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VEGF I
%
/ 300020
RT-PCR II kinase insert domain-containing receptor KDR
I YcomlD3 splice-overlap extension
PCR Vi \'B Gly, Ser 3 YcomlD3 Ycoml1D3-ScFv
pAYZ SDS-PAGE ~ Western-blot YcomlD3-ScFv  E. coli 16C9
30kD
TALON TALON metal affinity resin
KDR
KDRIII Ycom1D3-ScFv
KDR
R392.33 A 1000-3061 2004 02-0187-05

I Kinase insert do-

main-containing receptor KDR

vascular endothelial growth factor VEGF

' KDR
KDR i
KDRIII
KDRII Ycoml1D3
VEGF s
23
HAMA
2003-07-28 2003-10-27
95- -10

1

1.1

1.1.1 KDR [l

Ycoml D3 pAYZ
E . coli 16C9

1.1.2 T4 DNA M-

MLV Trizol Invitrogen

Pyrobest DNA

FITC IeG
Penta-His Qiagen
TALON TALON metal
affinity resin ~ Clontech
1.1.3 PCR P1 P2 P3 P4
P5 P6 P7 P8

KDRIII

Pl 5'-CTACAAACGCGTAGGTC G A C AA G CTGCAGC G
AGTCA T GG-3' Miul
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P2 5'-GCGTCATTCGCGGCCGCTGAGGAGACGGTGACCGTGGT-

CCCTTGGCCCC-3" Not I

P3 5'-CTACAAACGCGTGACATTGAGCTCACCCAGTCTCCA-3’
Miu |

P4 5'-GAGTCATTCTGCGGCCGCCCGTTTC T ATC T TCCAA
G CTTG T GTCCC-3" Not 1

P5 5'-GCTACAAACGCGTACGCTCAGGTGCAGCTGCAGGAGTCT-

GG-3" Mlul

P6  5-ACCGCCGGATCCACCGCCACCCGAGCCACCGCCACCTG-

AGGAGACGGTGACCGTGG-3'

P7  5'-GGCTCGGGTGGCGGTGGATCCGGCGGTGGCGGTTCGGA-

CATTGAGCTCACCCAGTCTCCT-3’

P8  5'-CGGCGCACCTGCGGCCGCCCGTTTTATTTCCAGCTTGGT-

CCC-3" Not 1

1.1.4
30 ~ 50 em
2.5 ¢g/LL 15 mL 37°C 15
min 1300 r/min 8 min
20% FCS/M199
37°C 5% CO, 12 h 4~6d
2~3
1.2
1.2.1 KDRII Ycom1D3
KDR I
Trizol RNA
cDNA
5 3
mlul  Not 1
Vi V. pAYZ
pAYZK3-V,
pAYZK3-Vy E . coli 16C9
20 PCR
1.2.2 4
Sandger
PDB
FR
CDR
1.2.3 KDR N Ycom1D3-ScFv
pAYZ Vi
V. P5 P6
P7 P8
splice-overlap extension PCR
Gly, Ser DNA
5'Vy-Linker-V, 3’ pP5

P8 Sckv

Miu 1 Not |
Ycom1D3-ScFv
KDRII

1.2.4

Sckv E . coli 16C9

50 g/ 2 x YT

14

AP, 1000 mL

11g
1.07 g

120 mL. pH 7.4

4°C
1.2.5

3.73 g

5 3

pAYZ
pAYZKDR ScFv
pAYZKDR
37°C 10 h
50 g¢/L
1.5¢g
0.9 g
1.2 g 1 mol/LL
24 h

0.6 g

30°C

50 mmol/L Tris-HCI 100 mmol/L NaCl

1 mmol/L. EDTA pH 7.0
30 min
mmol/L Tris-HCl pH 7.0

r/min 4°C

30 min
0.1 mol/L Tris-HCl
13000 r/min 4°C

13000
3 mol/L 50
13000 r/min 4°C
6 mol/L

pH 7.0 4°C
30 min

0.45pm

TALON 6

mol/L
7.0

50 mmol/L, Tris-HCl 20 mmol/L pH
250 mmol/L

mmol/L. Tris-HCI pH 7.0

TEA

6 mol/L 50

0.4 mol/L -

HCl 0.1 mol/L Tris-HCl 2 mmol/L. EDTA pH 7.0

24 h

Lowry

1.2.6 SDS-PAGE
15% SDS-PAGE

PBS 24 h

-20C

Western-blot

5% 40C

6 x His-tag
2 h
HRP
1 h Tween-Tris
min

1.2.7 YcomlD3-ScFv

2
/ 10 g/L
37°C 1h

Penta-His
PBS 3
IeG
TBST 3 10
DAB
HUVEC

40 1 x 10°

Ycom1D3-ScFv 100
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Penta-His 4°C 1h PBS 3 2.2
IgG-FITC 4°C 45 min PBS
HUVEC 4
Vi 351bp

117 \'D 333bp 111
2
2.1 YcomlD3

Ycoml1D3 RNA RT-
PCR 1.5% PCR 2.3  YcomlD3-ScFv PAYZKDR ScFv
VH VL
350bp  330bp Vi \'D PCR
Mlwl  Notl pAYZ Gly, Ser DNA

