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T 2ESRFEYI AR HESE 2 1<cDNA
MR EREXBHFE PR RE

HER £ £ aRFE Z49

(EREFRPRAMTREFEN, J6XH 100850)

- Mpro-UK- & HeeDNAR I T BFESKREFIGINIETIbp Ll 2800 HURSE 2 f
EERFETIER, Hs04bpFE, ZRBES ATARYEHInAT . EcoRV N IS & 70
RIEFWATGH B H BT ERERE, B —TARE, 2SR SmaRFs 4 &7 i
REFEIE#R /B Soro-UK cDNAE £ H BHEE, BE &Eore-UK cDNA, 141% FF &
TEESIRFF Mpro-UK cDNABM B APaPLE ) T8 E M Rk BifpRvezo i, 561z
KB EIMI01, 42CHES6h, FIEEEUESE TR ARG T R RS,
RELISA & Ml R Bei- AR B, FHEFIRBETEI(FAPAI & IF & ¥ &
500—10001U/L, ZEHIEMTA600001U/L, BRAF HTTE LR RFIMGTSE din, £
FAZ BRI LR R AR AR S LIS 1 L. Western blot&4f il i8
FEFTE A Epro-UK, SFBHNITkD:, SEACERIES—H,

xiE MNREBECDNA; KBEHE #k EiE

VLA AR B A i B A SR R B
B [5 (prourokinase) R TEE & 4 5 1
wmliE R, XRPSEEEFELEEN
HiH WL B AN L E. BRERBEBELT
AV PAERMBE BT AEHE. H
i 2L B T A2 BLER G K B AR R L6
BR-#AFEHEE Y, AXEECD
T1988ETE N FTAFKTF T pro-UK s {&
cDNA ', iy b & BLOW Sl (CHO)
gk T AT TR R Bl YT, U
AR tkaE T pro-UK F & A
B LEHEMM RS RE, MERTEAE
FE A sk O £ YE P pro~-UK, Bl
AR PE R, R 7 0 A, ¥
A BRI A 2R AR FIETT AR . 198547 1)
3k, BEfHAERHT pro-UKHE A T
B ek LBl pRMEREEREG (s 1988
£ H A M Hibino, Y,HA#GEE K B T
bk T M Ser FERA 1Y 1§, # pro-UK,
B kR R i ey 2, A
AT i 4ok pro~ UKW N sl . 3kl #
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ETAREE TR 2000 R 8B B A 4t
¢DNA, Jife KB B8 T &k,

#OR A

(—) %

1, ATREY LA {[CeDNA.: ([ AU 2
MR,

2. WFhEIEE RRILIMI01, JM103
KIS b C2 AR i 22 1 5 pBV220
ERIFNDHS e (22 ph ) 32y 1 5 T2 LR &
FHEEBe s & DI AT B AL P R [ %0k
LGB iR pUCI 8I 1 BE 20 Bl e 3t
i B«

G B O 416 NP R L P = L D Y
711 || New Englend Biolabs 4% i,
Boehringer Mannbhrim/A @], B%¥ &l &
Bedl Bl fr, ROz A f TR AR TT
Sequence Kit 4] Pharmacia 4% &];
(a-22P-dATP. ({Li53000C/mmol) #

A= F1e92d 2 Hzo [ RcE,
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B AT . ERFERELEN S
mﬁo

4, FERBE, WILEM 4 £HY

I, REPR RSN g DA P A E
FifnH #& (Green Cross, Osaka); i
B g REEAB Ry FEEEENA
Hh 24 AR Y R R B

5., MM, IgG FIMS#R SPA; % i
ARGEEMEMIgGH Sk, BIR B
FRICISPAR [ T0 A 3R fN 2k ) 5L B 5T
fis RIAL-PARIEH EBEETE # X
FECERSEE,

(=) Ak

1. BRDNAMIR . % B H b
BiE (CRER MBMBEE CRER
m) [951D, o

2, ERDNARERE. K BE K, &
B, miemaimaREnEe. 28
R (9—110H I 05 i3 3 AT R4 R

3. DNAK 4t 9 # %, ¥: Random
primer* 2! {5 ik #47 .

4, DNAFFF4rir: #T7 Sequenci-
ng Kit# B F#T.

