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T7 BRI FERT AR MERIR cDNA
HEXBHHEPHSRRER S B

gRE & & BT BTL AEHS

(MAALAPAEERRRNALEL LD AREFENERE W 210093)

" B AEARMARMEE DNARBEXRERH pET-11d 9, £ T7 BSHTHEH
T, 0. lmmol/L IPTG 55, £ A BB BL21 (DE3)pLysS T BE#EE. ERFIBHEH
BREAH 15%, XA DUTEENCREKERFE. SHRMEEYE, 20" EHHIR,
fEREN, & Benzamidine FERHIEH, R AN A RN F B AL S8 —FW HEESA
11000010/ meg.

XA A RMEER, B, R, T REL

A R B IR (pro-urokinase, pro-UK)H 411 M REEMBRBEE, 7 24 MR EEE,
B 12 3w, R =TSR REERKEFERE, AWNREHE, MEgmRES
B8 1 P 2 Fy 38

pro-UK R IUEE R W (UK) R BTHK, 469 BB/ T, 5 Lys158 — Ile159 ARERHT
HoprooUK B NEESEDEREN UK, A F UK MHET SR & RF AR, KH
BRI ST S80S MER P A SR, FERK B FME, AWSIE S R 4E,
EsEmE L HZREE . [ pro UK ARF-BUHEE cEF —ESBEMNHNE
A EERRME IR, AR B O R R R M O A B IR, (ELX Y ) ST TR IR
FRFOFRSHEZRE/S, BEDAER oSN BERTOEEKYRME. 8
1985 4F Holmes 5 AR T A pro UK # ¢DNA ZE®, A pro-UK £ B8,
WA SR AEEDPHEBEL, AT REFEEEABRETRERK, BEEKF
L BTHESESS, BRI REEMERL AT EENAEERES, B, A pro UK 7E
KR PHERERR AT RN EES., FXHIET A pro-UK cDNA £ T7 J3 a1
ERTIEXHBHEFNER, TEEHRT ALk,

1 #EFF %

1.1 ZEHE
1.1.1 FRSMEER. A proUK cDNA B EZ MO IR E pUC, & T7 B
TR FREEB pET - 11d BHE 5 BL21(DE3)pLaysS B & R S HBEHE,

B #Z 863" BB AW AR R WRAME,
»  GEHEEREA,
ALF 1997 1 B 6 HH,
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11 ERES.TTHeFHEA T ARSMEE ONA EABHFETHRRRERSBML 363

1.1.2 BRI E. AR MEE T 58N New-Biolabs B Boehringer Mannheim 2%
FFER, DNA BFE Kt ME 3£E U.S.B 447, « ¥P-dATP B IL T AE 48 T. B4 v,
HERf g Roes,

1.2 EBRAEE

1.2.1 DNAESEH: DNA R, B, Eéﬂ&%ﬂ: 208 k[ 7] 8 ik

1.2.2 E4 DNAMIFHEE: 8 U.S.B Sequence Kit F¥EFAFi#t47,

1.2.3 AproUK R : BEEEU 1% B TFESETEEE (100pg/m) #) LB HFFF
B, 37C HE3E 2h, M IPTG 2EEFE N 0. Immol/L, iFFF A 2h,

1.2.4 SDS-PAGE : £ Lammeli H#:®, HESSRM A 4%, TR 10% . 5 100,
BRI O RE R, 258 R #E SDS-PAGE JG % D R 1K R250 B,

1.2.5 REFYHERYE. ZRXER(9], FEHUGE, B 100ml FAEE O, WERTF
F 10ml 8 B % ¥ (0.05mol/L PBS, 0. 3mol/L NaCl pH7.5) 1, 5K E# 7 2 X 10min; 4T
50001/ min & -L> 15min, I 10ml B ¥ % W H(0.05mol/L PBS, 2% Triton X-100, pH7.5),
WEGBIE, 00 10m] FREH R (50% glycerol, 0.05mol/L PBS), T 4C 50001/ min & L
15min, LI &TF 2ml ZHEE K P (0. lmol/L PBS, 8mol/L urea, 50mmol/L 3-ME), 4T $§
# 12~ 18h, 10 000r/min B.L: 10min, Bk 2 %4, L1 1000ml 2 #7 ¥ (8mol/L urea,
0.1mol/L PBS, pH7.5)%&Hr 2~3h, B.OH L1, 183 A BRI B H R4 TH 200ml EiE
& (2mol/L urea, 50mmol/L Tris-HCI pH9.0, 5mmol/L. EDTA 10mmol/L NaCl, 0.005%
Tween — 80,0.25mmol/L, GSSG, 2. Smmol/L GSH)®, 4°C #i#f 24 - 36h,

