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Characteristics and enzyme activity comparison was made between urokinase isolated from urine and pro-urokinase
separated from CHO(Chinese Hamster Ovary) cell culture broth. Both of purified urokinase and pro-urokinase resulted 54Kd
single band in elecrtrophoresis. Urokinase which was proved as a single molecule by gel filtration showed two separated
33Kd and 21Kd bands by 2-mercaptoethanol reduction. Isoelectric forcusing resulted same pl value of 8.6 for both of them.
N-terminal amino acid sequence of urokinase after 159th lle was lle-Gly-Gly-Glu-Phe-Thr-Thr-lle-Glu which was different from
another N-terminal sequence of Ser-Asn-Glu-Leu-His-GIn-Val-Pro-Ser-Asn. Thrombolytic activities of both of them were
propotional to the enzyme concentration. Urokinase showed thrombolytic activities in a short period of reaction time.
Pro-urokinase, however, showed high thrombolytic activity for 2 hours or longer period of reaction time.
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tr-macroglobulinZ & AU A7 EAsltn k@), ®=3
plasminogen activatore]]l 2]3} plasminogen®] 4317} fibrin clot
o] A FAMT doUnE AHwahA ZHEH Yo A
7AA Bagl o1A 9] plasminogen activatorZ+=  tissue-type

plasminogen activator(tPA)$} urokinase-type plasminogen activator

(WPA)7}  SITHS). tPAE dHol A" R YH4gz
(endotherial cellsjoll 4] 2HIFu}, uPA= T35 2 F(kidney)ol A

Ao AFAGRE Belol P B Len(©), o

plasminogen activators % A ¢12+¢] PAl(plasminogen activator
inhibitor)ol] ojs} EAo] ZAHT Utk o]F HAAES BF

serine protease inhibitoroll £33 2 serpin superfamilyg} £
ATh@). Fibrinolysis= #de] &aest =39
cancer mefastasis, macrophage®] 7|5, d84, vjo]d Sox #
et Abae] Ba 5l QITHe,T).
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Slate) v Gwd Al AT ok I A4 A
A &g 4 Ao HGsA(thrombolytic agent)2] AHE-
ddgHes we FAF ovE Zerh 831y Fe4Ee
fibrini} Aol s Ao

4 e whm g 808 gals/] A Baes)
AE Aol =dl da AHEEY 9y B ARE streptokinase,
urokinase, recombmant tPA7} Stk ;,,] ]‘; itﬁ o 3
Aggo) wal, AL LA B2 ARE gdLaAE A
gkt sbe At vl EEeioho).

FrE7IUoE SIn2RE Fejso] Ay 30adit SdFA
BAZ 2 AHgyo] skoi10). 1 F fetal kidney cell®] Hjok
oz dgye] FSHAORALIL, T Al 234
o Wjge2RET AT Belg d gk A7 29 4
AEE FEIIVOMZE A(13), EA14), HZwe)FA(15-17)0]
& protease inhibitor £} &}olx ETistS wj, BAlo] k)]
& ot &AEAS 7H DA H ) (single chain-type)2 F7)
8-S 313999 Pro-urokinase = single chain-urokinase® ™
Hy o] pwlEe 7]Z9] urokinase$} 2 SDS-polyacrylamde
gel A7)0l AolA dUsz olFdle AFL Holxuh 1
datro g olgdtHog s Ao Fdd AAL ztw gidw
golggdet FE7vobllE $719 polypeptide chainM.W. 20,000
9 34000022 FA4F trypsin AL enzymeol™, F7}A MW,
ZojA SIMW. 31000)2 276712] o}lv]:=Akamino acid) S2
(MW, 5400002 411709] polypeptide o}u]=Ato g wojglar
S1, S29] proteolytic degradation®. 2 A§7Ith, HMW form
Urinef2 A3 ZAZANA 2 2455(18), LMW form&
263079 QA7)7HE0 27 oleokthuman fetal) A A L 2]
A7) WSEEFE BHECHI9). R ol EAEAL in
vitrool] 4] gHbd pharmacological A1 A& Ztm YA 32w ol A
%= g2x] ¢t S1, 82 form R¥7} %Y %8 (equipotent) S 7}
AL $ERAE e HMWE plasmaE £338}= Glu-plasminogens
1] activatingd}il LMW3= Lys-plasminogenol] © Xujao=
activating 3+CH20). Lys-plasminogen-2- speciticdt Lys-binding ¢
g 7tAx Yo B} fibrinEHel A7
o 258 4 gloeb.

