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BeIAHT G, H M (sl b, SDS 3 A M B i e ik (PAGE) RoRh — & malife 4y, 7k h
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scuPA-32k f&— K5 7 i PR O i, JLAE 5
5 proUK AL, fH 2y 7R /S, Fooe P8,
ER KA — R R ED . TR R LT 4R A B
BE N Sy 15~ 42 702 RS S m 27 4 B A R R &
WZ AR 2 —, & EES 54k A )
BAW O ONT AR FB (15~ 42) 2 IKAER2F 4
HEPARRGA A, BAT BRI G AT 4 d e
EAMhE . AR ok 47 4 R - FB (15~
42) FMEK 5 1 7 K O S ——scuPA-32k fli 57—
i, R A T AR T RERE LA R RS
P, [ AR 4E SR A SRRV A Bt e, JF ELATRE
SRR Va7 IS LLAT 4 B kP O T 1) s 2E 1) 1
IO L.

AT ALE scuPA-32k ¢DNA 5 FB (15~ 42)
cDNA il b, ik —BOEREX, SR IEH TR
AKHJHET FB (15~ 42) /scuPA-32k (1) Hl A JE A,
I RIBAF R AT T30k, JEX R4 EA T T
P10 3 53 #T.

1 #MEFAEE

1.1 #%

Jiki pET29a W) H Novagen 22 wl; 2P . £
delE bR . BEILEEIR . S2444 (pyro- Gl Gly-Arg pr
nitroalide) W F Sigma 2A#]; PR bR HE S H 5
I 24 i AR R e BT AR Y O R R A IO T IR
(GSSG/GSH) [ Promega 2 wl; 5 B B il 5 4
DIEE ) F Biolabs 2% 75 o 4% ik 51 ¥ b 43 #r 4.
pUC19proUK i A SE 56 =X 4 4, FB (15~ 42)
cDNA BN LA, AR5 7ok PRI SRt A 90 =
alifk.

1.2 FB (15~ 42) /scuPA-32k & EFEIHE

scuPA-32k JEIA B & AN pUC19-proUK H1 il
ik PCR ¥ 34753 211,

FB (15~ 42) J% Linker (GGG) JEM v Bt i
BN T AR 4 45 SEA%TF I8 1 B2 it b3 51 159 31
M, & SEZITER B . 10 5-TATGGG-
TCATCGACCCCTTGACAAGAAAAGAGAAGAGGCT -
CCG-3; 20 5-AGCCTGCGACCTGCCCCACCGCCCA-
TCAGTGGAGGTGGCTAT CGGGGAGGCGGAAT -3 ;
3: 5-CGATTCCGCCTCCCCGATAGCCACCT CCACT -
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GATGGGCGGTGG-3; 4 5-GGCAGGTCGCAGGE
TGGGAGCCTCTTCTCTTTTCTTGTCAAGGGGTCG
ATGACCCA-3 .

et §-[1-2-3 B DNA (090 Rk, §-[3-4-3
XN cDNA (8. 5 Bk 4 M BURAE, e
S AR FOX (KB AE B AR A, )5 fE DNA &%
R (A R £ i WUEE DNA 47

F13 21 scuPA-32k J¢ FB (15~ 42) -linker
St AN ER G, IF B BRI AR pET29a f,
19 3 EUL R IR A,
1.3 HEXBHEPHFRE REFPHTHEREN

NG B2 AR B AREAL ) KA AT I (BI21/ DE3)
Bif® A= 0.5, IMAZWKEN 0.3 mmol/L ¢
FIIERACG B D- LU TF (IPTG) 7 37 Ciff S 1 3¢
5 ho KEWSCEE B B KR AR A, 01 B R
. ERRIALERE MR P AR TR 12 h, SRS 18
B B0 SR i b S P24 .
1.4 R

W2t Zn® B4R Sephyeryl $200
IR AT S, H R A R 3 2l
1.5 SEBREAKD

B RE S ] 5.7 mol/ L HC LA HH4%, T
110 C/Kfi# 24 h, JH % 3k W2 41 1% 53 B X Beckman
12IM B Amino acid analyzer 3473l 5.
1.6 AFEHINE

it (LA S2444 N IR Bl F3 27 B0 i i
Sk [6] HEAT.
1.7 MALHERRFEMES

FESHILER [7) AT, JEmEA Sl
1.5 ml Eppendorf B A AE ) 4 of L (147 4 5
F & 100 KL, BT J124 50 U/ ml 203 B 500w
A (PA) 100 M1, Z#d FH&%% 2 h, 12 000 r/ min %
O 10 min, U B3 0 £F 8 A B 0E, oA
PA 5 IL£FEE H 45451 o L.
1.8 HHEABRENTE