5, u-PAGRPEEEIN, &&oomk (130 M

ELISA Effl; SEE D BB TR E

(FAPA) #3CBR (14089 B B 647 .

6, Western blot . &5k £ £12%
#SDS-PAGEHL k4 B, BELT & #
MRS EREL, ME& 3% BSAK
Tri-HCl(pH7. ) #F1h, &k UK
#H(1:100), ZJLKE 5-—6b,0,01mol/L
PBS-Tween 20 ¥4 min, I & #: SPA
(1:20), ZWREN1h, —EEBRERE
t, 2 WWmEREIER,

R 5 AR

(—) EFBEBKFET 8 pro-ukK
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cONAMWEARRNGHEREE

L, ALSREEEREERION

5/ AGCTTGATATCATG 3/

3/ ACTATAGTACT 5’

R & FHindll, EcoRVIRHIERL &
BiREBATG,

2, MpMMUK thal BB B 3%
PMMUK (& pro-UK £ eDNA ¥ & 4
FF 60 HRind 1 fnPst 1 WEE 17, 4+ ¥l [
W 371bpfal, 2kbErBR,

3. EEFEK: LFnudHIE A 371bp
FEERTEE, Fik30dbp v B. B
FnudHDR 52 & B§40371bpf s, ¥ij=4k 6
AR A/N B, 67bp.118bp.186bp ,
67 +118= 185bp, 118+186= 304 bp,
371bp, WHF304bpH B, EH B B 5L
BB — A~ S ER BTN i Mpro- UK & —
TEER, ESKEACELE.

4, WEETRHESKFEYMpro-UK
PRETR, RATEHBERF R T BB
X, FH¥pUCIsf HIndIl 1 Pst I 3¢ K§
W, B2 7k} B, B ERBPRS E
W i304bp f B & 8, # 4k JIMi101, I
a~* *P~dATPHC 9 R Bl 2 BN
e, N AHREE SRR R
oo X Z% 32 FH T T FE B o b Bk B R/

(PIBG), 43+ B3 AR RR#HAT B8 40
A4, 2 Hindm ,Pst I , EcoRV,Bg11T .
Scal, Hind-Pst I B, FEBRANS
T — B, EIRREAT I Pl AT iE SE 4y
HIETR(E L),

5, B &R S EFFpro-UK
A cDNA MEHFRR: ¥ b o ik
JBPst 1 B§t) )5 Spro- UK Pst T-Pst 1
(1,2kb) F BLE#E #AIM101. XiéE 4k
Bt TDNA#E 18, FEcoRIEG ) %M
FF I IERE TR R, EHBROSE TR
& ST Ailpro-UK 4 KcDNA,
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D ¢ B A (=) pro-UK cDNAZEXHH ¥ &
B9 R iE

1, pBV220-pro-UK # kB 4k 1 #4
B pBV 220 8P PLE 3 T #1CIts857
HEAMEZEEHE BREESE, B
S epUC18-UK FHEcoRVEISmal M B
¥, Hil.5kbi) pro-UK 44 ¢cDNA;
F¥ pBV220FSmal Ety, £ CIP4LE
& 51.5kb pro-UK B E#RE, HKXE
FHEDH5a; # L S e Rk,
3 H Bgl I B4y B8 N7 IR R B4
B, X pro-UKETF PoPL B T T

Bl R (QUCHs-UKL B m it

Fig.1 Restriction map of pUCis-UK1 WA 2),
(intermediate plasmid) . -UK s
A. Hind@;B.Pst[;C.1kb Ladder; 2. pro-UKZERGITE D #) & ’30
D. EcoRV;E. Scal 3 & pBV220-pro-UK R B B #FE 30°C
E

