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BB AN TRER YA ES
7E CHO B e B4 e RRF 5%

AEM MER H OB AHE

(F PSR e B A TR T, dE5T 100071)

WE PO YR A RBETUAR - (80 TR R (In-UK) @& 8, AT AT 2T 4 85 A (135 A R0 R
PRI AR TR PR, A B TT A B 2 2 ) A 25 49) . HE T30 FH & 2 IR (G.S)s 1 Tin-linker-UK filiA 85 76 CHO 4 i
RIS I I R A O T R R, R S AR 5, R In-UK BlA B AT T o T OoE, AR
P, BP0 T (moiety) AN AL B, LU B2 K T W08 (1 2. (1 BAL s kAT SR AR S5 vk, IF 03 AT
58T UG 1 11 FP Tn-linker-UK % UK-linker-IIn 848 /A7E CHO 41 Jfi 70 P ik I I R E 1, B 28 0 e 31—

PR R R ALK,
KR EbEEA, ERIL B, CHO 41

FRTES QT8

oh T IR IR S PR R 2 5 s AR R, A
S8 2 A LLR I A b, M) g A S T S R
AR, T B — ot N AR R e 1 B 1A,
TEXTZ BB AT AR X AT G5 AR R 6t 1, %3G
BEAT T NG AL S0 AR SRS g e, 43 21156 F )
R S 1 58 SR A B B 1) N YRAK B BT A4 TIn,
I LA R PEIR(GLS), AR R T N5 AL Tk
PUAAR - AR5 7 5T & R B (1) il i DY (Tin-UK).
ARG HE DFE R P S T ks, Bl T
MRS 8 X mik, T HOK A g A )38 Ja
WEEAFT s e M, SECERE AR
EdT S, I8P = TR 1AL R A 8 X A7
75, Tl LRI DsbC Mk B Ik iR 2 S e 1
R AT VAT R A 552 IR /N 50 43 3R 0 7= W ¥ ] s k3R
KW B S 7R CHO 4 i o 6] 2 il & 2k R gE 4T T
A IR ST, e 208 i M Ak IR 3R K T Ik #
10 wg/(10%ell-24 h), (HFKIK =) 48 % B K BT
DR RS, JEHR AR Al R 5 B

— RNy, IR, AR
TP 00 T ST & R ORFE A D) i
P, AR R TR R 25 ) 4 i = 4t P ) 2 1
B, DR ko B i B LB 30 DX S5l 5 A 2 30 (R A 1
g5Ke, BN TE T g M B 1 LA UK. DR
HARA, UHESHEERMMEGEATERAE
A NG R S A R IA R G h AR, 40
TEEH IR BRI IR PRI 5. K IR LA,

KR . BRI A . TR L. &
FEIR S AN 237 (R PR T 1 55 22 A T #2352 1)
RlEr R 1 (9 Th g R e PSS, ARHIF T 3 2 B e 0%
P2k (linker), 25078 P> 243 1 (moiety) i A 57 &
DA S GEAR LR B 1R B RO A s S5 T, It
B EAT T YU R BB - K T R IR
W Rl 2 . AT h B S A 2 ) AT A
BESE T LA

1 #RFTTE

1.1 ##

P AR E.coli XL1-blue 4 A % fR 47, 41 i Bk
CHO/dhfr #1 COS7 A A=/ 47 ikl pMCE-IInUK
A1 pMCEd-TIInUK 4 A% 5 14 42 (1) P A e 6 1y AR
FEEDTAR - AR 1 o PR Rk 5 25 DL R I L 30 )
I g Ik BARS, Bk pMCE-proUKGD 4 4 % 1)
(1) proUK-KGD il 75 35 PR 1) A 234k

W BRI PE N VI . T4 DNA JE B8 . pfu
DNA & 1. dNTP 5506 H TAKARA 2w fl Eifg
ETAEMHEARAT, (M IMDM ks % 5 H
Hyclone A w5 $i/E % G418 W H Sigma A A5 &

*EEmBAR “8637 T I H (2001AA215351).
* HTHEER AL

Tel: 010-66948828, E-mail: yawy(@nic.bmi.ac.cn

e HA: 2004-12-30, 252 H 1 2005-02-28



2005; 32 (6) EMUFESEYYNIEHE

Prog. Biochem. Biophys. . 545 .

