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1
1.1
1.1.1 Y405 12

2.0% 0.7% 2.0% NaCl 0.4% CaCO; 0.6%

pH7.3
1.1.2 290 Sephadex G-75  DEAE Sephadex A-25

Pharmacia Lysine-Sepharose 4B SynChropak AX-10  Vari-
an N N’ - TEMED  BRL

Promega Bio-Lyte 3 10 Bio-Rad
Folin- PMSF Sig-
ma
1.1.3 Varian 5000 HPLC
Bio-Rad 111Mini IFF Cell N-
Applied Biosystems 477A HITACHI
L-8500
1.2
1.2.1 13
1.2.2 Astrup  Mullertz 14
15 16

1.2.3 SDS- 17
1.2.4 Varian 5000 HPLC Syn-
Chropak AX-10 4cm X 30cm

400mL 10mmol L 99% Na,HPO,-1% KH,PO,  10% Na,HPO,-90 % KH,PO,

8mL min 42 280nm
1.2.5 2% Bio-Lyte 3 10 5%
100V 15min 400V 1h
1.2.6 N- ProBlott
1.2.7 6.0mol L 110°C 24h
18

2
2.1
2.1.1 Y4 ma b g B 230085} & o SMitnals. in. ac. cn
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40 % 3mol L pH 7.5
2h 9000 X g 15min 80 %
40% ~ 80% 0.1mol L Na,HPO,-NaH,PO,
pH7.5 78 %
2.1.2 290 290 1.8cm X
30cm 280nm
2.1.3 Sephadex G75 Sephadex G75 2.6cm X 52cm 20mmol L

Tris-HCI pH7.5 0. 1mol L NaCl
20mmol L Tris-HCl pH9.0

2.1.4 DEAE Sephadex A25 DEAE 1 2 KD
Sephadex A25 1.4cmX2lem 20mmol L ' :9635‘.;
Tris-HCI pH9.0 2 —55.0
200mL 0 ~ —ar
1.0mol L NaCl 0.6mL min
0.1~0.2mol L NaCl —31.0
20mmol L Tris-HCI pH7.5
2.1.5 Lysine Sepharose 4B Lysine Sepharose —21.5
4B 0.8cm X 25cm 20mmol L Tris-HCI
pH7.5 5
200mL 0~ 0.5mol L —14.4
NaCl 0.3mL min
0.2~0.3mol L NaCl SDS-PAGE
1
4.2mg 1 SW-1
2952.3 SDS-PAGE
230.6 12.0% 1 Fig.1 SDS-PAGE electrophor-
4. 1min esis pattern of fibrinolytic
83 .59, ” protein SW-1
2.2 SW-1
2.2.1 15% SDS-PAGE 2- SW-1
SW-1 30kD
SW-1 8.5
2.2.2 N- SW-1 N- 17 NH,-Arg Asn
Phe-Pro Asp-Gly-Met-Thr-Met-Thr-Ala-Ile-Ala-Asn-Gln-Asn-Thr-Gln-Ile-Asn- N-
3
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15

1

SW-1

Table 1 Purification of SW-1 from the fermentation broth of Streptomyces sp. Y405

Total protein ~ Total activity ~ Specific activity Yield Purification
Purification step
mg u u mg % factor
Fermentation broth 32200.0 413000 12.8 100.0 1.0
Ammonium sulphate precipitation 9100.0 322000 35.4 78.0 2.8
290 resin 8900.0 318000 35.7 77.0 2.8
Sephadex G75 1785.0 198100 111.0 48.0 8.7
DEAE sephadex A25 148.2 72700 490.4 17.6 38.3
Lysine sepharose 4B 16.8 49600 2952.3 12.0 230.6
CHART SPEED 0.2 CM/MIN 2.2.3 SW-
ATTEN: 16 ZERO:20% , 3 MIN/TICK
—NM | 1280/TC:500:STAT: INJECT 1 15
. 4.099
262
STAT: RUN END 2
— 28.8kD SDS-
— PAGE
2.2.4 SW-1
10mmol L
. - PMSF Immol L EDTA
- 1.0mol L
— PMSF
. SW-1
2 SW-1 HPLC EDTA
Fig.2 Homogeneity determination of the purified fibrinolytic SW-1

protein SW-1 by HPLC on SynChropak AX-10

SW-1 SW-1
2.2.5 SW-1  65C 3h 55C 9h 45T 12h

37C  48h 85% 20~25C 7d 4C 8
2.2.6 pH SW-1  pH4.0~9.0 60 % pH

8.0 114%  pH7.5 100% pH3.0 50% pH10.0
~11.0 10%

2.2.7
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2 SW-1
Table 2 Amino acid composition analysis of SW-1