L

Smal EcoRY

Bt EESSTITITT Bt

Ligatlen

B2 EHx#EpBV220-UKgR
Fig.z Construction of expression vector pBV220-UKg
Bgll : 530bp,4672bp. Correct orientation 1527bp,3675bp. Reverse orientation
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TR E, FLS5 %I KIFFH, SHEKE
EFIODgyon=0,4—0,6 Bf, iR i % F
42°C, HCIHF K&, PLR#T 5

4 IRTE— w5 i 5B Rk, S
BB RERMERAENEARIUE
EENBRAFEEAE. BEEE&T
1/10f&FH B 10mmoel /L PBS(pHT7.4) =,
JNEEE B (1mg/m1)25°CHE 15 minjg,

FAHFEBERE(6 % 308), BEMBE WERM
%, RA#dst—ik, BHARKTL4CT
fE16—24h, FAEX7mol/L # & HI 7
4°CFEHzb, BBITENERHERLSZ
MR EEZY506%, 17°C fEH 16—24h, &

HEE 3 TELISAFIFAPA 5 JiE, 4
RILEL . AEBRFREFENAESH
BA B RS R A E T R 80°C
FET, ABEABYENAE REBEHE
R EG M L2CHSHNmERNRLE
RN BT R A X BT B AR B i IR A RO AT i
ik, LShESARAE.

3, AFEZMAE X F K1Y om. 3
EfAABE 7 & DHsa 5 iy & & # §
pBV220-pro-UK ikl DNA 43514k
KB ERRL.JML101,JM103, #HlE &
MR ERKLEE W, EKRY
2—4fF, HpUIMIOIKRA BN S W

% 1 pro-UKEABH WG FRRFHEELISANFAPAZ BENE X HIE
Table 1 Assay of pro-UK expressed in E,coli using ELISA and FAPA method

\ Vector pBV220-pro-UK | pBV2z20
) Induced  timeh)
Experiment e | ® 2 4 6 g 18 i 0 2 4 6 g 18
ELISA | Bacterial lytic 0.17 1. 1,07 0.00 0,09 0,80
sample 0,06 0,58 1,18 0,00 0,00 0,04
Aygzam [Inclusion body not 0,36 1 0,61 0.1t 0,12 0,13
enatured sample| 0,13 0.57 1,04 8.15 0,14 0,12
FAPA [“Bactérial Iytic 0,0 10, 6.0 c.0 0.0 0.0
sample 8,0 6.0 2.0 c.0 0,0 0,0
Diameter [Inclusion body not 0.0 13, 8.0 0.0 ¢,0 0,0
of lysis [renatured sample| ¢.0 3.0 10,5 ¢.0 0,0 9.0
rone(mm)
(EHE) . B A R R Y R BR AL X R BRI B o

4, MFEFYHEESR. H 50|
PR 5t ka7 B i, SRR
X H500—10001U/L; RIE &M WE M
B, EHTke00001U0/LEL I, #HAE
T S (EHH R . ELISAZ:f1 FAPA
EAEARFN—HE.

5. B piNu-PARMERN, ST
B LR E A AT, &A1 B
H7mol/ Lk B AL i 1, BB MBS0 .
HT FE LB u-PA FAPALUE &
HEHERN, TOMET@T L,
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REEEEINFTEER L, Z04AN
W A B L3 u- PA FAPAR:JIER #
W (B 3 )R EE AN A M1, 4mol /LT 35 1
BB, Bl5,6mol/LEt)LFE F ix
MREMHT, MEFHERFH B W
0,35moi/L, 0.7mol/Likiixu-PAE
MELTFEAEE., FUERNEEER
VR SR BRI FAPA B I 1% 8 A5 #Mo
(Z) BEFPREE

1. HTRIESRIE R (FAPA) B &

W R A=Y RU-PA, IFEBEHE &G
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i2 £ # T

2 % # 9%

A3 #BHMUK FAPARNENAHRRER

Fig,3 Inhibition of lysis zone of standard UK
by guanidine-HCl
Az 1,Control;2, 0,35mol/L gunidine-HC1,3,
0,7mol/L guanidine-HCl,4, 1.4mol/L guani-
dine-HCT; s, 2,8mol/L guanidine-HC]
B: 1,5,6mol/L guanidine-HCl; 2.7.0mol/L
guanidine-HCl; 3, Control