5"V,-Linker-V, 3’ PCR 5'

pAYZK3-Vy pAYZK3-V, PCR 3’ Miwl  Notl
1 2 E. coli ScFv pAYZ
16C9 KDR [[I pAYZKDR ScFv
3 2
E . coli 16C9
pAYZKDR ScFv KDR I
YcomlD3
Gly, Ser ,
pho :\ Mlu I
1 PCR PAYZKDR ScFv
Fig.1 Analysis of PCR products by agarose gel electrophoresis

1 PCR marker DL 2000 2 PCR product of V;, 3 PCR product of Vy

1 2 3 4
bp

2 pAYZK3-Vy; pAYZK3-V,
pAYZKDR Sckv
Fig.2 Restriction analysis of recombinant plasmid
pAYZK3-Vy; pAYZK3-V, and pAYZKDR ScFv
1 PCR marker DL 2000 2 pAYZK3-Vy/Mlu I + Not I 3
pAYZK3-Vy/Mlu1 + Not I 4 pAYZKDR ScFv/Mlu1 + Not |

His-tag

Notl

3 KDRII pAYZKDR ScFv
Fig.3  Construction of expression vector pAYZKDR ScFv

2.4 YcomlD3-ScFv

pAYZKDR ScFv E . coli 16C9
AP5
SDS-PAGE
30 kD
10%  Western blot
TALON
90%
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144—

4

KDRIIl ScFv
Fig.4 SDS-PAGE and Western blot analysis of anti-KDRII[ ScFv
A SDS-PAGE 1.protein marker 2.flow through from the TALON metal

SDS-PAGE

Western blot

affinity column 3. the whole cell extract 4. Ycoml1D3-ScFv purified by
TALON metal affinity column

B Western blot analysis 1. prestained marker 2. the whole cell extract
3. flow through from the TALON metal affinity column 4. YcomlD3-
ScFv purified by TALON metal affinity column

2.5 YcomlD3-ScFv HUVEC
YcomlD3-Sckv
KDR HUVEC
1%
KDR 5
200 5 200 3
o _ N M2 % ] M2
EE : jwm
O E © E
0 04
10 10t 10% 100 10t 10 100 102 100 10t
Marker % Gated Mean Marker % Gated ~ Mean
All 100.00 1428
All 100.00 3.10 M 2638 500
MI 9659 279 M2 7437 1749
M2 348 11.82 N :
5 Ycoml1D3-ScFv
HUVEC
Fig.5 Flow cytometric analysis of
Ycom1D3-Sckv binding to HUVECs
1 PBS control 2 YcomlD3-ScFv
3
VEGF
VEGF
EC
KDR VEGF/KDR

KDR KDR
VEGF/KDR
Imclone KDR IMC-1C11
1 45
KDRII Ycom1D3 KDR I
VEGF s
HAMA ¥
linker
V,-Linker-Vy,  V,-Linker-
Vi
Sckv
Linker 4
15
Gly, Ser
Linker
pAYZ stll
Ycom1D3-ScFv
Knappik
CDRs
7
6 x His-Tag
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His—Tag duction of monoclonal antibody against domain [l of human VEGF re-
ceptor Il . Immunological Journal 2003 19 3 193
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KDR HUVEC
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Construction and Expression of Single Chain Fv Gene
Against Domain [[ of Human VEGF Receptor [[

LI Rong XIONG Dong-Sheng®  SHAO Xiao-Feng XU Yuan-Fu LIU Jia ZHU Zhen-Ping YANG Chun-Zheng
State Key Laboratory of Experimental Hematology —Institute of Hematology — Chinese Academy of
Medical Science & Peking Union Medical College Tianjin 300020  China

Abstract The genes encoding for the light and heavy chain variable regions Vy; and V;  has been cloned by RT-PCR from a
murine hybridoma that produced monoclonal antibody mAb YcomlD3 which was against domain [Il of human vascular endo-
thelial growth factor receptor [[ KDRIIl and were then connected to each other by a short peptide linker containing 15 amino
acids Gly,Ser 3 using splice-overlap extensive PCR. The recombinant YcomlD3-ScFv gene was cloned into the expression vec-
tor pAYZ and induced to express in E. coli 16C9. SDS-PAGE and Western blot analysis showed that the recombinant YcomlD3-
ScFv gene was expressed in E. coli 16C9 and the relative molecular weight of the fusion protein is 30kD which was consistent
with the theoretically predicted value. ScFv expression was in the form of an inclusion body and the purified fusion protein was
obtained after a series of purification steps including cell breakage inclusion body solubilization TALON metal affinity chroma-
tography and protein refolding. Flow cytometric analysis showed that the ScFv fragment can react with human umbilical vein en-
dothelial cells HUVECs which express KDR on the cell surface. In Conclusion Recombinant YcomlD3-ScFv gene has been

successfully constructed and expressed in E. coli 16C9  which could be useful in both diagnostic and therapeutic applications.

Key words vascular endothelial growth factor KDR single chain antibody ScFv  prokaryotic expression
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