Single-chain urokinase™ #A13 9] tc-uk(15-17)e)) o #A52
02 plasming Es)A HEA7]L chromatographic ¥HE-3}
fibrin-celite(13-16)1} fibrin monomer-Sepharose(17)$}2)  1F-3-o) A
fibrino]] t)dF Wakst 314o] Uty Bt Single-chain
urokinase FHE AMEF DNA 7ol 212 HE HAH
AolA 3 scu-PAS] G Holl sl AL A7 AYH e of
= fibrin-specific thrombolytic activity?} in viro%} in vivo &
t 29597 gZolch b, in vitreo A} scu-PA7} fibrinol)
A FHstert did =4 gof glo), HA in vivod] A
£ fibind 9 Y(selectiviy)o] P50l A7) Wit 7)1E9
tcu-PA (urokinase) 5.t} @4 o] -3} scu-PA(pro-urokinase)S A
dRoz Adstde A de FE&F Yok uweA,
pro-urokinase & AR OE AWty 9 Ywo] AHOZH,
7)9) urokinase$} pro-urokinase®] E2]3}8H3 GA46tE EAS
vlnsla, 3 vuE EA4E A Agd £FE AU
o scale-upA A o)X FZAHARE ATFORHA, 448147
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CHuixl 2(urokinase®} pro-urokinase) 2! Aje}

Urokinasex= S1 2 FE] &9 4AE AAZ (P54 *}ivr
Bl d%lai, pro-urokinasess FAAAXRIEE HEOI FEA
fref geEEs (AT AR ‘?}*}E%‘—Ei
ool AEIY

Benzamidine-Sepharose 6 B, Sephadex G-100, FPLC MonoQ,
Sephacryl S-100, PhastGel 1EF4-9, SDS-polyacrylamide gels(PhastGel
Homogeneous 12.5%, Phast Gel Gradient 8-25%), gel filtration8-
standard molecular weight protein 52 Pharmacia-LKB(Sweden)
oA FYste] AFR3}9)3, bovine serum albumin, Bradford’s
reagent, Coomassie brilliant blue R-250, low melting temperature
2 Bio-Rad Lab.(US.A)dAM 43l

N,N’-methylene-bis-acrylamide, SDS,

2!

agarose, Schiff’s reagents-
A8 T Acrylamide,
SDS-PAGE £ molecular Weight marker(pre-stained % non-
stained) 52 BRL(US.A) AH|#S, chromogenic peptideS] Val-Leu-
Lys-pam-N1troamhdc:-\1L pyro-Glu-Gly-Arg-para-Nitroanilide, pepstatin,
leupeptin,  phenyl-methyl-sulfony! ~ fluorophosphate, 2-mercaptoethanol
bovine fibrinogen, bovine thrombin, human plasmin, 52 Sigma
Co.(U.S.A.) A¥%, human fibrinogen, human thrombin, human
plasminogen, urokinases< (F)HAAAFS AHESINTE High
molecular weight UK+ National Institute for Biological Standard
and Control(United KingdomollA]), Low molecular weight UK+
American Diagnostic Inc.(US.AYE B T3l AR&34ch

Mol 4% AgE BE AGe AFN FUY BT,
EE B39 SEEVS AER0

Plasminogen-free fibrinogen2] |z

FAHEoZ FAEln 9l fibrinogend TE-E plasminogen
Zgstar gl71wEol] plasminogen-free fibrinogend A|23}7] 93]
Deutsche} Mertz(22)9] WhHol] whz} lysine-Sepharose columms &3}
A1A plasminOgeng EFAAT H AEEIST o] plasminogen
o] AAAGRE &o] M£E fibrin platerowe}  urokinase
(10,000 IU/mL)% 10 10 BH3 & a5 vhesio] La5x)
e A3z dgdst9ch

