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Abstract To prepare a novel fusion protein tTF/SA as a universal effector for targeting therapy of blood coagulation and to
analyze its biological activities. The fusion gene tTF/SA was constructed by PCR  then inserted into expression vector pET22 b

+ and expressed in E. coli BL21 DE; . The fusion protein was purified using Nickel-affinity chromatography column. The
activities of tTF moiety of the fusion protein were analyzed by clotting assay and FX activation assay and the binding activities of
Streptavidin SA  to Biotin B were analyzed using ELISA. Results The recombinant plasmid tTF/SA/pET22 b+  with the
correct sequence was obtained. The fusion gene tTF/SA was expressed with high yield in E. coli BI21 DE; . The purified
fusion protein retain the abilities of activating FX inducing blood coagulation and binding Biotin. The fusion gene tTF/SA was
successfully expressed in E. coli BI21 DE; . The recombinant tTF/SA proteins retain the activities of TF and SA. The
multitarget therapy of selectively inducing thrombosis in tumor blood vessels can be achieved by the combination of tTF/SA  as a

universal effector and biotinlated carriers directing to tumor blood vessels.

Key words truncated Tissue Factor Streptavidin fusion protein thrombosis
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TF 47 kD (TF/SA P3  CATA CCA
! I ¥ TGGCCTCTGGCACTACA P2 GTACTCGAGAGAGG
VI FVI Wa F CTGCAGA Neo | Xho 1
la TF ’ pET22b + T7 5'-
TF {TF TAATACGACTCACTATA-3’ T7 5'-GCT
truncated tissue factor FWI FVa AGTTATTGCTC AGCGG-3’
FX FIX tITF FX 1.2
TF 5 } {TF 1.2.1 tTF/SA SA P1
tTF P2 PCR SA tTF/pSK
tTF + P3 P4 PCR {TF
1997  Huang ¢ PCR {TF SA
Tk tTF/SA 94 C 4
min 94 °C 30s 72°C Imin 5
tTF P3 P2 tTF/SA 5
3’ Neo I Xho | 94°C
30s 56°C 30s 72°C 455 30 72°C
Smin 1% DNA
Biotin B
Streptavidin  SA 1.2.2 tTF/SA
B/SA PCR pET22 b + Neo I Xho |
> T4 DNA
tTF 16°C E . coli BL21 DE,
SA pET22 b +
P3 P2 PCR
—tTF/SA 1.2.3
{TF/SA/pET22 b+ 37°C 1:
1 100 2YT
1.1 IPTG
1.1.1 BI21 DE, ODg, 0.4~0.6 IPTG 0. Immol/L
pET22 b + Novagen SA/pET22b 6h pET22 b + tTF/SA
+ {TF/pSK  + C 6 x His
Epstein Amersham Pharmacia Biotech
1.1.2 NEB DNA 12% SDS-PAGE
OMEGA DNA 0.01mol/L PBS
HRP SA 1.2.4 tTF @
FV[  FX Sigma Haubitz
1.1.3 SA cDNA 3.8% 4000r/min
SA P1 30
GGCGGTGGTGGCTCTG P2 tTF/SA
GTACTCGAGAGAGGCTGCAGA {TF ¢DNA 12.5mmol/L. - CaCl, tTF/SA
{TF P3 CaCl, CaCl,
CATACCATGGCCTCTGGCACTACA P4
CACCAGAGCCACCACCGCC TTCTCTGAATTCCCC P4 @ FX Hische TF-FV[ a

