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ARBERIF cDNA FRFlfk T HE IR RFRE
BEX ABE REE WER

(FREFERFRESIEWRF Lx 100071)

M ¥ RAPCRESEMENEHBEASZARMET ARBBER DNA FFI itk 150~
156 M EMMRESE, UCOSTHARPEAEMNRAURECHOARTBER AR
ik, HFRAKFEH 450 —5001U/10%cell/24h, FiEF=#HS SDS PAGE HEH LR M Western
biot 4 HTIERA, HAMES HEY Pro-UK 8 45{6 5 X R Pro- UK LA B 5T ¥ £ DNA FHIFRE Pro-
UK 94 FRHRE, X% 54kDa, X EH HAE, 7% DNA FRIRAFYHRELHSE
BHR, SHEBEAMEMRERER.

XA ARMBER, BTk, WE, =R

RMEEIR (Pro-UK) FIRMEBERITE, THRAKKERN, TR IEERRE
HARMBER, T8 K 54kDa. EESREE AR, MR AFHFRNBERER, AR
fEH/AD, BE_RFNEEHN. HAT, ProUK IfFARLSENE. GHEHEAEE,
WITHRASHRE. W THER ProUK WEFHMEESAEEAMEMME, RIERT
NR¥EE cDNA FFI3F7E CHO # M B @ RE" 3, H T E#K Pro-UK 2 F IR
REMAEEANFENEE, XA Pro-UK cDNA R MR, &A32%H PCRE
BEMEMEFNEAT R, WET ProUK cDNA it 4k 150~ 156 i &M & Ak,
37 COS-7 #1 CHO I i#4T T RIEMH R,

1 MH5F&k

1.1 ¥

1.1.1 AR¥EEFE2K c-DNA (M13-Pro-UK): H&iEmHE R,

1.1.2 EMMEN: RRI ZEE: £FHRHE, pSV,-ProUK HAE ER M g0,
pSV,-dhfr MR B FE B R 22BN E TR AR, PSS IRZRT.
1.1.3 HBFEFE. COS7 MRMBAZBHRE; WHRENEH 10% /M ILHELH DMEM
BERE, TEHCRMEMR M MTFEMBREE (CHO-dnr ) MHHFEBIFEY
MERMEMIRAHBEY: EHREIRT 10%/MFIF. “ZH/" (1000/ml FE
F, 100pg/mlEEE, S50/ml FHRBE). 0. 1lmmol/L HEBH L-FHEE. 0.3mmol/L
WOE R RSEN 06 AR M OE () DMEM 353t (pH7.4), #BEIEHE N EAEREFLBRE
NS F R AR EERE s DI SEEATAR R,

TR ‘A LR BRADEARESE SRS,
E¥F 199644 H 18 BWH,

© hEMERFBEDHARAATIHSHEER htto://journals. im

ac.cn



128 £ % T B % #® 13 %

1.1.4 LHEREEARXN. S TEE2 5 E Boihring Mannheim 2 8. £XREY)
T2 F], Biolabs 2 8l & Promega A 7; [o-**P] JATP WEEH A E; & FH g &
(MTX) M3H Sigma 2AF]; DMEM #3830 GIBCO A8 5§, HA#EDMEFRAMNS
Kok, :

1.1.5 HERHM,: fFEREE. BOEATEFORENE PATADH S ENR; 971
UK ML 1gG HEEFFLHIBHE; HRP-SPA ¥ TETEMEYH BRHRF=R.
1.2 H&E

1.2.1 Pro-UK ¢DNA FFsik kR RMME. ZHOGK (4] 9T DNA skEREE
BIFIER; 5 P57 B A AR B A B HEAT o

1.2.2 DNA ¥HiR4E. BB DNA B8R, B, R BREW. S8R0 R EERAR
REHFAHSRIR [5] #1T,

1.2.3 EXAREEZERPAFEL. SRBHREFETHEERGEHTNE COS-7 MK
B AT R AR T L AL R0 AR kA CHO-dhfr™ 4 M 59 3% 35 R FE AR 4T
Fi R B RERE LR CHO-dh: " MR, A ZES I MTX
WY ¥ Pro-UK AR N MAHEEERREKT.

