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Abstract It is very easy for the pro-UK to lose it’s biological activity because of the digestion of pro-UK by the thrombin or the
inhibition of pro-UK by the PAI-I. So three pro-UK mutant pro-UK genes were constructed in this experiment with the PCR
1% and named as pro-UKM1 PAI
Lys'™ His"™ named as pro-UKM2 The mutant containing

point-mutant method. The thrombin cleavage site Arg'® in pro-UK was mutated into His
binding sites Arg'™  Arg'™ Arg® were mutated into Lys'™
His'™®  Lys'® Lys'" His'™ as pro-UKM3. Three mutants were expressed in CHO cells respectively and analyzed with SDS-
PAGE fibrin plate assay and western blot. The results showed that the three mutants and the native pro-UK have the same single
electrophoresis band indicating most of the pro-UK was single chain. In vitro plasma clot lysis assays indicated that the pro-
UKM1 have the ability to resistant against thrombin digestion pro-UK2 could resist against PAI inhibition while pro-UK3
improved resistances against both thrombin and PAI. It looks very promising that the pro-UK3 can be a new medicine of

dissolving thrombus.

Key words PCR point-mutant human pro-urokinase mutant thrombin plaminogen activator inhibitor
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pro-UK ¢
411 54kD pro-UK
pro-UK pro-
UK pro-UK 156
10000 Arg™ His
Plasminogen 1 pro-UKM1 178 179 181
pro-UK Arg™ Arg™ Arg® Lys'™
Lys” His"™ 2 pro-UKM2
156 178 179 181 Arg™
Arg™ Arg™®  Arg® Lys'™  Lys'™
1 Lys™ His™ 3
pro-UK kallikrein pro-UKM3 CHO
Lys"®-1le™ urokinase
UK  pro-UK UK PAI-1 pro-
plasminogen UK pro-UK
plasmin
pro-UK 1
1.1
pro-UK c¢DNA pro-UK
UK pro-UK pro-UK
CHO
Invitrogen
DHS5a DMEM
pro-UK
Thrombin pro-UK  Arg™-Phe"’ Gibco
UK 1.2 proUK c¢DNA
PCR
5
Arg/Lys-Xaa ? 1.3
Lipofectamine" 2000
pro-UK CHO 60% ~ 80%
R178RHRGGS184 DNA 15min
PAI-1 “ " 4~6h 10% 24h
pro-UK  PAI-1
Arg 1.4
4  Arg - 6
4  Arg 3 10 mL 1% PBS 40°C PBS
R™RHRGGS™ Arg 10mg/mlL 1.68BPU/
Arg™’  David pro-UK Arg™-Ser'™ mlL. 1 mL —
PAI-1 90% © hERFE B O A AT s a4 2D
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8L 37C 100pL
10h - 37C 30min
100pL. TNTC 37C 12 h
37°C 30min -
1.5 SDS-PAGE 1.8 PAI-1
7
3 000 r/min 15min 1:10
37°C 1h SDS-PAGE M3 M
2.5% Triton-100 1h 300 700pL. TNTC
37C 100pL 37 C 30 min
1.6 Western blot M
M
SDS-PAGE 10% 37 C 12 h
TBST 50 mmol/L. Tris-HCl 0.15 mol/L
NaCl pH7.5 1h proUK 1:
500 1h TBST
1 2000 1h 2
X 2.1 pro-UK
1.7
$ PCR pro-UK
400p.L 500pL 1.0bp B C Arg"
TNTC 20 mmol/L Tris-HCl 0.16 mol/L.  His"® E F pro-UK
NaCl 0.01% Tween-80 30 mmol/L CaCl, pH7.4 178 179 181 Arg™ Arg” Arg™
100p.L Lys” Lys” His™ 1 2
1 PCR
Table 1 Primer sequences used for PCR amplification
Primer Primer sequence
A5’ -CTC GGT ACC ATG AGA GCC CTG CTG GCG CGC -3’
BS’ -CCC AAT AAT CIT AAA GTG GGG CCT CAG AGT CT- 3’
cs’' -AG ACT CTG AGG CCC CAC TTIT AAG ATT ATT GGG-3'
D5’ -TCT GAT ATC AGA GGG CCA GGC CAT TCT CTT CC- 3’
ES’ -GT GAC AGA GCC CCC ATG GTG CTT CTIT GTA GAT- 3’
Fs’ -ATC TAC AAG AAG CAC CAT GGG GGC TCT GTC AC- 3’
2 PCR

Table 2 Templets and primers of PCR-mediated mutant

Mutant mane

PCR Reaction

1

Il

pro-UKM1

pro-UKM2

pro-UKM3

Templet pro-UK ¢cDNA Primer A B
Templet pro-UK ¢cDNA Primer C D
Templet pro-UK ¢cDNA Primer A E
Templet pro-UK ¢cDNA Primer F D
Templet pro-UKMI1 ¢DNA Primer A E
Templet pro-UKM1 ¢DNA Primer F D