PUR G 1gG A AL = H45: “FPifR 1gG-HRP
V) B AL AR 2 vl s HAh AR A7)
H AR E AL, o Hral.
1.2 HHpEtESF

CHO/dhfr - 41 i & B £% 7% K A & 4 mmol/L
L-glutamine ] IMDM X5 7% %t , JF ¥ 0 1.5 gL
NaHCO;, 0.1 mmol/L X 3214, 0.016 mmol/L i
LA S 10% /A= L3 . 7 126 70 55 AT A v BE AL 5
BEPUIR - PRIABGRL G LR 4l bk, 75 Bk it i
FRHEP AN G418 RZYKRFE N 400 mg/L. COST 4
Ji 5 RS 72 K H & 4 mmol/L L-glutamine (1) IMDM
FEgRHk, AN 10% /N 103 ,  %e 4y 5 FHJC IS
FEFRHE (SFM, A Jr R A A0 5T D1 2R 1557
1.3 ZREAIS (MCS) BB

25 i 2 5 ST IR Pmcal Al Pmes2 (J741
WA 1), N TE Mk IFaG 0> 7RG, TCRE ke 4T

3 0.25 wmol/L (¥, 95°CALH 10 min, B )52
2 Bl 22 A, (AR 2 BEADIE K CS T A e 2 1)
Z o BEAL AT, FFAE 5" JE K EcoR V IV K, 7
'3 TE K BamH T KGR 3.

1.4 4 #h IIn-linker-UK Bt & E R B 72 &

PL pMCEd-IInUK 4 #i #)c , LA Pleader+PlIn3
PHIWAR 1) A58, 3§88 A 5 I n KE 5
Jr Bt (PCR1); [ LA pMCE-proUKGD A #645, LA
Puk1/Puk2/Puk3/Puk4+Puk0 (£ ¥ W% 1) A 514,
P A 4 BiASA linker-UK (1) 35 K/ Bt (PCR2),
RIGH PCR1 P2 Xho 1 5471, PCR2 =¥ 43 5
F Xho T +Not T XY, [Ai 44k PMCEd H EcoRV
+Not 1 X1, 437 [ S A T4 DNA &M EAT 3
JFrBOERE, TR 4 Fb In-linker-UK @& 527, 4>
5 #r %4 4 pMCEd-IInUK1, pMCEd-IInUK2,
pMCEd-IInUK3, pMCEd-IInUK4.

Table 1 Oligonucleotides used in this work

Oligo name

Pmcsl ATCGATGGTTACCGCTAGCGGCCGCGAATTCG

Oligo sequence

Pmcs2 GATCCGAATTCGCGGCCGCTAGCGGTAACCATCGAT

Pleader ATCGCCGCCACCATGGGATGGAG
Pleaderl
Pleader3
PlInl GTGAAGCTTGTTGAATCTGGTGTAGAAGTTG

PIIn2 CAGCGGCCGCTTATTTGATTTCCAGCTTGGTGCTC

PIIn3 GATCTCGAGCTTGGTGCTCTGACCGAAAGTG

Puk0 CAGCGGCCGCTTATCAGAGGGCCAGGCCATTCTC

AAGATATCGCCGCCACCATGGGATGGAGCTGGATCTTTCTCTTTCTCTTGTCAGGAACT
TCTCTTTCTCTTGTCAGGAACTGGAGGTGTCCTCTCTTTAAAATTTCAGTGTGGCCAAAAG