1.2.6 Zo® " HEEAEVIIE pro-UK MR, # F #EW A% HCLIH pH F 4.5, 8000r/min
&L 10min, B L7, 1 20ml 100mmol/L ZnCl(pH4.5), B4, B 1mol/L NaOH i
pH % 7.5~8.0,4T & 1b /5, 8000r/min B L 20min, F b i, YLHE A 20ml 0.5mmol/L
EDTA %, B U X REY, LEX T2 M # (0.01lmol/L PBS, 0.005% Tween — 80
pH7.5)#&HT 6h.,

1.2.7 pro-UK PFEMEHD, MREEBERSELSEELD Sepharose 4B(Pharmaci-
a) BBk, B UK FHH, B8 2o B RED pro-UK B4 L, B 5 BB
0.0tmol/L PBS £ M (pH7.5, W& lmol/L NaC K, BERT 4 £FHE, & H
3.5mol/L MgCl, 8. WEX R, FE ¥ %25, B Benzamidine-sepharocse CL. 4B &
10ml RN 1g BERERY L 6, TR PR B 25 B P B DL PR BB, "R RIS HE R R TINT 13 WK
(0.05mol/L Tris-HCl1, 0. 1mol/L NaCl,0.01% Tween — 80 pH7.8)&E T, B iF T H AT
#-20C,

1.2.8 FEHFAHKHENE. &1 Bradford“”ﬁ?i; A% Sir 285 G250 tE Bz v, B
UV2200 & #ha] W43 36 3 FE 1 Shimaduzo, Japan ) B 5E ODsys .

1.2.9 HHERH - HISEEREMNE UK F5EE. S0 13 ],

2 # R

2.1 Fik$4k pET - 11d/pro-UK f5#022
WA pUC R AT F S Y pro-UK R HZ Hind [} B#. Klenow #h F. Real
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e, B EH A pro-UK EH, A Real 7 Neol AR BB LR, B LR A
pro-UK ¢DNA 2 5% BamHI B§f#, Klenow #, Neol BEif#) Rk & pET - 11d &
&, ¥ E. coli IM109 FF B EA T. pET - 11d - pro-UK MBS B R TE 1.
B2 AHEEA T NSRS F7ME R,

‘N- .

Nco I BamH 1

BamH [ Hind ¥
Klenow Klenow
Neo I Rea 1

Ligation

B 1 FEER pET - 11d — pro- UK R R |5
Fig.1  Construction of the expression vecior pET —11d — pro- UK

MetSerAsnGlulen
GATATACCATGAGCAATGAACTTCATCAA

-0

B2 proUK cDNA 8 5 38843 15 5
Fig.2 Partial sequence of the 57 end of pro- UK ¢DNA
2.2 Apro-UK TEXBHESHESRES
HEBAYE B AF F b AR 4T B BL21(DE3) pLysS & ¥, 2 0. lmmol/L IPTG if 5, &
A pro-UK £ T7 BEIFE R THLUER, B3 hEHFERRR Y SDS-PAGE B, &
SRR R, EHEAEESTFEN GD LA —HENEHES, BOFREW
BHAEIFEEENL pro-UK - FRAMES., 2HEAH. oo UK WEEBEHELER
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F15% il b
REWAEBEFERT, FFEED - TR PR RN E 2 LB EiFEE, &
R T B AEIEE, RRSHIEFHGEE, Al BN ITFHAREE, R FRAT
- MERULEENAEEERFE.
2.3 A pro-UK BiEEBEINET RSB
WL BAEYEE RS, A EE L3, 385 T 295 R 500 00010 #) pro-
UK, B% Zn** BTSRRI S G, EREEHE RN L, A 3. Smol/L MgCl, 1A
B -FEHE(WE 4 F6 B), 7E Fibrin-plate F & B & 45 151, B HE# 28 10ml
I 1g Benzamidine-Sepharose CL 4B B¢, F= 1 0 [ B X W57, BN4% pro-UK &l i, ¥

T, T - 20C &7

1

kDa [“
— 94 1.0 i
0.3 '
. |
0.6 i
pro-UK — B — 43 < i
0.4 |
|
0.2 |
JQ 0 l FEAl Ty R e
40 80 120 160 200
Number of fractions/ml
E’ _ T
3 FASESIN 10%SDS - PAGE [# % Ha pro UK MK BAIEH
Fig.3 The SDS-PAGE pattern of bacterial lysats Fig.4 Chromatography of pro-UK on anti-UK an-
Lane 1, pET11d-pro-UK in E. coli BL21{DE3); tibody sepharose CL 4B
Lane 2, MW standard markers; Column, 2.0 % 20cm; Equilibrated buffer; 0. 01mol/L PBS
3.pET1ld in E. cofi BL21(D
Lane 3,p in £. coft BLZ1{DE3) (pH7. 5; Elute buffer: 3. Smol/L MgCl, in 0. Dlmal/L