1.2.4 ProUK BREFhRFE=PHNE. ARESASHEEORRBES,; HEH
KW EH ELISA HEm e,

1.2.5 Western Blot 4M#7: Pro UK 2B ERIA 4% SDS-PAGE 778 ; 2k THEWH
EORER SRS ERLD, KEES 3%BSAMN Trs-HCl (pH7.4) BHEPEERR
¥E 30min, UEMAEREALSMALL; RESE5H UK OFEF (1:100) HERKRZ IR
(Z#E); 0.0lmol/L PBS-Tween 20 W #¥: S HRP-SPA BB K ¥ 30min; 3-3 _F
EBHR (DAB) Bfa, 2% HEBREIERE,

1.2.6 SDS-PAGE FH#FE QA 4HT: Pro-UK RAKHS Sul MM EHERMASER
W TASIE B LB R (4% SDS, 20% Hil, 0.2%RBK) B, 30CHRE2hE
#47 SDS-PAGE #.ik; BX/E, BE 2.5% Triton X-100 PHEE 1h, LIERZ: SDS; 1E
BRER L —EAAEARSERER (FHFEEAR), 8K (37C) A®K; WH
B EERWNNE; BEREHE S UK IEY Pro-UK LB REBELS TR/ I,
1.2.7 Pro-UK #EXEESGRFANEAENE.: BERNWHE (50mmol/L Trs-HCI
pH7.4, 38mmol/L NaCl, 0. 014% Tween 80) 250ul, A& —EBNAFEEAR
(0.025. 0.25. 0.5mg), 4BEM8E lu, FHER (REEMEA Pro UK RE=PL
BRSPS LE) 101U, B5E37CHEF 1h, FEATESR, HORELE, &
He B PBS BM MR 3 S, BT 17mmol/L BEERE®R P, Mz LEMERF UKHS
B REE,

2 # K

2.1 R Pro-UK S i B A EH Fik Hf R
B PCR MEREHAFENRET ProUK $4 150~ 156 i HMHELHERNES
EE, HEREL, B2, BMATISHNEBETFESIYWA. B, C. D; A, DEI¥5S Pro-
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2 BEXS. AR¥BFE DNAFHRERTANGRERE 129

UK 8&FENFFIE4; B. CIEEER; EFFIHHHN.

147 148 149 157 158 159 160 161
B'. S-CAG TGT GGC ITT AAG ATT ATT GGG-3
159 158 157 149 148 147 146 145

C': 5 —AAT CTT AAA GCC ACA CT1G AAA TTT-3
PCR R L& FH 56 %

ProUK cDNA FEFIfg M13- U1 .. Bem
ProUK A ¥, £ A. B mRD Q, B
MC. D3 H#ET PCR s =
Fr, =853k AB R, J, CD $50bp
(~1100bp) MCD KB (~ —/—=———
550 bp}; BLEAABFICD R a) l’
BRYHE®KR, B A D34 s Bel T

PCR, 3k#B#EE 150 ~156 {7

HEMA DNA B AD H B ls'"*“““

AD HExDl Bgl I # Sall g oL ¥ el Bgl WSma
i, Eix AD F B9 Bl Il - 5"‘;’." m’xnﬂ“
Sall i B34 A E pSV,-UK o