8} urokinase & N|x

Urokinase 2 &¢l3t7] ¢33 &AL d7)9s8) urokinases
Sephadex G-100 chromatography ol whe} A g} urokinase
2 A% 23 Kg9 Newzilland white rabbit 3o urokinase 3
mL(protein 1.0 mg/mL)3} Freund’s complete adjuvant 3 mL-$
emulsifier& %3] emulsionA]7] &, wlalg 68—r-14°ﬂ Z}Z}
02mL ¥ E71S0| 33 FAllel meRdn. 1% W 279
T U0 BAoE 24 HAE ANES 109 2% F
Freund’s incomplete adjuvantS A}& 2':}04 =J3 o g 33
dodg Atk 4&5‘3 1 d 5 E74AFAAN AN}
2 He 4ol o 308 BAReee) HHAL w3t
Abol-e Ammonium sulfatei 7‘5] A7 & 05 M glycineZ &
3tgem, 1 TS Sephadex G-100 chromatographyi A A3



726

3 urokinase P07 ARSI TH

Cluixl Mak 3t SDS-PAGEO ©|5h CHEl pattern H|w@
Pro-UK ¢} UK wredz 42k Bio-Rad Lab. Ape] AHg A3
we} Bradford WH(23) 08 ZA& g5, ZA4 F column
A S&5e 7 23] whulA.e UV monitor(Pharmacia-LKB)
o] &3} g 280 nmol Mo} FRER EHSH vl @
WA yEE 747 | mgmlE FAE H Laemmlig4el szt
SDS-PAGEE F33te) ©hide] patems EAstAH. old AL
28 gel® 4.5%9 stacking gel¥ 8-25%2] gradient separating
gel2 FAHYOH, AR Whe A% A71F9FEAQL Phast
System(Pharmacia-LKB) 2.2 48 5} ${Ch.

o
!

il

=3

Fibrin 235l|&A 2 Fibrinogen 2aj&d =3

Astrup®} Mullertz(25)9] fibrin platet]-2 W&t 0.7%(w/v)
plasminogen-free fibrinogen&9) 10 ml, plasminogen-rich fibrinogen&-
ol 10 mLef 0.15 M NaCl®}, 0.25% gelatin©] ¥3E 005 M
sodium barbitalFE=N(pH 7.8)0] =<1 human thrombin(100 NIH
units/mL) 0.1 mL& 7}8ted & 42 F A4 308 F¢ W
5}t Fibringto] AW pro-UK.9F UK EAE 10 ¥
AR &7)7F SAHE 37T incubatorol A 15-20A)7F WX
& 889 ACE =43i9ich Fibrinogen ¥3184 £7%& Maeno
9} Mitsuhashi(24)2] H3E whyo] we} 0.1 mLe] A&% 09
mL9] 0.4% human fibrinogen2 ¥F2-A17] &, 10% trichloroacetic
acid(TCA) 1 mL-g H7}ste] uhe& AXAFTE Microcentrifuge
(Fisher, U.S.A)E o] & 12,000 rpmoll %] 1087 AAR3S 4
Zoluke wol UV  spectrophotometer(Pharmacia-LKB)2 3173
280 nmoj A 9] ER=E A3

Urokinase®} pro-urokinase2| Z |

Urokinase & 4 #[317] 913t A" AnE ¥, ZnChL3
W3} CM-Toyopeatl chromatography$} Benzamidine-Sepharose
chromatography & 53 38tc}. Pro-urokinasee] A= <A 4%
AFZ EE pro-urokinase-FAAE Z24Y3te], CHO(Chinese
Hamster Ovary)A| %ol @248 A ©E MPUKHETE ofF
wjFste] eyt

SDS-PAGEO]| o5t »=&H

S urokinase(26)9}  pro-urokinase S Centriprep(AmiconA}
AE MW. cut-off ; 10,000 )02 528 5 o] Z 2 mLE #
&l 2% SDS, 5% mercaptoethanol, 10% glycerol, 0.01%
bromophenol blue7} £ 3H¥ 0.0625 M Tris-HCl ¢3-&-<i(pH 6.8)
2 mL Bshed gola) 1083t WAF thE Laemmli Y
ojutgl ArFEsaTh A719EL 8-25% scparating gelT 4%
stacking gel2 A% Phast Gel Gradient 8-25%% AM&3te &+
A5k