Norme - o Relative ratio Residue number
% Experimental Theoretical
Asp 1.580 210.4 9.2 23.9 24
Thr 1.468 174.9 8.5 22.2 22
Ser 2.192 230.4 12.7 33.2 33
Glu 1.428 210.1 8.3 21.6 22
Gly 3.078 231.1 17.9 46.6 47
Ala 1.168 104.1 6.8 17.7 18
Val 0.787 92.2 4.6 11.9 12
Ile 0.844 110.7 4.9 12.8 13
Leu 0.894 117.2 5.2 13.5 14
Tyr 0.286 51.9 1.7 4.3 4
Phe 0.450 74.3 2.6 6.8 7
Lys 1.721 251.6 10.0 26.1 26
His 0.338 52.4 2.0 5.1 5
Arg 0.309 53.9 1.8 4.7 5
Pro 0.651 74.9 3.8 9.9 10
Total 17.194 2308. 1 100 — 262
SW-1 3A 85T 30min
SW-1
3B SW-1

1

=
|
|
2
§

3 A B SW-1
Fig.3 Assay of the fibrinolytic activity of SW-1 on a fibrin plate A and a

plasminogen-free fibrin plate B which was heated at 85°C for more than 30 min
1. SW-1 100u mLL  2.SW-1 100u mL and plasminogen 10u mL

3. Urokinase 100u mL and plasminogen 10u mL 4. Urokinase 100u mL
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Purification and Characterization of a Novel Fibrinolytic

Enzyme from Streptomyces sp.”

Wang Jun Wang Min Wang Yiguang
Institute of Medicinal Biotechnology Peking Union Medical College Chinese Academy of Medical Sciences Beijing 100050

Abstract A novel protease with fibrinolytic activity designated as SW-1 was isolated and purified
from the fermentation broth of Streptomyces sp. strain Y405 a soil isolate. The purification proce-
dure involved ammonium sulphate fractionation decolorization on 290 resin gel filtration on
Sephadex G75 anion-exchange chromatography on DEAE Sephadex A25 and affinity chromaogra-
phy on Lysine Sepharose 4B. About 4.2 mg purified enzyme was obtained from a liter of fermenta-
tion broth and the recovery yield was 12.0% . The purified enzyme showed the specific activity of
2952. 3 urokinase units per milligram which increased by 230. 6 fold over the fermentation broth.
The purity determined by HPLC was 83.5% . SW-1 is a single chain polypeptide with a predicted
molecular weight of 30kD a in SDS-PAGE and an isoelectric point of 8.5. The N-terminal sequence
of SW-1 is Arg Asn Phe-Pro Asp-Gly-Met-Thr-Met-Thr-Ala-Ile-Ala-Asn-Gln-Asn-Thr-Gln-Ile-
Asn-. There may be nonhomogeneity in the first and second amino acid residue of its N-terminal se-
quence. The analysis of amino acid composition showed SW-1 consisted of 262 amino acids. The fibri-
nolytic activity of SW-1 was entirely inhibited by 10mmol L PMSF 1mmol L EDTA and 1mol L
lysine respectively suggesting that SW-1 is a serine protease and metalloprotease and that the lysine
binding site might play a role in activity. The fibrinolytic activity of SW-1 is stable between 4 ~37C
and pH4.0~9.0 and the optimum pH is 8.0. On plasminogen-free fibrin plates SW-1 showed the
same fibrinolytic activity as mixture of SW-1 and plasminogen indicating that SW-1 is a fibrinolytic
enzyme which degrades fibrin directly but not a plasminogen activator which degrades fibrin by acti-

vating plasminogen.

Key words  Streptomyces fibrinolytic enzyme plasminogen activator
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