SAS’ tTF3’
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405nm i EE Mo by
— 130
TF FX
— 1008
tTF
Tris tTF/SA BSA — 500
100nmol/L FVI 37°C 10min FX
Snmol/LL 10min 100mmol/I. EDTA
2nmol/L, 52222 3min
OD 455, — 100
1.2.5 tTF/SA  Biotin ELISA
24 Biotin-BSA 20pg/ml. 1001/ 1 {TF/SA PCR
Fig. 1 Analysis of PCR products by agarose gel electrophoresis
4 10% SA-HRP 200118/ 1 PCR product of tTF/SA 1086bp 2 PCR product of tTF 657bp 3
mL tTF/SA 5 ~ 0.313pmol/mL PCR product of SA 429bp M DNA marker.
tTF/SA Opmol/ml.  37C 1h 3
Imol/L. H,SO, OD 55,
PBST 5 3min
1.2.6 tTF/SA B-M7 B-
RGD 3°  B-hu3D3”’ ELISA 24
B-M7 B- RGD 3 B-
hu3dD3  20pg/mlL  100pL/ 4°C 10%
SA-HRP 200pg/mL
tTF/SA 5 ~ 0.3125pmol/mL tTF/SA
Opmol/mL. 37C 1h
Tmol/L H, S0, OD 5 2 IPIG SDS-PAGE
PBST 5 3min Fig. 2 Analysis of expression of fusion protein under IPTG
induction of different concentrations by SDS-PAGE
2 1~9 fusion protein induced with IPTG 0 mmol/L. 0.01 mmol/L 0.02
mmol/L. 0.03 mmol/L. 0.05 mmol/L. 0.06 mmol/L. 0.07 mmol/L
2.1 PCR tTF/SA 0.09mmol/L. and 0.1 mmol/L.  respectively.
{TF/pSK + PCR 2.4 (TF/SA
657bp  (TF PCR SA 2.4.1 {TF/SA
(TE/SA PCR WTE/SA- 1% mmol/L Ca®*  6pmol/L {TF/SA  30min
1086bp Ca®* 12.5mmol/L (TF/SA
! {TF/SA
2.2 TF/SA
PCR 1
Table 1 Coagulation time
Concentration )
2.3 tTF/SA  E. coli BL21 DE; {TF/SA/ pmol/L CaCly/ mmol/L. t/min
0 0 > 30
tTF/SA/pET22 b+ E . coli BI21 DE; 0 12.5 >30
0.75 12.5 >30
0.05 mmol/L IPTG 1.5 12.5 15.5
2 0.05mmol/L IPTG 3 123 -6
37°C 6h 6 12.5 11.5

12% SDS-PAGE 43kD
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Fig. 3 Analysis of purified tTF/SA through Nickel- Cone of tESAGmoLL)
affinity chromatography column by SDS-PAGE 6 f(IF/SA  SA-HRP  B-M7 B- RGD ;  B-hu3D3
1 blank vector 2 cell extract without IPTG induction 3 cell extract
with IPTG induction 4 5  supematant and precipitate after Fig. 6 Competitive inhibition of {TF/SA on binding
ultrasonication respectively 6 7 8 purified protein M protein of SA-HRP to B-M7 B- RGD ; and B-hu3D3
markers.
2.4.3 {TF/SA  Biotin ELISA
2.4.2 FX 0.01pmol/L 0.1
tTF/SA
pmol/L 1pmol/L 10pmol/L BSA FX o
SA-HRP  Biotin 0
OD 45 1pmol/
tTF/SA 5 pmol/mL 46.83% 5
L FX 405nm .-
Biotin
BSA 4
2.4.4 (TF/SA B-M7 B- RGD ,
1.8 1
1.6 B-hu3D3 ELISA
14l ——(TF/SA
o I, (TF/SA SA-HRP
ER B-M7 B- RGD ;  B-hu3D3
g o 0 (TF/SA  Spmol/mL
0.4 49.03% 47.56%  46.38%
0.2
o i i 6 tTEF/SA
0.01 0.1 1 10
Concentration of protein/(umol/L)
3
TF
4 (TF/SA  FX !
Fig. 4 FX activation by tTF/SA
60
50 .o
SA  Biotin
£ a0l (TF/SA
g 30 Biotin
5
£ 20
0r (TF/SA {TF/SA
0 1 1 1 1
5.00 2.500 1.250 0.63 0.313

Conc of tTF/SA/(umol/L}

5 (TF/SA  SA-HRP  Biotin
Fig. 5 Competitive inhibition of tTF/SA on
binding of SA-HRP to Biotin
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