Templet A/B C/D Primer A D

Templet A/E F/D Primer A D

Templet A1/E1  F1/D1 Primer A D
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= — pro-UK cDNA His™ C B
= < pro-UK cDNA A D pro-
PCRI UK ¢DNA A BC D
PCR PCR A D
CAC CAC
Products A/B Products C/D PCR p ro-UKMI 1
1 pro-UKM2
PCRII
Primer A,D pro-UKM2 1 1
pro-UK M3 Kpn 1 +
EcoRV pcDNA3 .1
CAC Pro-UKMI
1 Pro-UKM1 ¢DNA DH5a
Fig.1 The strategy of construction of Pro-UKM1 ¢DNA DNA
pro-UK M1 ¢DNA pro-UK ¢DNA M3
cDNA CAC 2 744-746 810-821
File:YUYS_G~1.AB1Sequence Name: YuYs Run ended:May 28,2004
E 790 800 800 810820 820
SCCACTTTAAGATTATTGGGGGAGAATT CACCACCAT CGAGAACCAGCCCTGGTTT GCGGCCAT CTA CAAGAAGCA CCAT ¢
il m MM N l i “ ‘l
VA AT A RIDN F1V ) A. o ‘ A A AR A PR R “A‘AA..L-ALA-J.AA A
2 Pro-UKM13
Fig.2 The mutation region of Pro-UKM3
2.2 pro-UK CHO 1 2 3 4
pro-UK CHO
800pg/mL  GAI8 N
0.25% 24 Fig.3  Fibrin plate assay of pro-UK and its mutants
- 1 control pro-UK 2 M1 3 M2 4 M3.
6 1 2 ~ 3 . 4
pro-UK p—
3
8 ;/.L pI‘O-UK 37 OC 4 pro- UK
30min 10pL Fig.4  Assay of pro-UK and its mutant antigenic specificity
37°C 10h 4 1 control pro-UK 2 M1 3 M2 4 M3.
4 pro-UK
pro-UK M1 M2
M3 100u/mL 50u/mL 70u/mL
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Fig.8 Lysis in vitro of human blood clots after
inhibition with thrombin and PAI

pro-UK
A B
5 SDS-PAGE Western blot
Fig.5 Fibrin plate assay after SDS—PAGE A and Western 9
blot of purified pro-UK mutants B
1 pro-UK 2 MI 3 M2 4 M3.
PAI pro-UK

alr

wl — pro-UK
Rt
& B0 LK
Z oot ; KE He Arg/Lys-Xaa
20T igm pro-UK
“oan kb

a0t pro-UK 0
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Fig.6  Lysis in vitro of human blood clots after M1
inhibition with thrombin
pro-UK 4
3
plaminogen activator inhibitor PAT 1 2 3
pro-UK .
UK -1 nexin 1 PAI-1
ro- r0-
UK P P PAI-1 Arg™  Arg”  Arg"™ Pro-
UKM2 pro-UK

pro-UK «
© PEREEMEYTRATIRS%ES  heto:/PAIrlals. im ac.cn



578 Chinese Journal of Biotechnology 2005 Vol.21 No.4

” PAI-1 Pro-UKM?2 encoding a modified human urokinase resistant to inhibition by serum
Pro-UKM2 plasminogen activator inhibitor. J Biol Chem 1991 266 13
8476 - 8482
5 Wu NH . The theory of gene engineer
/ PAI-1 Beijing The science press 2002
pro-UK 6  Han SW Yu WY Li XZ et al.
pI‘O-UK Study on plasminogen activators secreted by various cultured cell.
Pro-UKM3 PAI-1 Bull Acad Mil Med Sci 1987 12 2
101 - 108
7 Liu SH . Studies on tissue-type plasminogen activator

mutants  their construction expression and biological properties.

Beijing Academy of Military Medical Sciences 1993
8 Zhang YB Xu CF . Construction  expression
REFERENCES purification and characterization of a thrombin-activated single-chain
1 Petersen LC Lund LR Nielsen LS et al . One-chain urokinase type urokinase-type  plasminogen  activator.  Chinese  Journal  of

Biochemistry and Molecular Biology
1999 15 3 403 - 408
9 Gao LH Hu XW Xu ZP et al.
Stablity of u-PA in cell culture supertanent. Bull Acad Mil Med Sci
2003 27 5 395-397

10 Han B Li HY Zhang SH . Change of

plasminogen activator from human sarcoma cells is a proenzyme with
little intrinsic activity. J Biol Chem 1988 263 11189 — 11195
2 Chang JY. Thrombin specificity requirement for apolar amino acids
adjacent to the thrombin cleavage site of polypeptide substrate. Eur
J Biochem 1985 151 217 - 224
3 Moukhametova LI Aisina RB Yu LG et al. Properties of the
urokinase-type plasminogen activator modified with phenylglyoxal. PAI-1 level in patients with coronary heart disease. Acta Academiae
Russian Journal of Bioorganic Chemistry 2002 28 4 278 - 283 Medicinae Qing Dao Universitatis 2000

. . . 362 93-94
4 Adams DS = Griffin LA Nachajko WR et al. A synthetic DNA © HERFEYE M RTATIRESHIEEE http://journals. im. ac. cn