PBS; Flow rate, 60ml/h;——, Absorbance at 280nm,

=+, Pro-UK activity derermined by fibrin-plate assay
2.4 pro-UKMEERELITAE
# 10% SDS-PAGE LIk AR EE, @b ARV R — &5, WL B i
EXHFAEE 5). F5HE, A ILEFRETEME pro-UK 1.4mg L L. BEE-TAHE R
&R, B rf &k 110 00010/ mg B B

3 i @
S ENRE—E AR EREREERIE RN BNEANERZ . B

1985 FINTIRE T pro-UK LAZE, B FH IS Y H AT R, pro-UK #7 (DNA TSI &
FEEED, FEATRE, BREKFREBE 2%8. X—HFERHT pro-UK R{T
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wm LI B % it 13 %

1 2 kDa

. —9

—67

pro-UK— 0. = —43
—30

FEs5 #{kfE pro- UK BiRR M
SDS-PAGE 4R 52 [F 3

Fig. 5 Rducing SDS-PAGE
pattern of the purified pro- UK by

silver staining

ﬁ?%:‘c, H&EK 4 T EEBRAN, WAHE DNA %
HREN G/CHE, SBEA BV, E—FHE, AET
BEEEAFREMMEIE—+, pro-UK # cDNA R E

ENMWENFL T, EUGRETE PHHE RNA H

Al BFLLEFAIERE, FATRBHZESHH pro-UK £
< DNA, A KB RERENEB T, HERE T
EHFEERRAKRE. EREFH. E 7T ETEHRT, A
LAY A pro-UK cDNA BEFE K HEFREAEE, A
TR TS A LA ek R B 1 B A & FH B K TR
B M

SMERE KRBT E P e RAN, RIEFYEER
BTSN, T ElE, —Mi e, SRERRH
FHZHFRAKFLETE BEREFEEINER
FREGREENELSEROBEE. o FERMEEE
RS BOAMEMEERA R, BT RBTFERENTE
FHAEEmE HEH ERER. A pro-UK & 24 4
EMEBL(S.83%), ZHMEEL 12 X, ZmE LAY

Lane 1, the purified pro-UK;

JLERT, B RERIIRE T A pro-UK 7E K IHAT B
ISR IR, RN AR i L B R B R,
AHFEBRFEWEHEBA pro-UK, AT M4 EEE S, FITXHS pH H(pH 11)
a8 B H R E AL B (GSSG) 54 Bt H BGE IR 8 (GSH) 89 LB (BT GSSG: GSH = 10:
D, s TEHILE,

TEAr A p g B, SAOTEE R, R gE bR E v E S, S E M TESEH
B, NFATEET A, FEFR, RIOTAHBFEEE O, TOUERILRE, 7T
FI0%MAEH. BEHE, BREME e, MEB 202" BT X pro-UK M & B, 5
R pro-UK 5 Zn®* & TEBES G TRRERE &4, REFFH o, # 22" IIE,
pro-UK {2 #IMEE T, ﬁﬁfﬁ@%%%—t 80% I £,

ZHEFMERTTTREIB AN pro-UK R R R B R, 385 LB 1
ERESAMEEQBELBREIST S 0B0ESF. —ROS, B BB PRI# 5
BENHAR RO SRR REE, X8 U B hE N E R bl 2w R gm,
R AL F R R AR 57 Banzamidine B DLER 248 &b o A DU 411, X HEFR R ETH pro-
UK 95% PA L &R 2B 4% pro- UK,

Lane 2, MW standard markers.

& % X #
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High-level Expression in Escherichia coli and
Purification of Human pro-UK cDNA

Peng Guihong Ma Zhong Xue Yuming Chen Yuhong Zhu Dexu
( Department of Biochemistry, National Key Laboratory of Pharmaceutical
Biotechnology, Nanjing University, Nanjing 210093)

Abstract A chemically synthesized human pro-urokinase (pro-UK) ¢DNA was cloned into the ex-
pression vector pET-114, and expressed in E. coli BL21{DE3) pLysS under the control of T7 pro-
moter. By using 0. lmmol/L TPTG induction, the expression level of the recombinant pro-UK was
over 15% of total bacterial proteins as inclusion bodies. After denaturation and renaturation in vitro,
the expressed pro-UK was purified to Identity by Zn®" selective precipitation, immuno-affinity chro-
mato-graphy, and Benzamidine affinity adsorption. The specific activity of the purified human pro-
UK was about 110 000IU/mg.

Key words Human pro-UK, high-level expression, denaturation and renaturation, purification
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