Pukl AAGCTCGAGATCAAAGTGGATATGCGTCATCTGAAATTTCAGTGTGGCCAAAAGACTC

Puk2 AAGCTCGAGATCAAAGAAACCGAACTGGAAAACCTGAAATTTCAGTGTGGCCAAAAGACTC

Puk3 AAGCTCGAGATCAAACGTAAAAAACATGCGGATACCGCGGCGAAACTGAAATTTCAGTGTGGCCAAAAGACTC

Puk4 AAGCTCGAGATCAAACGTAACAACCTGGCGGGCGCGGAAGAACTGTTTGCGCGTAAATTTCAGTGTGGCCAAAAGACTC

Puks AACAAGCTTCACCTGCGCGCAGCTCTGTTCGAGGGCCAGGCCATTCTCTTCC

Puk6 AACAAGCTTCACCTGCACCTGGCTAAAATAGAGGGCCAGGCCATTCTCTTCC

Puk7 AACAAGCTTCACTTCCGCTTCCAGACGCGCAATTTCTTCCGCCACTTCCAGGCTGAGGGCCAGGCCATTCTCTTCC

ACAAGCTTCACCTGGCTACCTCCGCCTCCGCTTCCGCCACCTCCGCTGCCTCCACCGCCGAGGGCCAGGCCATTCTC

Plinkerl

Puk33k3 ACTGCGGCCGCAGATGGAAAAAAGCCCTCCTCTCCTCC
Puk33k4 ACTGCGGCCGCAGATGGACAAAAGCCCTCCTCTCCTCCAGAAG
Puk33k5

GCCCTCCTCTCCTCCAGAAGAATTAAAATTTCAGTGTGGCCAAAAGACTCTGAGGCCCCGCGATAAGATTATTGGGGG

AGAATTCACC

Puk33k6 CACCCTCAAAGGCATCACCGCGGGCCAGGTG
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1.5 4 #h UK-linker-IIn & & F Y%

L pMCE-proUKGD A5t , LA Pleader3+Puk0
UFPHIIEE 1) 514, § 8 A5 5 IR 7
UL PRI 3 DA BE (PCR1). 2R )5 BL PCR1 1
FEM N RERR, DL Pleaderl+Plinkerl/PukS/Puké6 /Puk?
PR 1) 514, § 85 4 TS [FBER IR
singal-UK-linker f¥] J& [ Jv Bt (PCR2). [A] I LA
pMCEd-IInUK A #A54%, L PIIn1+PIn2(J3 41 W% 1)
5y, Y I 3R R BE(PCR3). 2K J5 8
PCR2 7% 4> 5 F Hind I ¥ 47), PCR3 7= ¥y i}
Hind M +Not 1 XY, [A] 244 pMCEd H] EcoR V
+Not I XUU1, 43 IRl G H] T4 DNA M #: 64T 3
HBLOER:, T 4 Fh UK-linker -IIn f@f & 3L X,
4% W fir 4 4 pMCEd-UKIIn, pMCEd-UKIInl,
pMCEd-UKIIn2, pMCEd-UKIIn3.

1.6 3MEAMMAARTH In-UK & EEH8
ek

L5 kL pMCE-proUK-KGD 4y #5 Bz, 43 51 BA
Puk33k3/Puk33k4/Puk33k5+Puk33keé b 514y, 1
UK33k, [Hl#z, 404 o8 UK33kl, UK33k2 Fl
UK33kd, #RJ5 LA UK33kd AR, LA Puk33kd+
Puk33k6 A 5| ) AT R, EId
UK33k3. fiki pMCE-IInUK #£47 Not [ +Sac [T X ik
), [AIREALFE A0 ) UK33k1, UK33k2, UK33k3,
SRE o W) B, R 8 R pMCE-IInUK33k1,
pMCE-IInUK33k2, pMCE-IInUK33k3.

1.7 ZEARENERN IIn-UK fEE& ERRFRIX

B FR A i T ML R 7 i, SRR SRR
a5 10 £ )a . HIAAE ST SDS- 2R TN A G i B I
HLVK(SDS-PAGE), Fifi 5 % E0 2 A IR 2T 4E 2= I, Jf
WG, AU PR B 1gG F1 HRP- £ 51 %
IgG, fJa A DAB (%, # H Santa Cruz /A ]
f] Luminol reagent, &R 5V ] X )6 A B A

