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W T MAESAETR DNAESASAR,HESEE RGD £ Ik (GPRGDWRMLG) # (X &8 DNA b B, 3 (7] #i A BIH X T
SERHEFMEN Glyl18-Leul19 M cDNA B Frh HWETREMENBRESHER , AP R LR PRTT
FWFE, S EAERSPHETRERSENE BNEAERSL. EAREOTENT . RG540THH
5% 65 000 IU/mg. W44 T 5 REEHE L, ¥ 8 (0 4 S2444 15 FH 06 A 4h 350 6 1, {BLEL A Be3m 0 10 il /) 5 586
BMTHEE, WF A H IC50 4 2. 1pmal/L, R ESREZHREG A TAEHAARRBNOELYE THRAGRRTIE, R

AR - AARBRNRODIERR-TIRST.

%8R HRMME, RoD, B, Ri/MRRE
hESES Q1 XRRIRE A

EMAEEMOAMGETFP AEBERER
(UK,tPA 55) R BRI AR ) By H
BRI YEEA AR R 0B B i B R 2E
A%, B, BT 2 RN R R I
HYRIH—ATRALY,

GPOIWa B&iE4tm /MR FREEH, £
S0/ RSIENMREZETHELG T, EFE
54 Arg-Gly-Asp(RGD) R ShiE s FIN4F HE R
H I ERASEEEBY . RMEE D
EHE RGD WA I ARMBESD, BE K RGD
AFH TSRS R/E FPEEB GPI b/l a
SFEE MR BT )R R AR 5 R A B B R .
EALRECHMW TAEER B, 2047 R8N S
BRSRISEH, EFTRESFE KXW RREEW
B Clyl18-Leul 19 fE AL SR . SM/MR L GPII
billa s FHEGHEES THEESSE RCD =K, H
RCD HIMEEMHABN ENRNESAEREER
WY, EHWMS GPILIa 4R ESTHE
RERA N, RILE RGD FlA S KM A H M5 N A#E
F,%# 7 CPRGDWRMLC T BKfE RN 5+ F. &
148 & RGD B % Bk—GPRGDWRMLG 7E— E 1)
HERBTSABERN, KERAEREHXER
i 71 AR 5 B f XU Th BB 3 i AL,

RATUIREEER GLI8-L119 i AM S,
BT RGD ZRMEAD T . PR RER
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SGip TRk, S RERRS S TR RAHER
Wt BARE TR ER.

1 H#fnh

1.1 ##

REREERHEEWEL pBS-poUK P, FHHE
B pPICIK , FRERERY Pichia pastoris GS115 3 R 435
BERM, RESFAMHETEEH4EL.

AR AR B R CBE 8 IR (52444 (pyro-Glu-
Gly-Arg-p-nitroalide ) #J B Sigma 2% ] ; R ¥ B8 47 %
METFTRAZREDFHSEREN, SFHRGEMEE A
Bio-labs 24 &) s LRI B 4 (=1 ™= 43 44
1.2 &

1.2.1 BEFTFHHE: IETHRERSST.R
fFIZE R BMBEE K X G118-L119 #XT 5 9 cDNA ¥ #
ML — R — BN E Sl BEWH
MEHT®EIY 5-CCGCCCACGCGGCGACTGGCG
CATGCGGTG-3' # 5'-CACCGCATGCGCCAGTCGCCGC
GTGGGCCG-3' 411 iR X Ja TE fLF K ¥ T4k DNA 2
T (4t GPRGDWRMLG 18K}, 533 S | B8 4]
B pBS-proUK 1T s, £l U RIE R BT
BFFIME. HRIFFRHRTS FEADIRER
fk pPICOK HTTERE, BT -AEREH FHEK
AL IS P4 PCR & 1% , 23 Xho 1/ Not 1 B,
SRS Xho 1/No T K5 Y] (¢ 32 15 F B pPICIK
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ARG RESH A EK,

1.2.2 FEHEMFEZX S8 pPICIK 2 —F 4
REBEN ETMNESRAARP ke FEL
EHEAFETERBRLES. BERAFEREEE
HREELHMES BEMED - BRAREHEK.
PR EHYE A 3mL MGY,28CES 55 48h, |
W A 100mL I A H,28°CIE I 48h J5, 0
APBELERN 2%, 3% L 8. HHRT
1500g B .L> 10min, W FEF. BEFYLELHLE
WAG R WM R &0y TROMLGL, T Zn B AR
RSPHEFHREA AL, B4,

1.2.3 GBI LIREEH ARy —
i, FMBRH 1o T RIEEB 5.

1.2.4 M HFEOTHEE: LUK BRER HE & o0 it
BERENZ2R, 2% (6].

1.2.5 KBREGEY 2444 M3 R S50 .
43 5100 1tk & oy T B R SR B AR B S2444 1B A
ish R,

1.2.6 M/AREENHER. O/ ERBEMHEIER
SEXRR[8]. m/MRESEMEE = (OB AR
EX _BIHNBERKEER)/NHEHABRKRESE,

2 % R

2.1 RESEHAUEAMNHRE
BINBAMAZTEETN A RAERBEEIR
cDNAM K EB|AT —4 Stu | WA 8, LIET
BARBRCD ZERNEBETRAIBR. ZRBIE
%% GPRGDWRMLG M EBEZ TR B AR S |
fEZE, =4 RGD E-REMERAEERRF. 2
of B Sh Hk  U0 B0 SE LA B R B IE R
2.2 EARMREISHAL
HEBRIZIA R ER— SR . BB E
EARFER . EEMEARUBHEAGFEAN.
EAREATHEMENME BEYBRENER
K¥H 1000 IU/mL. REFYEIELE, WEL
H.a28d i EAEWMESPEMBB FREENEG,
MAEAEAIMA, SDS-PAGE 45 R (Fig.1) B /R &

