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RGD 3/tTF PCR RGD 3/tTF
pET22 b + E . coli BI21 DE; FX tTF
ELISA RGD 3/TF o3 pET22 b + / RGD 3/tTF E.
coli BI21 DE, RGD 3/tTF FX RGD 3/1TF a3 RGD/tTF
32% RGD 3/tTF E. coli tIF RGD/tTF o, Bs
tITF RGD
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Abstract To develop a new fusion protein  RGD 3/iTF for the therapy of the selective thrombosis of tumor blood vessels. The

fused gene RGD 3/tTF was reconstructed by PCR  was cloned into vector pET22 b+  and expressed in E. coli BI21
DE; . The fusion protein was purified through Nickel-affinity chromatography column. The tTF activity of the fusion protein was

detected by clotting assay and F X activation assay. The specific binding of RGD 3/tTF to a,f3; was analyzed by indirect

ELISA. The recombinant plasmid pET22 b + / RGD 3/tTF was obtained and expressed in E. coli BI21 DE; . The purified

fusion protein could induce blood coagulation activiate F X . The ability of RGD 3/tTF binding specifically to «,f; was

increased by 32%  compared with RGD/tTF. A new fusion protein RGD 3/tTF was successfully expressed in E. coli BI21
DE; . The expressed proteins retained tTF activity and showed a higher binding to «,(3; than that of RGD/{TF.

Key words tTF RGD fusion protein coagulation
a3/, Bs

RGD Arg-Gly-Asp
o,35/a,8s RGD-4C  Ruoslahti
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truncated Tissue Factor tTF

RGD-4C
tTF ¢ RGD/tTF
RGD a,Bs
RGD/tTF
a,f3s 3 RGD
tTF RGD 3/TF
1
1.1
1.1.1 BL21 DE,
pET22 b+ Novagen tTF/pSK
+ Epstein
1.1.2 NEB DNA
OMEGA DNA
6 x His mAb ~ HRP
IeG S2222
o FVI FX Sigma
1.1.3 tTF cDNA
tTF P1
TCTGGCACTACAAATACTGTGGC P2
TTCTCTGAATTCCCCTTTCTCC 1

3 RGD-4C CDCRGDCFCGGGGS

P3 CATACCATGGGC TGCGATTGTCGCGGAGATTGCT

TCTGCGGTGGAGGCGGGTCT 5 TCTGGCACTACAAATAC
RGD-4C

{TF 5’ P4 CATACCATGGGCT

GCGATTGTC ~ P5 CTACCTCGAGTTCTCTGAATTCCC

CTTTCTCC

Neol  Xho 1

1.2

1.2.1 RGD 3/iTF tTF/pSK
+ Pt P2 PCR {TF

PCR tTF
P3 RGD-4C 3 RGD 3/iTF

94°C Smin 94°C 30s 72C
Imin 5 P4 P5 RGD 3/
tTF 50 3 Neo I Xho
1 94°C 30s 60°C 30s 72°C
50s 30 72°C Smin 1%
DNA
1.2.2 RGD 3/
tTF PCR pET22 b + Neo |
Xho 1 T4 DNA
16°C E . coli BI21
DE;
pET22 b + P4 P5
PCR
1.2.3
RGD 3/tTF/pET22 b+ 37°C
1:100 LB
IPTG
pET22b + RGD 3/tTF
C 6 x His

Amersham Pharmacia Biotech

12% SDS-PAGE

6 x His 37°C 1h
HRP IgG 37C 30min DAB
10min
0.01mol/L PBS
1.2.4 tTF
@ Haubitz
3.8%
4000r/min
30pL RGD 3/iTF
12.5mmol/L.  CaCl, RGD/{TF  RGD 3/tTF
CaCl, CaCl,
@ FX — ® TF-F\la
FX S2222
405nm
OD 5, TF Tris
RGD 3/tTF  BSA 100nmol/L
FVI 37°C 10min  FX Snmol/L
10min 100mmol/L. EDTA
2nmol/L S2222 3min
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1.2.5 RGD 3ATF  of; RGD/ 3
{TF C 6 x His Kessler 12% SDS-PAGE
7 ELISA RGDIATF o3 34kD 4 6 x His
96 afy Spg/ml 50ul/  4°C 0.01mol/L. PBS
1% BSA 2001/
RGD/tTF 0.75 ~ 6pmol/L tTF/His
4C 6 x His mAb 37°C
1h HRP IgG 37°C 30min
TMB 10min 2mol/L H, SO,
OD 4. PBST 5 3min
2
2.1 RGD 3tTF PCR ) SDS.PAGE
tTF/pSK + PCR Fig.2 Analysis of expression of fusion protein induced
657 bp  (TF RGD-4C P3 with 0. 2mmol/L TPTG of different times by SDS-PAGE
RGD/ATF PCR RGD/{TF 1~ 10 expression of fusion protein induced with 0. Immol/L TPTG for Oh
1% 800bp 2h 3h 4h 5h 6h 7h 8h 9h and 10h respectively.
795bp | 2 % 4 5 & 7T & 9
1
bp 1 2 k) 4