Fikdy Sall 71 Bel I G2 4 I, Cigeon

WEREH Pro-UK H% 150

~156 L EEMH DNA H

R F A pMMO0S ¥4k RRI 2 Bl WSma

Wi, ZREHESEY. & svio N
ZRBEFEBEFNGFITEE Sl Uk

EE £RELEBEI - A

ATREEAERTHHEE B 1 Pro UK %5070 th B 4 F0 8 PMMO0S BB
?J(:‘F-, Eﬁ}ﬁéﬂ)ﬁﬁ E{J ﬁﬁ Fig. 1 Construction of the recombinant plasmid PMMO08
BElF SV40 (SHEBT) B encoding pro-UK deleted mutant

Tl A— 1 hMTIIA B EEF, WEKH SV40 BB T/ hMTIIA IS FEREEH
£k Pro UK SRR ERMEMAF pMMO24, ¥RE 2.
2.2 Pro-UK fR&EZEFFHEIE COS-7 HRPHIRIE

FA B ZFEFLIER & Pro UK #L5 JEAFKR pMM 024 H 4 Fk DNA B3 COS-7 41/,
S 24h, 48h. 72h. 96h BXAUME L 1T ELISA 8, S5RHGHERRN; REEK
AR E COS-7 AP EREFRE (EBE),
2.3 Pro-UK RZTF% CHO MEE P S«

¥ pMMgz B DNA R PSV,.dhfrDNA FIBER S UTIE 3 CHO-dhir ™ H I, £3%
BREFERE, B IBRIETYTASE P UK IBEFEMAEEHNERE, £
MTX I ERTEE LY M, ERAKTHEEES, HP 1 HRAR H3 BAKFES,
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130 £ 09 L B % 3%

HEHEYER 450 ~ 5001U/105cell/

ApT /pﬂioos P::r:n Apt /plis-l 24h, ¥Rt H ~ 30pe/10%ll/
nri\\_/ Dri\\ . 24h, ﬁﬁfmﬂﬁf?ﬁﬁﬁ&%#

— [

V40 rs“ pre-UE cDNA h e orvomorey | 13 R HMAEESE, HEEK
‘ T FE 4001U/10%ell/ 240 A,
v AEB MIX (RS, 81
— RILFMM 2 AU E, #MEX
H-E hMTII-A Promoter

KFRIFEHE, ARKESHER
HHEE, —FR~FLUE, #
g 32 3k K 3 % 50010/ 105cell/

Ligation 4hEH ., IR LEDTKREE
£ CHO #RMi R Rk .
2.4 Ik HY3 EIEHRES
Aot N WL R
s 2R (MR I 2 SDS-

PAGE # W AEMERER, R
FH— 54kDa B KW, WHAE
UK # 52 ¥ ProUK cDNA

5v40 PH pro—UK  cDNi
IMTII{-A Promoter

M2 WARR PMMO24 R CHO MR A =M% 54KDa A1
Fig.2 Construction of the recombinant plasmid PMM024 32kDa (REERE™ L] &
H.Hindll, E.EccRl, S.Smal, PE.Early promoter fﬂg % ( E B I — B)o Western

blot 276 B E M, H43 MRFE YRR T FA& I T 8 — 54kDa &7 ; T
F R UK E4ER R &R % 54kDa, #E3F B4 AFBT K 32kDa #1 20kDa PI&H (BRI -
C)e WHETEFEEHHSTESER UK A FEHAR, HUREEREE, HAH
EMEN BRI RRETERMEL Pro UK, SDSPAGE IKERBR, BHRE
(K354 W 522 Pro-UK cDNA B EA T (Pro-UK) MIEFLMARHER, LR
L (54kDa ) 2495 REH 69.24%, T ProUK HE 17% &% (B I - D),
XTTHE R TR AR 158~ 159 BB HEAMH LR THEREENE,
SEETABHALEER, ETEEEACDSSHEOFAENTRERIARI -
E, HKTR, ZTEESHETAMERFHILER, T ProUK S EHRHESR
JLE T E B, A ELISA S0 @ R RERHHFEMN P/NER 3.5 (RE), Pro
UK B P/NER 1.5 (), EREN, REARRAFYSEH Pro-UK #ith, X
HEEAFENEEFEE.