Zymographyof| 2|5t fibrin235&AMo| Hlw

Garneli-Piperno®} Reich(27)9] W3 ¥ =outel SDS-PAGE
7 B3 3 20 mL9 2.5% Triton X-1002 2 gel& 3087 A4
3le] gelg:o] SDSE REF AASRA, A4t FHSE Triton
X-100& Ao] Wth Whatman No. 3 «@x|2 ol gle €7]
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2 A3 & ou] wEo| & Fibrin agar plateo] 1 gelg &
# o} clear zoneo] HAE @z 37CAM wRSAALE
Fibrin agar plate®] #Z% 2%(w/v)9] low melting temperature
agar& 5 mL& 42C2 vlg & § 100 NIH uni/mL9
thrombin 10 4E 128 Yol & & thg o]ojA 0.7%(wv)¥]
fibrinogen&9) 5 mLS #7182 #HrbsiAebah E§ste] A28k
o}

Urokinase2} pro-urokinase2| &xlzt 3

g BAge 2457 Yoo EEWHEL phosphorylase
B(94 Kd), bovine serum albumin(M.W. 67 Kd), ovalbumin(M.W.
43 Kd), carbonic anhydrase(M.W. 30 Kd), trypsin inhibitor(M.W.
20.1 Kd), a-latalbuminM.W. 144 Kd) 52 EFES AHE319
ok gAE gelo] Uehd W) o|FARNE FAI RED
MA3 v wdto 24 A3 urokinase®}l pro-urokinase] FA}Z
Ne Ak ®=8 AAg A4S Sephadex G-100(14 mm
%90 cm) columne] gel filtration system(Pharmacia-LKB)S.2 gel
filtrationd] A] H2}ES =439 ch Void volume2 Blue Dextran
20008 o] &3la) AN FEEEE 6 mLh o2 A
G389t BEudAZE BSAG7 kd), ovalbumin (43 kd),
chymotrypsinogen AQ25 kd)5¢ A8l 8353 24su
o ABZRE] A4S partition coefficientd] Wl XFEIME 1

9 % o Izt AT ol BAEe AdSITE

ElsiE oM

PAS FAM@8)el wel ArlolFo] B F gl HASHA
glycosylation 25 3131} Slab gel& “g<2oll4 isopropanol :
acetic acid : water = 25 : 10 : 65(vv)&Hd) B7} AT B
Wx)sta] SDSS} HRAEAL AA & H, 02% periodic acido]
Qi 4CAA 1AZE WXEATE o] geld Schiff's AJfol] ZA]
W 4ol 1A BN o, 10% 24F SH07 gy
#A vehte g53E 08 #083ch

SHE =3

HAE guldel w5E 47 | mgmlyl HE% Centricon
(AmiconA}l, US.A)E o]€ 553 v}, o] 5 1 mLE Phast
Gel IEF media(pH 3.5-pH 9.0)0) loading3}e] Phast System© 2
analytical isoeletric focusing® F33At}. Focusing®] 4 F
20% TCAZ 2AAZ] %, Coomassie brilliant blue R-2500.8 &
ST B8, AZA O B4 ol5F A XE w9
o olE A% Wialel SA4E FAAA pl BE G0 A
Cytochrome ¢(9.6 Kd), lentil lectin(basic; 8.2 Kd, middle; 8.0
Kd, acidic 7.8 Kd), human haemoglobin ¢(7.5 Kd), human haemoglobin
a(7.1 Kd) Equine myoglobin(acidic)(7.0 Kd), human carbonic
anhydrase (6.5 Kd), bovine carbonic anhydrase(6.0 Kd), 0-
lactoglobulin B(5.1 Kd), Phycocyanin(high; 4.75 Kd, middle; 4.65
Kd, low; 445 Kd)59 ZHEE AHgste gad F ol5A
2 zyste gFEIMS UE g A urokinase} pro-
urokinase 2] FHHE AlLFegirh

f ot o

oo A =M I N-UH ofoj=M MY 24
A & 10 mgS 6 N HCIZ 110TAN 2477 7k



Lee, S.-J. Characteristics of Urokinase and Pro-urokinase

gste) A obmieAhS phenylisothiocyanate (PITC)E. coupling
& th2, HPLC system(Pharmacia-LKB)E ©]83}t] reverse-phase
ODS column chromatography® ®A59tH29). £33 N-2t of
o2 AEL automatic peptide sequencer(Applied Biosystem
Model 470A, U.S.A)9 PTH analyzer, on-line separation system
120A% H-As9

