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AEREE R ICEE AT, sIE RS T
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ERCEMEER P.OERES A EEEN 3%
1 (P1): GIT GTA AAA CGA CGA CCA GTG A;
Z|452 (P2): AGC CAG GCC AGC AGC ATT GCA
GCA GC: 51433 (P3): GCT GCT GGG CTG GCT
TGT GTG C. AEHTRLAK, Fhltkiarris]
ABIRZ M.
1.2 Hi
1.2.1 A AH & B VEGF 81 PCR =M
MERMN, PCR MEEHE T HFERE. EE-
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WER 43¢, 48C, 53C. VEGF C mimEEE s
TR A, RES L pl P11 pl, P31 ol
Primix 25 pl, AZEAK 22 pl. %5 12.5 ul/E. M
¥R PCR R, 1BJGREMRIKIEE H43°C, 48C,
53°C. VEGF ZEB41& f: VEGF N g s 5 &
A0, 5 ul, VEGF C RIS EF 0.5 ul,
P11 pl, Primix 25 pl, XZEK 23 pl, 45 F PCR
R, IR KR FAK IR WE A 41.37C, 45.4C,
48.0%C, 50.7C. 56C.

1.2.3 VEGF YL E: PCR P¥E 1% 30
FEEER K, TIELE B4 (700 bp), H 59
P1-P2, P1-P3 4 PCR 4852, P1-P2, P1-P3 PCR 7=
YR 4T, VEGF RAMHIF VI,

2 4 5
2.1 VEGF N i C m#pisi E52 44 PCR 42
WME 1 FoR, A]LLE B9 R s AR AT S 1

VEGF N fmé i Eim A e 317 bp, 8 H M
I AT S B VEGF C i 48 15 35 I o 70/ 40 24
21 bp, STEAEE BRI —EL

Fig.1 The PCR production of VEGF N-terminal
and C-terminal encoding gene amplified in
different annealing temperatures
1: DL2000 marker; 2 ~4: production of VEGF N-
terminal encoding gene annealing in 43°C, 483%C,
53%C: 5 ~7: production of VEGF C-terminal encoding
gene annealing in 43%C, 48°%C, 53°C.

2.2 VEGF EEWmEPCR T HER
mE 2 Bras, B2 AT BAE BTE 700 bp 2B H
—%4 B P

750
500

250

Fig.2 The PCR production of VEGF mutation annealing
in different temperature
1 ~5: the production of VEGF annealing in 56°C, 50.7%C, 48.0°C,
45.4°C, 41.3%C; 6: DL2000 marker.

2.3 VEGF ZFMise

VEGF S2ZE 4 PCR %58, ATV H KRR
317 bp B P1-P2 P= 4, 421 bp B P1-P3 = 4.
VEGF 524048 EcoR | BEUIEE, I VEGF N Iw
TSR E TR 21 bp, 91 bp, 205 bp 3 T HE. C
MR B R E TR 21 bp, 91 bp, 209 bp 3 I FEL.
LRSI 21 bp, 91 bp, 495 bp 3 T H .
VEGF ZEWMF S RR\RTA A CHIIFIA
CE 3>, FIA BB s = ) R 7R 5] AR 5228 A0 LA
PRI SR P SI0 RE AL DR S N HE AR
FRAYFF E. P2, P3 3% AN TR
AR -, FARERR P2, P3 BIEESIS.

3 it i

BWATH T S 28k B T 84 L
E@%HBF%L% HETEINEYIERS

, HEREERESE LT AMLEERET
%.%%%VHWHEWL%%TUﬁEﬂLﬁE
BE RS E. LB BB 5 i
AR A R B MR, BT T #
EEE—TRHB T &5 PCR P26 A i B %b
FrUHSGAFT=ABA S m. R AEA T
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FIMEZR R 172, FrCABAALBEER » BV, FTEM
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GTTGTAAAACGACGGCCAGTGAATTCGAGCTCGGTACCGTAATACGACTCACTATAGG
Sequence corresponding to primer 1
GCGACATATGATCGATGATATCCCATGGGCGGCCGCCTGCAGACCAGGTCTTAGAATTCA
CATGAATTCACATATGGCAGAAGGAGGAGGGCAGAATCATCACGAAGTGGTGAAGTTCATG
GATGTCTATCAGCGCAGCTACTGCCATCCAATCGAGACCCTGGTGGACATCTTCCAGGAGT
ACCCTGATGAGATCGAGTACATCTTCAAGCCATCCTGTGTGCCC CTGATGCGATGCGGGG
‘CTGCTGCAATGQGQGGCCTGGQTGTGTGCCCACTGAGGAGTCCAACATCACCATGCAG
Sequence that primer 2 will annealing with Primer 3
ATTATGCGGATCAAACCTCACCAAGGCCAGCACATAGGAGAGATGAGCTTCCTACAGCACAA
CAAATGTGAATGCAGACCAAAGAAAGATAGAGCAAGACAAGAAAATCCCTGTGGGCCTTGCT
CAGAGCGGOGAGAAAGCATTTGTTITGTACAAGATCCGOGCAGACGTGTAAATGTTCCTGCAAAAAC
ACAGACTCGCOGTTGCAAGGCGOGAGGCAGCTTGAGTTAAACGAACGTACTTGCAGATGTGACA
AGCCGAGGCGTGAATTCTIGAATTCTAAGACCTIGGTCTGCAGGCGGCCGCCCATGGGATA
TCATCGATCATATGTCGCCCTATAGTGAGTCGTATTACGGTACCGAGCTCGAATN CACTd
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IGCCGTCGTTIITACAACQ
Nucleotides that primer 1

will annealing with

Fig.3 The proved sequence of mutant in VEGF

The two reverse oriented sequences, which were added to the both terminals of VEGF gene, are underlined and printed in bold. The sequences identical

to or complementary with those primers are boxed and shaded. The shaded region in line six represents the overlap between primer 2 and primer 3.
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Fig. 4 The mutagenesis of VEGF
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ZFA% PCR 18 45 5 5738 QR B 383 5 B2 1R K,
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Site-Directed Mutagenesis of Vascular Endothelial Growth
Factor (VEGF ) by An Improved Overlap PCR

BAI Xiang-Yang, LU An-Guo*, WU Wen-Fang, SUN Jing
( Shenyang Instinute of Applied Ecologys The Chinese Academy of Sciences, Shenyang 110016, China)
NIU Rui-Fang
( Oncology Central Laboratory Cancer Haspital, Tianjin Medical University, Tianjin 300060, China)

Abstract The PCR production of vascular endothelial growth factor { VEGF ) was subcloned into a T-vector, and

the recombined plasmids were then transformed into competent cell JM109. Eight white clones were selected

randomly. and the recombined plasmids were extracted and mixed as template. Three selected primers were

adapted and two rounds of PCR were performed to introduce mutations. The production of those were confirmed by

enzyme digestion, PCR amplification and sequencing. The method is proved to be a simple, quick and easy way to

introduce site-directed mutagenesis, and make latter work easy to do.
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