3 i #®
ProUK S EHERENEERER, EMFREANENARK. REERR

£33 Pro-UK BT H S8R, AN Pro-UK cDNA FH itk 150~ 156 (B HER
H RSN ARFEIMNEMANY, RNMHLERIEM T Pro-UK DNA FFIFHt%E 150
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-t BETS. ARMEFE DNAFV i mrkmaRiEl 131

~156 U HEMH BB EAE CHO R P FEBREFTRFRE, H£IXKFH 450~ 50010/
10%cell/24 h, S5MMETH Pro-UK cDNA £+ %7 CHO P = ERE—B (400~
S00IU/10%ell/24h) ), R EREEAT Y, RBLUFEELNHENDEHRER,
THEMREER, Pt FFTES, S5HEA Pro UK i, REERGHEDE
FrEmm ST ERE. AR TERRAREFEABR RE REHRHE,

HELMERAIE, FEUETHERLAREES, RHREESEE Pro UK AR
MEFEHEABERHARHTE, BWMEE#HTZF.
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The Construction and Expression of Human Pro-urokinase
¢DNA Coding Deleted Mutant at 150~ 156 Amine Acids

Han Suwen Yu Weiyuan Cheng Dusheng Hu Baocheng
( Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071}

Abstract A recombinant eDNA encoding human pro-urokinase (Pro-UK) mutant deleted at 150~
156 amino agids was constructed by PCR and DNA recombinant methods. The mutant gene was ex-
pressed transiently in COS-7 cells and constitutively in CHO cells. The expressing level in CHO cells
reaches 450~ 500 IU/10° cells/24 h, SDS-PAGE and Western blot analysis showed that the molec-
ular weight of the recombinant mutant is about 54 kDa. Before and after purification, the recombi-
nant mutant exists mostly in single chain form. The ratio of single chain to two chain UK is much
higher in recombinant mutant than recombinant Pro-UK. The results indicates that the mutant

product seems to have some resistant to proteinases and its affinity to fibrin is also a little improved.

Key words Pro-urokinase, mutant, construction, expression
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Han Suwen et al: The construction and expression of human pro-uropkinase

¢DNA coding deleted mudtant at 150~ 156 amino acids

12 3 5

A. Sequence analysis of Pro-UK deletion region

B.

Molecular weight measurement of the Pro-UK mutant
by SDS-PAGE transfer-dissolution test

1. Recombinant Pro-UK, 2.Standard UK, 3. Mutant
expressed by CHO cells

Western Blot analysis of the expression products of
delered Pro-UK mutan:

1.Standard UK, 2. Deleted Pro-UK mutant, 3. Deleted
Pro-UK Mutant, 4. Standard UK, 5. Deleted Pro-UK
mutant{ | ~ 3. FElectrophoresis under reducing condi-
tion, 4, 5. under non-reducing condition)}

. Analysis of the purified mutant prod ucts in Hys cell by

SDS- PAGE
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Plate [

3 2 1

deletian
157aa TTT
.

149aa GGC

E

1.Standard UK, 2. Expression products by Hy; cells,
3. Recombinant Pro-UK, 4.None, 5. Standard UK, 6.
Protein molecular weight marker, 7. Expression prod-
ucts of Hyy cells, 8. Recombinant Pro-UK. (1 — 3.
Electrophoresis under non-reducing condition, 5, 7, 8.
under reducing condition)

. Affinity analysis of the Pro-UK mutant to {ibrin

a. Supernatant; 1. Standard UK, 2. Standard t-PA,
3. Muant, 4. Recombinant Pro-UX expressed by CHO
cells, 5. Recombinant Pro-UK expressed by E. coli. ;
b.Coaguium: 1. Standard UK, 2. Standard t-PA, 3.
Butant, 4. Recombinant Pro-UK expressed by CHO
cells, 5. Recombinant Pro-UK expressed by E. coli.



