A tHFR MY & 0I5B,
5 Taq DNA Polymerase B A MR MY &ML, 3
H 5 Taq DNA Polymerase A8 tt., BI A~ A Hot start
B, R R W A B B R, LA E R
£, B THEHES 3'— 5'Exonuclease {& 1, 7F PCR
PIEEYIRG 3 AN A, XEREXNEZE
& PCR AXRE M AT E R Taq
DNA Polymerase, 7455 % B B IF RN 418
FIRLIE, {8 SR BRI R AL R sk HLAE
TEHBFE PCR =4 e 34, XA HERBE L
VEHR T # a0 el
3.2 BEREDNARAMHNEASEEPCRE
ARHEEEREHEESMUAREBENBUAE
> —

EHTEARBREF T ES, EEBXYH

ForfEis, S53AL T A A B 5 R R A
T, JVFRAFYE S AR R MR R &
I 100% S8, HBERAEAEN NI
SETEATER T, M HERE SOEing Z2HE A%
FZ— " HHFRERATE PCR FZMTF, Taq RE
A RENEIE . Bl —RNES X ER RN
JE FEPLEEIRAY & AEF o 1/4 000, i 4E SOEing
NP B R S = AR IR R, A 1/
1 800, K {# FH Eb Taq BE MY DL RS £ H) DNA
RAEH, REGESY MR EEHARE .
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