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Recombinant-RGD-Hirudin  r-RGD-Hirudin ~ ¢cDNA RGD-Hirudin-
pPICOK 3d
97% 12000 ATU/mg  r-RGD-Hirudin 60%
1 g/L r-RGD-Hirudin SDS-PAGE
r-RGD-Hirudin
Q78 A 1000-3061 2004 01-0126-04
12
1
65 66
7kD N 3 1.1
C 1.1.1 5L BioFlo 3000 NBS FPLC
Waters prep 4000 Sephadex-G50 Pharmacia
3 7.5 emx 100 cm  Q-Sepharose-F. F.  Pharmacia
1:1 2.6 cmx 15 ¢m
Bio-Rad
1.1.2 -
1.1.3 SD 250 + 20g
1 . 1.2
5. 3 1.2.1 RGD-Hirudin-pPICOK/GS115
1.2.2 BMGY 1% Yeast extract 2% Pep-
tone 100 mmol/L pH6.0 1.34% YNB 4x
107 % biotin 1% Glycerol
Pichia pastoris 1.2.3 H; PO, 85%
2 stock 13 ml/L. CaSO,- 2H,0 0.93 g/l K,SO, 18.2¢g/L. MgSO,
Arg-Gly-Asp 7.27 ¢/I. KOH 10.6 g/L. Sodium citrate 2H, 0 1.47 ¢/L. Glycerol
RGD <DNA 45 4% W/V  PTM; 2ml/L
RGD cDNA RGD-Hirudin- 1.2.4 PTN[] CUSO4' SHZO 6 g/L MHSO4' H203
pPICOK g/l H;BO, 0.2 g/L. ZnCl, 20 g/L. KI 0.8 g/L. Na,MoO,- 2H,0
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0.2 ¢/L. CoCl, 0.5 g/I. FeSO,+ 7H,0 65 g/I. H,S0, 5 ml/L
CaSO; 2H,0 0.5 ¢/L biotin 0.2/ 0.22 pm

1.2.5 PTM, 2 ml/L

100% PIM, 2 mL/L 50%
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B 3000
1.3 £ 2500
35 2000
1.3.1 -70C £< 1500
235
YPD  30C 2~34d £ 5 1000
=
5 mL BMGY 30C g5 S0
z 0O —
200 mL BMGY 30C £ 0 4 8 12 16 20 24 28 32 36
10 h ODgy 6 Inducing time/h
1.3.2 5L, 41, ! RGD-Hirudin
0.06 MPa 20min 30C PTM; 8 mL
H s 200 L, Fig.1 The production of RGD-hirudin
p after inducement
35% 500 ~ 700 r/min
30°C 2 0Dy 32h
ODgy 150 25000 ATU/mL
Iml/ I: h
400
100ml/ I h 2 ~ 350k
ODgy 40h &£ 300+
. . S 250t
1.3.3 4000 r/min x 20min 2 ool
1000 D “; 150 -
300 mL Sephadex-G50 £ 100
8 L
1.3.4 50 mmol/L PB pH 7.4 Q- P (s
Sepharose-F . F. 0 4 8 12 16 20 24 28 32 36
Inducing time/h
20 mL/min (Q-Sepharose-F. F. 0~ niueing fime
Imol/L NaCl ~ 50mmol/L PB pH 7.4 2
4~8%C Fig.2 The increase of yeast after inducement
1.3.5 Markwardt ' ODgp
200 pL RGD-hirudin
RGD-
hirudin
Anti-Thrombin Units ATU
1.3.6 SD
40mg/kg 110mmol/L
1:9 PRP
PPP 4 x10°/pl RGD-hirudin
hirudin  0.0005 0.001 0.002 0.004 0.006 0.008
mg/mL 37°C Smin 20 pmol/L
ADP 3 RGD-Hirudin
1.3.7 SDS-PAGE 12% 20 4, Fig.3 SDS-PAGE of Expression and purification
of RGD-Hirudin
120V
o 1 marker 2 supernate after fermentation 3 after ultrafiltra-
1.3.8 RGD—leu(.iln 1 mg/ml. ) 20 tion 4 after gel filtration chromatography 5 after ion ex-
pL 80V x 15min 8mA x 15min change chromatography
500V x 60min
1.3.9 2.2 RGD-hirudin
4000 r/min x 20min
2 1000 D 85%
2.1
24 h Lowry
12 000 ATU/mg
. 4 GD-hirudi 60%
12 Fig.1 2 © q‘ﬂ#ﬁﬁﬂi%ﬁﬁ%ﬁ%ﬁﬂﬂﬁ%%ﬁﬁ%ﬁu hﬁ:ltp://journals. im. ac. on



