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Abgract To develop a new fuson protein (RQ@) 3/t TFfor the therapy of the sdlective thrombos's of tunor blood vessds. The
fused gene (R@) 3/tTF was recongructed by PCR, was cloned into vector pET22 b( +) ,and expressed in E. cdi BL21
(DE;) . Thefudon protein was purified through Nicke-dfinity chrometography column. The tTF activity of the fusion protei n was
detected by clotting assay and F activation assay. The gecific binding of (R@) 3/tTF tod 3 was andyzed by indirect
B.ISA. The recombinant plasmid pET22 b( +) /(R@) 3/t TF was obtained and expressed in E. cdi BL21(DE;) . The purified
fusgon protein could induce blood coagulaion, activiate F . The ahility of (R@D) 3/ATF binding Pecificdly toa 33 was
increased by 32 %, conpared with RADATF. A new fusion protein (R@) 3/t TF was successully expressed in E. coli BL21
(DE;) . The expressed proteins retained tTF activity and showed a higher binding to0 8 3 than that of RA/tTF.
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[1]

aBs

[2]

(truncated Tissue Factor , tTF)

[3]

R@-4C
tTF ] RAATF
R® 6Bs) ,
RA@/tTF
af, , 3 R@
tTF (RQA) 3/tTF, ,
1
1.1
1.1.1 : BL21(DE)
pPET22 b( +) Novagen tTF/pSK
(+) Epstein
1.1.2 : NEB ,DNA
OME®A ,DNA
6 x His mAb HRP
IgG 2222
afs F F Jgma
1.1.3 tTF cDNA
tTF , PL ( ) :
TCTGECACTACAAATACTGTGAC P2 ( ) :
TTCTCTGAATTCCCCTTTCTCC [1]

3 R@-4C (CDCRACFCGGGEES)
P3: CATACCATGGQAC (TACGATTGICECGAA GATTACT

TCTQCGGTGGA GACGGGICT) s TCTGACACTACAAATAC

( R@-4C ,

tTF 5 ) . P4 CATACCATGGQCT

CCRATTIGIC  P5: CTACCICCAGITCTCTGAATTCCC

CTTTCTCC

Nco Xho

1.2

1.2.1 (RQ) 3ATF tTF/pSK

(+) L P2 , PCR tTF
PCR tTF

PR( (R@40)3) , (RQA) 3TF

(%4 5min, %4 30s 72
Imin, 5 ) P4 5 (RA) 3/
tTF 5 3 Nco Xho
(94 30s 60 30s 72
S0s, 30 72 5mn) 1%
DNA
1.2.2 (RD) 3/
tTF PCR pET22 b( +) Nco
Xho , , T4 DNA
16 , E. coi BL21
(DE) , :
pET22b (+) P4 P5
PCR )
1.2.3 :
(RA) 3/tTF/pET22 b( +) 37 ,
1 100 LB ,
IPTG
pET22b( +) (RD) 3TF
C 6 x His ,
Amersham Pharmacia Biotech
12 % DS PAGE
, 6 x His 37 1h,
HRP 19G,37 30min ,DAB
10min,
0. 01nol L FBS
1.2.4 tTF
Haubitz
, 3.8%
,4000r/min ,
3L, (RA) 3ATF
12. 5mnol /L caqd, , RAOATF (RM) 3ATF
Cad, , Cad,
F —_ ©TFF a
F 222 ( )
, 405nm ,
OD 05 TF Tris
(RQ®) 3ATF BSA, 100nmol /L
F 37 10min, F 5nmol /L
10min, 100mmol /L EDTA ,
2nnol /L 222, 3min
OD4gsrm