AR BUARE 5 5 A4 R 1 U B Ja A S R BCE
1 min, ZRJEINABEMER, 055 5N 4k S 1 B[],
B & RN A 15 bmol/ L PA, 0.2 g/ L £F4ER
FIE, 0.14 U/ml &t MLES, 0.01 mol/ L Tris HCI,
pH 7.4, 0.038 mol/L NaCl, 0.01% Tween 80.
1.9 HMREAZ

27 4 2 B0 e i P S Ok [8]; R
PRI IR e R P vBL UKk 2 BESCIR [ 9], Il % 15% 1 %%
B, 5% W4k, ARJEH 0. 1% % 5 i 58 R250
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2.1 pEEEMWE

WL A A AT G IE RIS PSS,
pUC19proUK H1 4" 1 scuPA-32k 3t [H, £ ik B 46
PERG V) o ORI B R g i FB (15~ 42) -
linker ) SEAZ TR IR O i BR il A8 1 | B IE J5 HEAT
WANER:, R MIBCEREY).

¥4 scuPA-32k v B, FB (15~ 42) -linker J¥
Bt, LAJK pET29a 1 BX[FIRFHEAT ERE G, 1954l
kAR, it BRI TEREDISGAE, IR T7 BEh T
W 5 AT ER A e, 45 R IEH.
2.2 FB (15~ 42) /scuPA-32k EXBFFE P AR
.y Eo e

RIEBAN pET29a BT T7 JA8h 7, 15
T8 BL21 (DE3) fEd ok L& —#H UM T7
RNA B3N, ZIEMNZE T E S Lac
UVS a3, KA 5 W3S A 8- -2 FLBE T
(IPTG) Janif's T7 RNA Ay, ki n] i 52 4%
T T7 BT P H B IE R IR e s akak, 145
AT SIS DR (1) T 41 340 A &% A6 K AT 1 BL21
(DE3), @il IPTG #ATHE S RIE HMERAIEA
CATC TG T (LR A T A7 e, Rk BT ik 10% A2
£ (21 SDS- RN BRIk (PAGE) i
JEFARRI, 45 R ng)
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Fig. 1 SDS PAGE analysis on a 15% gel
I: melecular mass marker; 2: FB (15~ 42) /scuPA-32k; 3: scuPA-32k.
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A5 T 5 AT 2l A, iR
WA, O LR AR R AR R S R kAT A, A
PEER TR e Zn®t BT A BT HERT Sephacryl
S 200 7> Tt AT AER L RN A, HEERAMAE T
aith. A RTEUE IS b aii s, HInES
At h—44, o FEN 35 ku, FEHIKRE
211 scuPA-32k 771 i HE K.

2.3 MU FERS R

2.3.1  FRIEINGE: SR S s i e H 8 R
B, fR4EE AR E T ), AR Ak =) kB
(15~ 42) /scuPA-32k LLi5 24 87 000 U/ mg & H.
1M scuPA-32k [ EL 3% 4100 000 U/ mg 7247, il
HEAY scuPA-32k [ ELAGAH 4.

2.3.2 FIERAEN T R L ATUE MR T
Cys F Trp AR WAL, AT FB (15~ 42) /
scuPA-32k AL MR 5 7 i%-i[-”".'i-;hLi-AiS?l’j'-{?, A ]
P32 2l 4k 85 F N % A4 FB (15~ 42) [ scuPA-
32k.

Table 1 The amino acid composition of F8 (15~ 42) /
scuPA-32k

Amino acid FB (15~ 42) [seuPA-32k T heoretical

Ala 14. 02 13
Arg 18. 74 19
Asx 24.07 22
Glx 30.71 29
Gly 28. 41 30
His 9.90 10
Ile 19. 04 18
Leu 23.82 24
Lys 20.97 19
Met 5.76 5
Phe 10. 12 9
Pro 18.02 19
Ser 20.98 22
Thr 18.39 20
Tyr 13. 83 14
Val 12.92 11

2.4 HAFMERMAR

FB (15~ 42) /scuPA-32k 2( scuPA-32k 5 4F
R PR K EE 1000 1 el 78 20 isdb Ja, 64T XUsE
PRIGEERT 5 R S2444 KRB N 240E5E, &
2 LA FB (15~ 42) /scuPA-32k 5K 4]
(1) scuPA-32k MM EMPE (K,) FEAGEREAR
A, RIEYE (ke) BEAT TR BHWIRLG R A
T RO A7 B — s ),