128 20

3 1 Fig. 3 Tablel
1 RGD-Hirudin
Table 1 Expression and purification of RGD-Hirudin
Fermentation After ultra-filtration After gel filtration After anion exchange
supernatant chromatography chromatography
Total volume/L 4.00 0.25 0.5 0.25
Activity/ ATU/mL 2700 14000 12800 24000
Total antithrombin activity/
800 700 640 600
10*ATU
Purity >75% > 80% >95% >97%
Recovery yield 87.5% 91.4% 94%
2.3 RGD-hirudin pH 1 2 3
4 Fig.4 0.001 mg/ml.  RGD-hirudin 9.2 —.
0.006 mg/mL
82—
78—
120.00% 7.5 —
5 | —e-RGD-hirudin 71—
5 100:00%F g \hirudin 70— (
<< 80.00%} 65—
£%
g5 oo 60—
g 5 4000r 51—
v 0/ | ____,'-—
27 2000% 17 — f—
0.00% : . m g g g
0.0005 0.001 0.002 0.004 0.006 0.008 .
Final concentration/(mg/mL} 6 RGD-Hirudin
Lo wit-Hirudin
4 RGD-Hiradin  ADP Fig.6 pl analysis of purified RGD-Hirudin
and wt-Hirudin
Fig.4 The effect of RGD-Hirudin on ADP-induced 1 marker 2 RGD-Hirudin 3 wt-Hirudin
latelet aggregati
platelet aggregation ol | 5
2.4 - LC/MS RGD-hirudin 6.5—
60—
5 Fig.5 7031 D
-
55— o
8000 15— B
7000 45— -
6000 42— 53
o 37—
2 50001
5
E 10004 7 RGD-Hirudin
3000 Fig.7 pl analysis of purified RGD-Hirudin
2000 1 marker 2 RGD-Hirudin
10001 €= oading place
O vee—— R ————— 3
6940 6960 6980 7000 7020 7040 7060 7080 7100 7120
Molecular weight/D
Pichia pastoris
5 - 2
RGD-Hirudin
’ RGD-hirudin
Fig.5 LC/MS analysis of purified RGD-Hirudin
2.5
RGD-hirudin ~ wt-Hirudin
4.2 67 Fig.6 7
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1%’ 48h RGD-hirudin ADP
6h ADP wi-Hiru-
4 ~ 6h din RGD-Hirudin
6h wt-Hirudin ADP
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Fermentation Purification and Identification of Recombinant RGD-Hirudin

MO Wei ZHANG Yan-Ling WANG Long-Sheng YANG Xin-Ying SONG Hou-Yan™
The Key Laboratory of Molecular Medicine ~ Ministry of Education
Fudan university ~ Shanghai 200032 China

Abstract Recombinant RGD-Hirudin  r-RGD-Hirudin  has double functions anti-thrombin activity and anti-platelet aggrega-
tion activity. To identify these functions the expression plasmid RGD-Hirudin-pPICO9K was constructed by inserting cDNA of
RGD-hirudin in yeast expression vector pPIC9K. The high expression clone was gained after screening. This clone was fermented
for 3 days. The r-RGD-hirudin was secreted into the culture. It was ultra-filtrated from culture supernatant then after gel filtra-
tion chromatography and anion exchange chromatography the purified r-RGD-hirudin was gained. Its purity was larger than 97 %
and its specific activity was 12 000 ATU/mg. The yield per liter culture of purified r-RGD-hirudin was 1 g and overall recovery
yield was more than 75% . The purified r-RGD-hirudin was identified by reductive SDS-PAGE  anti-thrombin activity assay an-
ti-platelet aggregation assay LC/MS and isoelectrofocusing assay. It is proved that r-RGD-Hirudin is ramification of wi-Hirudin
and it has anti-thrombin activity and anti-platelet aggregation activity .
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