2 2alH(artificial circulating system)oflAje] SAEH
Tse ZH 1t fibrinogen H3}ZA}

73 Aoleg Ry dAg AT H, 110539 3.8%(wH)
sodium citrate&4S AH7PEld SAE AHF o, WAl 3
mmo] Zol7} 250 mme] polyvinyl chloride resin®.2 FAH
tubed] 0.8 mL9 437} A3} 0.1 mLe 3% CaCl, §4& £
afod Yan, 37°CAA 0R(AAL 607, FAEEIE & 1TUHA
22 tpm) FAAA EHE HESILE o]ojA 0.1 mL9 urokinase
(3%; 0, 20, 40, 80, 160 IUjtube)$} pro-urokinase(0-300 mg/mL)
S 93 N 9 igd F goldle XS 534 Bouin’s
Aeko g A o FAE 23354k oW controli 2R
plasmin(25-500 mg/mL)& g5t} X4 $9& wuHRL
o, 442 50% Sk Bh9 W Toghe AT =
8t urokinase®} pro-urokinase?] FA)-& FALSPHA, fibrinogens
& FAd AR

oWl e

A o o

Urokinase®} pro-urokinase2| Mxj

479 o2 wokimseS AT DA 2 mM ZnCh
AAAZ & AL ET 0.1 M EDTA/ 05 M glycine o & 3
Z3}1 CM-Toyopearl chromatography$} Benzamidine-Sepharose
chromatography 2 &4~ FA)8ldck A ©waE SDS-PAGE
BEAAm WY ZAME 54 kd9) BY Wi=E ROl
2-mercaptoethanol 3} 2jol) 2j§F FPz A= 33 kdo} 21 kde
2 Bage #Aag 4 Ut Pro-urokinase ] HAe <A A
ANEZRE  pro-urokinaseFHAE A ZYste], CHO(Chinese
Hamster Ovary)*| 2ol 34 AgAA 9HE MPUK HEFE of
2 wjokstel a5t} Fetal calf serumo] glE FHA iAol
A 718 vjFBE Zn-chelating agarose Z¥3 CM-Toyopearl 2
23 3¥ AAT H, vhAd dAeA Sephacryl $-200Z
olg Bag A7 i ] FAte HA| urokinaseE
Jo I, HEXHOZ Benzamidine-Sepharose chromatography &
£35e] FskA] = pro-urokinaseE =4 FASFGTE SDS-
PAGE A%} pro-urokinaser= 9 AM&Z Ho] gl7) wio 34
& AAE B Aol A &S ¢ 7 AU

Q i ot
lo o nle

Urokinase®} pro-urokinase?| &= 3 Exj2

AA D urokinase$} pro-urokinaseE Centricon(AmiconA} A|F
MW, cut off : 10,000)2.8 2% 5 8-25% separating gel#} 4%
stacking gel2 7% disc slab gel?l phast gel Gradientg AR&
3t LammLiPH o2 A7|953 A3, 3hvie) g9d o2 o
390 g9wde) ¥R ZAsKY EAGE BAHA
S o 54 Kdoz ZAHEJeh 1 tFOeE Sephadex G-100
(glass, 14 mmx 0.9 m)& o]} gel filtration chromatography™}
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Hoz Qe BExES =439tk Void volume Blue
Dextran 20002 0|83ty &£A35lYn &% £T+ 6 ml/hourZ
dAsA  AANRG. EZFERA & FIE 3AY
semi-log 1E 479 XZd& log MW, YZo& Ve/Voo
A 4¥8 gh(partition coefficient)ol] whe} EEH4& whe ol A
A urokinase?) RAFE FQIG Az} 54 KdoE HIFHAT
EF PAS Ao o3 Ade AT HICEA pro-
urokinase$} urokinaser W A Ag & & ok Zeln 4
A% pro-urokinase’} AAT AL 7HAT YEA Hs] 9
&, SDS-PAGE gel& fibrin plaeed] 2&E1 WSAIH-S
lysis zoneo] FAHE =%k