M1 i B8 SDS-PAGE 4} 47
Fig.1 SDS-PAGE analysis of the purified protein
1. proUK; 2. Chimerie proUK ;3. Pratein marker

GTRIBKD WNER - REFEMNEOBKENW,
HMEBEARWEEEEWR U L, 23ME ., &5
FHEL I N 65 000 IW/mg, 5 bK 80 B 5 /Y 3%
100 000 TU/mghH L8877 T B .
2.3 GRBENSH

ATRIER S S FRAENE, 17T REH®
A A Fg 2 LFELRBREFTFERUBERSD
MEMEMEARALW, ZWIRE T TFHRE TR
o4 AR R A

B2 ik AR5 R EY A B
Fig.2 Waestern blot analysis of the purified protein
1. Protein marker;2. proUK ;3. Chimenic proUK

2.4 HHhFEEBHNE

FREBEMERS 0 T A%t 8 6K 52444 3147
TEh AR, &R (Table DER . EERT
S5R%BM L, 0B AIKY S2444 4 FHE K ARk
EEMAARBEN TR, TTREH T RCD HKFA
EEETHRATTHARE, 2B (keat/Km)
A—F Pk,

K1 HenTERERNEERY S244 N3 NB SN
Table 1 Kinetic analysis on the substrate S2444 by
chimeric UK or UK

Ko/ (pmol/L)  keat/(s™')  keat/Km(pmal='+s™'-L)
Chimeric UK 69.2 3.5 0.05
UK 60.4 6.9 0.11

T 2.5 MM MEEEXR

M Fig.3 W1 LAE ) PR 388 SR JL 7 8 47 30 el o /)
BREMEY, Mike 0 TAAHBHWME ADP #
SMmMAREEGEDESE IR O/ DREER
IC50 2 2. 1pmol/L,
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Fig.3 Inhibition of ADP-induced platelet aggregation
Chimeric protlK (@) :proUK (@)
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5B SRS RCD Bk IR IR R4 40 7 OB B 4 R B 5T 533

3 i #®

e RUF 0, B RSP /MR E LR D
REBEERFERERERNEEEH. /R
W BEAEAEERLBEEAQ GPIV - MHBRE
. SREAFRSHSM/AE L Gpll b/llla K
#45, SRGDMWEKELS cPIIaBEEE M
mHHFEEARSO/ M EEERESFEMLEIE
o % F RGD FFH BRAEMHI ML MR ERER,
RNEBEREBE ST EEAS RGD WE A,

HAEHEEN RGD £ kA #E M &l i/ & %
&, @2k, TR T RGD BRER AL T 2
B MBS TFEE. BT RGD 5 A B %= M
EWEHELBREOENERESHEERRRX,
EXRERERSEEH AR L RITEET
REBEE K X CHM R REERK(CIS-L19)FEN
ARGD RIS, TERM T KENTEEH
UpiBhE HEMES . BT ¥ TH
21 | Kringle K &Y G118-L119 i SR BT EHA ST
REMEIH, RN A, IENEHBRE
FTFREAELEN RGD R, RCGD £ IKFEHMTE
HEODPZ BT BITEE loop KT, B I H
RGD % Bkif A BIiX — loop K 1, B3 T H 35 i H e
HEREREENS, TENELSTMHERE
B, AT AT R R AR B RGD R A LA
EHAHR. .

BHEENBRSS THEREPEMENERER
GhlTRE FEILBEAETEABTRRE
HEEIGREEAR. ARBAEBENZERYP,

BE o TR ES T TR, TR E kingle X
% A & RGD %k GPRGDWRMLG /5 , % W) T FR ¥ 88
FHEEPC, BT REQF RGP ZiRS D
FHEEERMERIETE. 75/ R E &KW H 5
B BESTHERBTHANRGD ZARET
fEH, AAEBRAONH DT RYIIE. 82,380
HENS RCD ZRMNREBRESXB THEE
b, B A RBAB R IIE, IF B A 858 M H n /R
REMTHEE, RN EREAHETH.
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Construction and Characterization of the Chimeric Protein
Consisting RGD-containing Peptide and ProUK

JIAO Jian-Wei RU Qiang YU Mei-Min RU Bing-Gen *
( National Laboratory of Protein Engineering , College of Life Sciences , Peking University , Beijing 100871, China)

Abstract On the basis of structure analysis and computer modeling of proUK, two-chain DNA fragment encoding RGD peptide
was inserted into the corresponding proUK cDNA site between Glyl18-Leul19, using site-directed mutagenesis and DNA recombi-
nant techniques. The chimeric gene was expressed in methylotrophic yeast Pichia pastoris expression system.The chimeric protein
was purified after two step purification of Zn** chelating column and SP cation exchange column . The specific activity was 65,000
TU/mg protein. The chimeric protein had somewhat lower catalytic efficiency { kcat/Km) on the substrate 52444 as compared to
Urokinase . But it had high anti-platelet aggregation activity , and the half inhibit constant was 2.1umol/L.. The results showed that
the chimeric protein not only had higher thrombolytic activity but also obtained anti-thrombus function. Further evaluation of the
thrombolytic and antithrombolytic potential in appropriate animal models seemed to be investigated .
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