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Oxoid UK Sigma US
Sak Sepha-
crylS-100  Pharmacia  Q-Sepharose FF Pharmacia
Bio-Rad Econo UK Im-
ageMaster VDS
Bio-Rad SmartSpec3000 UK Waters
USA J-715 Jasco Japan
1.3 RGD-Sak
LBA RGD-Sak
10mL LB 30°C 1000mL
M9CA 30C ODg, 0.6
4h 42°C 4 ~ 5h
1720 WiV 0.05 mol/LL PB
pH7.4 500kg/cm’ 8
5000r/min 4°C 10min

0. Imol/L NaCl 1% Tri-
tonX-100 0.05mol/L. Na, HPO, 0.05mol/L. NaH, PO,
pH7.4
1.4

1/15 WiV
HCl 0.05mol/L. PB pH7.4 2.5% Sucrose
8000r/min 4°C 40min
0.05mol/L. PB
pH7.4  2.5% Sucrose 12h
3000
0.05mol/L. PB  pHS8.0
0.05mol/L. PB

6mol/L Gu-

100mL

SephacrylS-100
1.5
0.05mol/. PB  pH7.4
SephacrylS-100 3 x 100cm
3mol/LL GuHCL  0.05mol/L. PB pH7.4 2.5% Sucrose

/15 Wiv 15mL
5 ~ 10mg/mL 4 ~20°C Sephacr-
yIS-100 0.05mol/L. PB pH7.4 ImL/
min 4°C
0.05mol/L. PB pH8.0
1.6 SDS- SDS-PAGE
15% 25mA
100V
1.7

Bio-Rad Protein Assay

1.8 Q-Sepharose FF

Q-Sepharose FF pH
0.05mol/L. PB pHS8.0 1mol/L. NaCl
RGD-Sak
1.9 RGD-Sak
1.6%
1% 0.02%NaN;  5pg/mL
37°C
1.10
A
B
=B/A
B
1.11 CD
J-715 JASCO Japan
190 ~ 250nm
100nm/min Sensitivity  20mdeg Band
width -~ 1.0nm Response 0.5s Reference yang. jsr
Mode Infinite 25°C
RGD-Sak 0.125mg/mL
0.110mg/mL Sak
0.125mg/ml.  CD 0
2
2.1
kD 1 2 3
97,4 — —
66.2 — we— S
o e
~—
310 — —
20.1 —
14.4 — = -.
1  RGD-Sak SDS-PAGE

Fig.1 SDS-PAGE showing inclusion bodies

1. Protein marker 2. Supernatant 3. Pellet of inclusion bodies

0.05mol/L PB pH7.4
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6 RGD- 695
50MPa 3min 8 pHS8.0 Imol/L NaCl
SDS-PAGE RGD-Sak 30% NaCl SDS-PAGE
1 14.4kD 95 %
2.2 kD 1 2 3 4 5 6 7
662
5.6mg/mlL  84mg 130
1500mL. 50mlL.
SephacrylS-100  3cm x  100cm 0.05mol/L. PB 31.0
pHS8.0
15mg 17.9% 01
RGD-Sak 10mg 144
12%
2.3
15mL 5.6mg/mL. 3 RGD-Sak  Sephacryl S100
SDS-PAGE
SephacrylS-100 Fig.3 SDS-PAGE showing RGD-Sak refolding and purification
0.05mol/L PB pH7.4  1ml/min by Sephacryl S100
2 RGD-Sak  SephacrylS-100 1. Protein marker 2 3.Peak one 4 5.Peak two 6 7.Peak three
: Aot A 2.5
2 RGD-Sak 3 3
SDS-PAGE 3 RGD-Sak "
5x 10'HU/mg 1 2
45 6 7 3
RGD-Sak
52.3mg 62%
RGD-Sak
39mg 46.4% 4
09} 3 5
08t
07t
06t
Foat 2
05t
03} 1
02t
01t

0 60 120 180 240 300 360 420 480 540 600 660 720 800 860
Elution volume/mL

2 RGD-Sak Sephacryl S-100

Fig.2  Renaturation of RGD-Sak through Sephacryl
S-100 filtration

Column 3cm x 100ecm  Elution rate  1mL/min

2.4 Q-Sepharose FF

Q-Sepharose FF 0.05mol/L. PB

4
RGD-Sak
Fig.4 Casein-plasminogen test plate showing the activities
of the final

product of RGD-Sak through dilution renaturation 1~7 and the
RGD-Sak after renaturation through gel filtration 8 ~ 12

The protein concentratins were 430 215 108 53.8 26.9 13.5

6.72 170 490 230 210 and 210pg/mL respectively. The protein ac-

tivities were 215 107 54 27 13 6 3 44 215 107 54 and 54HU

respectively .
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2.6 CD 3
5 CD
2 Sak
Sak Sak
RGD-Sak SK
RGD-Sak Sak X 7% NMR ’
Sak
200001 a Sak
15000} RGD-Sak
10000t \
=
£ so00f  \
E:
S g
= -5000}
-10000F
-15000L »/am
5 RGD-Sak  CD
Fig.5 Far-ultraviolet CD spectra obtained for RGD-Sak
a. RGD-Sak renaturated by gel filtration 0.110mg/mL
b. RGD-Sak renaturated by dilution 0.125mg/mL
0.5ml/min
! RGD-Sak Iml/min
Table 1 Comparison between gel filtration and
dilution renaturation
Protein purity after ~ Final product specific Final recovery rate 10
renaturation/ % activity/ 10*HU mg~ ! 1% 6m01 /L
Gel filtration renaturation 32 5.0 46.4 6mol/I.
mo
Dilution renaturation 60 5.0 12
3mol/L.  4mol/L
2 RGD-Sak RGD-Sak 3mol/L
Sak 4mol/L., Sak
Table 2 The secondary structure contents of RGD-Sak through Sak
gel filtration renaturation RGD-Sak through dilution
renaturation and Wild-type Sak Sak
RGD-Sak renaturated by RGD-Sak renaturated by Wild-type Sak Sak
gel filtration/ % dilution/ % 1%
a Helix 19.5 19.3 17.5 Sak CD
B Sheet 37.4 38.5 37.3
Tum 4.4 5.4 7.3 CD
Random 38.7 36.8 37.8 RGD-
Total 100 100 100 Sak CD CD
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The Renaturation and Purification of RGD-Staphylokinase by Gel Filtration

CHENG Ao SONG Gang SU Hua-Bo YU Min LI Yu-Yang SONG Hou-Yan™
The Minustry of Education Key Laboratory of Molecular Medicine ~ Fudan University =~ Shanghai 200032
School of Life Sciences  Fudan University ~Shanghai 200433 China

Abstract A recombinant RGD-Staphylokinase RGD-Sak  with thrombolytic and anti-thrombolytic bifunction was expressed in
E . coli. The expression product accumulates as inclusion bodies. In order to obtain active molecule the RGD-Sak in the inclu-
sion body should be denatured and then renatured. The renaturation of RGD-Sak was performed by gel filtration. Comparing with
the traditional way of dilution renaturation gel filtration way is better than the traditional one since there are some advantages

such as simple processing high recovery low cost and higher purity after renaturation. After renaturation RGD-Sak was puri-
fied by Q-Sepharose FF and the purity was more than 95% . Analysis of CD spectra showed that the final product from the two
renaturation ways have similar CD spectra. It was demostrated that RGD-Sak molecules proceeded correct refolding through gel

filtration or dilution renaturation process.

Key words RGD-Staphylokinase inclusion bodies renaturation CD spectra
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