KEREmEESEIG R, RO¥FTH
TERRE: (1EEFHFE LR T
BOCHIRLh, FEEHKE, SMAL
IR EYIn1-PA, u-PAR, BAH
FEAEEBEIIENE, MHEEEAKERLR
EEBEIE RS MAE, RIELBE R
TR UK 3k (M 28 1 8 E ik 2R
VEMAETEEREEY, TEEEHR
WRERRERE(ERE; (2)RMmEHD
AR, BIREUK ek sk
ABISIRUK M. Wit-PAMLE RIEFE R
I 37°C f&i@ 1hs PRUSEMET R
A b, STUKIL 1588 58 4 rhAp I fil A0
UK % 3 5 i 53 Vi 09 5 /R B, | o3t -PA
M 75 B IE AR 5 76 R A A ﬂﬂ] #: B (|

4),

LA 5 R S B R B4 T R R AT I 3
BEYAu-PA,

2, Western blot 3 8. % & 8 #&
pBV220f1 & Fik pBV220-pro-UK
FMFE30°CHEFE, 42°C4BI¥ES: oh.6b, HX
H i #17SDS-PAGEH ¥ , F{E Western
blot, £pBV220-proUK RN E 5 56b
MFEATkDalt BN — K (HRFEE), TIXY
TR A0 & pBV220-proUK AL (¥ B A
EESHBREER L, HESEE
DA B R B pro- UK, #ikf= Y
B4 pro-UK, HTFES5EHMEIR E
—¥, X4 FEILRAZApro-UKH 4> F
8 (54kDa){E, BT EASn302 £ % 3
WEMZ .

—

B4 B mRRER
Fig. 4 Inhibition of lysis zone by anti-serum
A Standard UK; B: Renatured product of
inclusion bodies
1, Control;2, Plus UK anti-serum;3}Plus t-PA
anti-serum;4,Plus normal rabbit serum

& £ x B
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Cloning and Expression in Escherichia coli of Human
Non-signal Peptide Prourokinase cDNA

Hu Baocheng Li Jun Yu Weiyuan Fang Jiming
(Institute of Biotechnology.Academy of Military Medical Sciences,Beijing 100850)

Non-singnal peptide buman pro-urckinase ¢DNA was obtained using
synthetic oligonucleotide and DNA recombination methods, and was suc-
cessfully expressed in E,coli, The plasmid pMMUK which contains pro-UK
¢DNA (including botb the entire coding sequence and the sequence for
signal peptide) was digested with Hind@ and Pst 1 ,50 that the N-termi-
nal 371bp fragment could be recovered,A 3v4bp fragment was colleeted
from the 371bp fragment partially digested with Fnu4HI in order to rem-
ove the signal peptide sequeoce, A intermediate plasmid was formed after
this 304 fragment and the synthetic oligonucleotide was ligated with pUC18,
Correctness of the ligation was confirmed by enzyme digestions and se- '
quencing, Joining the Pst I -Pst I fragment of pro-UK to the intermediate
plasmid,we got the final plasmid which contains the entire coding sequence
of pro-UK without signal peptide, The suitable coding sequence was in-
serted into pBV22¢ just under the control of tempersture-induced pro-
moter PP, ,mature prourokinase was expressed in £,coli at 42°C,.Both sc-
nicated supernatent snd inclusion body of the bacterial host JMig1l sho-
wed positive results by ELISA and FAPA assay. After renaturation, the
biclegical activity cf the expressed product was increased from 500~—
1000IU/L to about 60000IU/L, The bacterial pro-UK gives a molecular
weight of about 47000 daltons by Western blot analysis and it can be com-
‘pletely inhibited by UK antiserum but not by t-PA antiserum and nor:
mal rabbit serum,

Key words Human pro-urokinase c¢cDNA; FE.coli; gene expression;
renaturation

© PERERMEDARTATIESHES http ournals. im. ac. cn