150 —

1000 —
SO —

AR A
3 IPIG SDS-PAGE
Fig.3  Analysis of expression of fusion protein induced
with IPTG of different concentrations by SDS-PAGE
1 ~ 9 expression of fusion protein induced with IPTG 0 mmol/L
0.05mmol/L.  0.1mmol/L  0.2mmol/L.  0.3mmol/L  0.4mmol/L
1 RGD 3-tTF PCR 1% 0.5mmol/L. 0.6mmol/L.  and 0.7mmol/L.  respectively.
Fig.1 Analysis of PCR products by agarose gel electrophoresis
1 DNA marker 2 PCR product of tTF 3 PCR product of RGD-tTF
4 PCR product of RGD 3-tTF.

OO —
MWp—

| 2 3 4 g 3} kT2 7

2.2
PCR
2.3 RGD 3/tTF  E.coli BL21 DE;
RGD 3/iTF DE, 4 RGD ;-tTF  Ni SDS-PAGE
PTG PTG Fig.4  Analysis of the products of purification through
0. 1mmol/L Nickel-affinity chromatography column by SDS-PAGE
1 total soluble protein 2 total insoluble protein 3 ~5 sample washed
IPTG 2 ) . . .
from the column with elute buffer 6 protein marker 7 purified proteins
0.2mmol/L. IPTG 37°C

stained with Western blotting.
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2.4 RGD 3/tTF

2.4.1
12.5mmol/L, Ca®*  6umol/L {TF
30min 1 Ca’" {TF
tTF
RGD 3/tTF
RGD/tTF
1 tTF
Table 1 Clotting of tTF fusion proteins
Concentration t/min
tTF fusion protein CaCl, RGD 3/(TF RCD/(TF
/ pmol/L / mmol/L
0 0 >30 >30
0 12.5 >30 >30
0.75 12.5 > 30 >30
1.5 12.5 14.8+1.8 15.4+2.0
3 12.5 12.6 2.3 12.3+2.2
12.5 11.5+2.5 11.3+2.3
0 >30 >30
242 FYX 0.01pmol/L. 0.1
pmol/L 1pmol/L 10pmol/L {TF BSA
FX OD 951 5
RGD 3/tTF 1pmol/L
FX 405nm RGD/
tTF BSA
1.8
16| 3
L4 | —e—RGDATF
L 12} —&— RGD3ATF
£ 1.0 - —m—BSA
Q08|
© o6t
04 r
02 r
0 H] | |
0.01 0.1 1 10
Concentration of protein/(umol/L)
5 {TF FX

Fig.5 Activation of {TF fusion protein on FX

2.4.3 RGD 3/iTF o3
ELISA RGD/ATF  «a,f3

6 RGD 3/4ATF  RGD/tTF
o, B

RGD3/TF  o,Bs
RGDATF  (TF
RGD 3ATF  RGDATF
0.95 TF o

0.24pmol/L
OD 450, 1.25

L4+ [ RGD3ATF
12} |—e—RGDATF
—m—BSA

OD4o5nm

0.015 0.03 0.06 0.12 024 048
Protein concentration/(umol/L)

6 RGD 3/TF o
Fig.6 The analysis of RGD 3/tTF specific binding to a,f3;

3
3
RGD-4C  (TF RGD 3/tTF
FX RGD 3/
tTF tTF a.B
RGD 3/tTF a,Bs
RGD/tTF 32% P <
0.01 3 RGD
Q[ RGD
Motif TF RGD
o,B TF
RGD 3/tTF
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