Urokinase2} pro-urokinase2| SHH

Utokinase 2} pro-urokinase®] ¥l F%E 1 mgmlo] HE
£ Centricon(AmiconA}, USA)E o] &3} F&3 &, o] F 1
(W E phast gel IEP media(pH 4.45-9.6)9) loading3}c] analytical
isoelectric focusing& F#atglch pl EEHA o)l SHHL
urokinase 9} pro-urokinase®] 739, E5 pl 8608 74 o
wglol Fels|riFigure 1).

L E— —
UK. pro-UK  pl 6.6

7
T

8-

o pl standards
5
1 .
P . : : —
30 Q2 04 0.6 08 1.0
Relative mobility
Constituent Proteins of IEF Standards®

Protein pI
Phycocyanin(3 bands) 4.45, 4.65, 4.75
B -Lactoglobulin B 5.10
Bovine carbonic anhydrase 6.00
Human carbonic anhydrase 6.50
Equine myoglobin(2 bands) 7.00
Human hemoglobin A 7.10
Human hemoglobin C 7.50
Lentil lectin(3 bands) 78, 80, 82

Cytochrome ¢ 9.6

Figure 1. pl determination of the purified pro-urokinase and urokinase by
analytical isoelectric focusing on phast Gel IEF 4-9. lame 1, IEF
standards ; lane 2, urokinase ; lane 3, pro-urokinase

ojojic it =M 9 N-UCH ofo{eM MY
A8 urokinase$} pro-urokinaseE 2}z 6N gato g ki
88 5 o}v]AlS phenylisothiocyanate(PITC)E coupling$F &,
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Table 1. Amino acid composition of urokinase and propurokinase.
Purified urokinase and pro-urokinase(10 pg) was hydrolyzed in 6N HCI at
110 for 24 hr in a scaled evacuated glass tube. After drying the
samples in vacuum centrifuge for 1 hr, it was dissolved in 20 gg FITC
coupling solution(70% ethanol, 10% triethanolanine, and 1% FITC) and
incubated at room temperature for 20 min. The FITC-amino acid were
applied onto reverse-phase ODS column(4 X250 mm) and eluted by a
linear gradient(buffer A, 12.5 mm phosphate, pH 6.4: buffer B, 70%
acetonitrile). The Eluted amino acids were determined using a HPLC
system(pharmacia-LKB) with detector.

No. of Amino acid residues
Amino acids Deduced fi
educed from Pro-Urokinase Urokinase
cDNA
Asx 37 38 39
Thr 26 24 24
Ser 30 31 31
Glx 40 44 44
Pro 23 27 27
Gly 35 37 38
Ala 16 19 19
1/2 Cry 24 22 9
Val 19 2 22
Met 7 8 8
e 19 17 17
Leu 31 30 30
Tyr 18 17 17
Phe 12 9 9
His 17 19 19
Lys 27 29 29
Arg 2 20 25
Trp 8 N.D. N.D.
Total 411 (414) (408)

N.D.: Not determined

Table 2. N-terminal amino acid sequence of purified pro-urokinase and
urokinase.

1 2 3 4 5 6 7 8 9 10

Deduced form
<DNA 1 5 10
sequence Ser Asn Glu Leu His GIn Val Pro Ser Asn-
. i 5 10
Pro-Urokinase | g Asn Glu Leu His Gln Val Pro Ser Asn-
1 5 10
Uroki Ser Asn Glu leu His Gln Val Pro Ser Asn-
fokinase | 159 163 168