(RQ) 3/tTF 211
1.2.5 (R®D)3ATF af;, 'RAD/ 3) ,
tTF C 6 X His , Kesder 12 % DS PAGE ,
o BISA RAOATF af, MkD (4, 6xHis
% aBs (g/m 50L/ )4 0.0lmol L FBS
1% B3A (20uL/ ),
RAOATF(0.75 @ nollL) , tTF/His
, 4 6 x His mAb ,37
1h, HRP 19G,37 30min,
™VB 10min, 2nmol/L H, S0, ,
OD 4651m mBST 5 3min
2
2.1 (RGD)3/tTF PCR ) DS PAGE
tTF/pSK( +) FCR Fg.2 Andyssd eqresson d fugon protein induced
657 bp  tTF, R@-4C P3 with 0. 2mol /L IPTGdf different times by DS PAGE
, RAATF , PCR RAATF 1 10:expresson d fugon protein induced with 0. 1mmol L IPTGfor Oh,
1% , 800bp 2h, 3h, 4h, 5h, 6h, 7h, 8h, 9h, and 10h , repectively.
, (795bp) (
1)

bp
1300—

00—
RO —

60—

00—

1 (R®)3tTF PCR 1%
Hg.1 Andydsd PCR products by agarose gd dectrophoreds
1: DNA merker ; 2: PCR product of tTF; 3: PCR product of RGD-tTF;
4: PCR product of (R@) 3tTF.

2.2
,PCR
2.3 (RGD)3/tTF  E. coli BL21(DE)
(RA) ATF DE
IPTG , IPTG

0. Imnol/L , ;
IPTG , ( 2)

0. 2mnol /L IPTG , 37

6h , (

A8

3 IPTG DPSPACE
Fg.3 Andydsd expresson o fuson protein induced
with IPTGd different concentrations by DS PAGE
1 9: epresson o fudon protein induced with IPTG O nmnol/L ,
0.05mmlL, O0.1mmolL, 0.2molL, O.3mmol/L, O.4molL ,

0.5mmol /L , 0. 6mnol /L , and 0. 7mnol L ; regpectively.

! 2 3 4 & O kD 7

PSPAGE

4 (R@)stTF  Ni
Hg.4 Andydsd the products o purification through
Nicke-&finity chromatogrgohy column by DS PAGE

1:total ©luble protein; 2: tota inoluble protein; 3 5: sarple washed

from the column with e ute bufer ; 6: protein marker ;7 :purified proteins
dained with Wedern blotting.
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2.4 (RGD)3/tTF

2.4.1 :
12.5mol L C&° @ nol L tTF ,
30min ( 1); c& ATF
, tTF
, ) (RQA) 3/tTF
RD/ATF
1 tTF
Table 1l Cdotting o tTF fusion proteins
Qoncentration t/min
tTFfudon protein Cad,
JumolL) /(o) (RQD) 3/TF RADATF
0 0 >30 >30
0 12.5 >30 >30
0.75 12.5 >30 >30
15 12.5 14.8+1.8 15.4+2.0
12.5 12.6+2.3 12.3+2.2
12.5 11.5+2.5 11.3+2.3
0 >30 >30
2.4.2 F 0.0pnmol/L 0.1
Mol Mol 1Qnol/L tTF B3A
F OD g5 ( 5)
(RA) 3ATF M ol /L
F 405nm , R/
tTF ; BA
1.8
1.6 - 3
14+ —¢— RGD/TF
_ 12 | —k— RGD3ATF
Z 1.0 | —#—BSA
S 08
© 06
04
0.2
0 = ] |
0.01 0.1 1 10
Concentration of protein/(umol/L)
5 tTF F
FHg.5 Activation of tTFfugon protein on F
2.4.3 (RA)3NTF af,
B ISA RANTF P,
( 6) (RQA) 3/tTF RD/ATF
af, ,
, RA3NTF af,
RODATF tTF 0. 24 nol /L
(RQ) 3/TF RD/tTF OD 405rm 1.25
0.95 tTF aB,

’

L4 T [ RGD3ATF
121 |—e—RGDATF
—m—BSA

OD4o35nm

003 006 0.12 024 048
Protein concentration/(umol/L)

6 (RAD)3NTF aP;
Fig.6 The andydsd (R@D) 3/tTF gedific binding tod 5

0.015

3
3
R@-4C (TF (RA) ATF
F (R®) 3/
tTF tTF aB;
(RA) ATF afs ,
RA/ATF R %(P<
0.01) ; 3 R@
aps R

(Motif) , TF R®

aPs , TF
(R®) 3tTF
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