S FE 5 MR R
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Table 2 Kinetic constants analysis of F& (15~ 42) /scuPA-
32k and scuPA- 32k

. ke
K. ks Ko
/ Bmol* L Simol” Tesm o L
FB (15~ 42) /scuPA-32 47.9 7.3 0.15
teuPA- 32k 48. 6 10. 4 0.21
2.5 AEEEBFERMEDH
SR T proUK, scuPA-32k, FB (15~
42) [scuPA-32k XJ LR 4E R AR g, B 2 BoR

FB (15~ 42) /scuPA-32k %} £ 4 2 (1 0 o5 A4 1
A E] T, 45 scuPA-32k A1 proUK AHLEE, 4351
e T 80% M1 50% . VLW FB (15~ 42) % JJkHf s
587 FB (15~ 42) /scuPA S5F4ER A ML 1.

Fibrin binding/ %

Fig. 2 The fibrin binding analysis
I: proUK; 2: scuPA-32k; 3: FB (15~ 42) /[scuPA-32k.

2.6 AHEEAREMNRBNE

fE proUK, scuPA-32k 3¢ FB (15~ 42) /
scuPA-32k (2 5 FUEAT T 21 4k i 1 28 4 i AH 1
E. 8 3 WRTE FB (15~ 42) /scuPA-32k 25 F,
AdE A RBENE R EIER, 5 scuPA-32k 8§
proUK AHEE, ZREAEMIMZEAS T 70% . W] FB (15
~ 42) /scuPA-32k fiff SEAE P £F 4E 5 G i R R Y
1A TAER].
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Fig. 3 Analysis of fibrin clotting time
I: control; 2: proUK; 3: scuPA-32k:; 4: FB (15~ 42) /
scuPA-32k.
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FET UL H M, FRATIE £ R A B R MW
scuPA- 32k FI7EAF 4 13 258 O v e 2245 (1) £ 4
H A BBEN dit FB (15~ 42) ZJKUEAT ELAWF9.

AW 1) scuPA-32k eDNA 4315 [ 5]
AT 94 FB (15~ 42) ZIKMFEZITR A B, W
T FB (15~ 42) /scuPA-32k SEAEIER.  FFEAT
T FB (15~ 42) /scuPA-32k [P JRAIFFE. M SES
SRR ERAE A FB (15~ 42) /scuPA-32k 7£ 5
CRYETR AR Jy AT B g, R T R A
FB (15~ 42) Z Kk m SIkEH, 515 FB (15
~ 42) /[scuPA-32k BI4F4Ed G, M de m FB
(15~ 42) /scuPA-32k X £F4e R A& —. i H
FB (15~ 42) /scuPA-32k ZEK T 21 4 & ([ e
JE R B[R], DT 76 44 P 52 56 A ] i 4100 ) 1 42 11
.
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Construction and Characterization of a Fusion Protein
with Fibrin Peptide and scuPA- 32k

. . . . . . . *
JIAO Jian-Wei, LIU Ning, YU MerMin, RU Bing Gen
( National Laboratory of Protein Engineering, College of Life Sciences, Peking University. Beijing 100871, China)

Abstract
fibrin B chain polypeptide ( FB 15~ 42) was designed and constructed. ScuPA-32k ¢DNA was obtained by

A novel plasminogen activator containing low molecular single chain urokinase ( scuPA-32k) and

polymerase chain reaction (PCR) from pro-urokinase gene; while FB ( 15~ 42) ¢DNA was generated by joining
synthesized oligonucleotide fragments together. Through suitable linker and approximately restriction site,
scuPA-32k and FB (15~ 42) ¢DNA were ligated together. The fusion protein was expressed by IPTG induced in
E. coli .
chromatography and Sephacryl S200 chromatography. The apparent molecular mass was 35 ku shown by SDS

After denaturation and renaturation, the aim protein was purified to homogeneity by Zn** chelating

PAGE analysis. T he special activity was 87 000 U/ mg detected by fibrin plate determination. The enzyme had
similar kinetic parameters to that of natural uPA-32k when was assayed with the chromognic substrate S2444.
However FB (15~ 42) /scuPA-32k had higher fibrin affinity than that of natural scuPA-32k and had antifibrin
polymerization. These results showed that the fusion protein had good respects.

Key words low molecular single chain urokinase, fibrin peptide, fusion
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