fle Tle Gly Gly Glu Phe Thr Thr Ile Glu-

HPLC system(Pharmacia-LBK)-S ©]£3}4] revers-phase ODS
column chromatography 2 #4138t 3, Table 144 AAR
¢DNASL A9] FUIA ol T3t S-S s
o o} ZA}e isoelectric focusing® 2 A& urokinase$} pro-
wokinase®] FHHI ofZ wlms] £ of Ao|d AR olsH
Tl 2 olfE olnikate] zA] platdt HAPEEE KAz
Jdout, olg ofplmatEel uwidel Wl WA 33 737}
ol9A FAH YT 5 4 Qi HE 4 o}
Heqto] o] gloj= o]Fo] Wiie] EAAL, HujHor
& A9l 974 ofuliate] | =EEo] 9l7] wjEoE A
ZHE}, E8 N-Ud ojneAl A¥-S automatic peptide sequencer
(Applied Biosystem Model 470, USA)9} PTH analyzer, on-line

Korean J. Biotechnol. Bioeng., Vol. 14, No. 6

separation system 120 AZ ¥A3 23} Ser-Asn-Glu-Leu-His-
Gln-Val-Pro-Ser-Asn 0.2 AAE Qo oju] Ry N-O¢ o
A Mg dlws) Bk o) o 52 MG fFAMd(sequence
homology)S 2zt ¢)-&-o| ura % cHTable 2). 2221} urokinaseol
He ohedt NE 158(Lys)H 159(Mle)Ate] 7k A=} Q1o
N-terminal ojv|i=ito] FA# EAshe AL ¢ + glod, 2

MEL 5T A TITE FUAsA.

& ZH)jollA] urokinase®} pro-urokinase2| Ea|&HA

AAE wrokinase®} pro-urokinase’} plasmatolA]e] L&) &4,
WS ZAE) Y&t fibrin agar plated]] plasminogen-rich
o} plasminogen-free 3 Aejol A SEAE AT A PLG(H)
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Figure 2. Lysis pattern of human blood colts by pro-urokinase and
urokinase. @, Pro-urokinase (3 pg/mL): A, Pro-urokinase (1 gg/mL): O,
Urokinase (3 pg/mL): A, Urokinase (1 pg/ml)
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Figure 3. Change of plasma fibrinogen level at varing incubation time by
pro-urokinase and urokinase. @, Pro-urokinase (3 pg/mL): (), Urokinase
(3 pgfml)
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Ao fdre Y 549 Txd EFE HAdAT.
3 FuEE He gdgs| sHol &7|9E  urokinaser}
pro-urokinase BT} ¢9jo] gl9lo), Alzto] Anslar E@A
T A gede] ANYeE LYW pro-urokinase FH-E-3)
gol & AME ¥ 4 UATh EF fibrinogeno] et &3
A& ZAIEE A, urokinaset ¥4 fibrinogen-g AHE3)
AI71Ag, pro-urokinase= A9 FEE FA ol FHMY
W 23S U 5 UAUHFigure 3).
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a7 gelrk Aok 4 Aok

KX
=
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£ drdNe oA Bl A urokinases} 84} A=
3} CHO(Chinese Hamster Ovary) A|E wjlio 25 E Ha 3
A pro-urokinase®] E2)88F EAH A ore ALY
XS nlw EA489ck Two chain formQ) urokinase®} single
chain form¢] pro-urckinaseE z}z} ¢4 E2]3F &, electrophoresis 3}
A 1% 54 kd9] dei=E Jebdth 23y urokinase® 3
HAHE W 33 kd# 21 kd22 ProjRE IS o gel
filtrationZ %} EAgo] 54 kd A=Y Aol &9 oA
dd8gg 23S & & Ut} Urokinase$}t pro-urokinase7}
gt og A9 FEF T2Z YR AR isoelectro
focusingol] 913 pl o] 5 86208 FUdcle i, ofvx
A 24E BMY 49 Fdadite AMER € 5 Addh
N-terminal opurit MEE EM% 47, urokinases ©|FAKE
FZo]2E N-erminalo] F7§ £8l4] pro-urokinase®] A4
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S 913l 9tk. G484 FAME} pro-urokinase 9} urokinase
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2 HR A 7FEQH & urokinase7} Y ¥ % 3o A 73 A
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ZAFSE A3, urokinase= ¥ U] fibrinogens A3 £A4AF)
ATk, pro-urokinasew A9 FEFE FA| ol AN o] nf ¢
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