2 & R

2.1 EFiEH IR pMCEd HIHE

JFORL 2K pMCEd-IInUK ] EcoR V +BamH 1 XU
BED, AR K B, ARE S I 1.3 HhJvEaR K
T % v AT v, ARG IEHE, 444k pMCEd
(1), BE G007 3R 8 e B 7 A1) OE . 1 A AR
JAFF PCMV R INT —A 2 5 AT f{(EcoR V
-Cla 1 -BstE Il -Nhe 1 -Not | -EcoR 1 -BamH 1), Jj
57 B i 1 22 Tin-UK @l 3 DA 1) v B A0 g
HAZBAR ) neo FEH R IE L1 78 73 15946, 7EbE

HUHE B 5 BT R AT B A 5 e PR TR A 3 K K1 U g
AR F2AE A .

Fig.1 Illustration of plasmid pMCEd
PCMVIE: CMV major immediate early promotor/enhancer; MCS:

multiplecloning site; IRES: internal ribosome entry site of the
encephalomyocarditis virus (ECMV); dhfi: dihydrofolate reductase of
PSV40:

mouse; SV40 early promotor;  Neo: neomycin

phosphotransferase; pUCori: the replication origin of pUC plasmid;

Amp": ampicillin resistance gene.

22 BERA-RS FRERAEMEEBIINE
R R

JE T30 R IR (GLS), B FRBEPLAR - (K53 1 i
BRI A B A AE CHO 40 i b 20 Wb Rk e, HY
TR S B, RO O SR BEAT () 8 1 s ED
AR, A2 NI B AL T HLR AR S
AL T IE R RN I A i iz ) @, AHIEST [R] I
YR T OB 0% B2 K (linker)s 202 B A > 7
(moiety) FRIAH A7 B DL S 58 A% 32 F I B 3 1) & 1 iy
VAL f5E 2 B 7, Rz 2 & R BT BB i
T
2201 CE PR S SRR AS 5 AR B
IIn-UK #4585 FI7E CHO 40 i p R PRI 5 .

DAL AR (Tn) 2 Ji i P 2 JE PR ke Bk S A0 1
JoU R PRI (UK) 12 o 5% R e 1 8 a6 R
SROE B IR £ B % (http:/ibivu.cs.vu.nl/programs/
linkerdbwww)iEA TR %, Fhik T 4 PMIERIKE 2)
WATHEIE. 0 14 7k, R IR T 4 R
$2 1K 1) Tin-linker-UK [ il 75 % 5] 52 B 22 pMCEd,
T 4 Fl Hn-linker-UK il 28 111K 4 T35 STk
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pMCEd-IInUK1, pMCEd-IInUK2, pMCEd-InUK3,
pMCEd-IInUK4.

TEHkIE UK-linker-IIn @& 2 1 0 FEE IR,
DU 23T 5B R P (UK) F2 256 g 1) 2 2 IR ik 3
FAE DA (n) 128 i om 5% 1y 410 0 JE A, #8280
SRIERIREAEE, PRIET 3 MNMEBNR (& 2) #HAT0T

JE, [ R T AR T M B K (G.S)s 1
UK-linker-IIn 580 H. 2 1.5 THI7%, KT
4 il AN [7) 3 42 K ) UK-linker-TIn @il 5 55 X o B 42
pMCEd, # # T 4 F' UK-linker-Iln il & & &
ff) #¢ ik Jit Ki pMCEd-UKIIn, pMCEd-UKIInl,
pMCEd-UKIIn2, pMCEd-UKIIn3.

Table 2 IIn-UK fusion genes constructed in this work

Form of fusion gene Name of fusion gene

IInUK

IInUK1

IIn-linker-UK IInUK2

IInUK3

1InUK4

UKlIIn

UKlIInl
UK-linker-IIn

UKIIn2

UKIIn3

Sequence of linker ID of linker
GGGGSGGGGSGGGGS (G.S)s
KVDMRHL 2btvB_3
KETELENL 1bjt 9
RKKHADTAAKL IdegA_1
RNNLAGAEELFARKF 1bpoB 2
GGGGSGGGGSGGGGS (G.S);
ALEQSCAQV 1dfcA 2
LYFSQVQV layrA 2
LSLEVAEEIARLEAEV 1bgxT 4

The ID and sequence of linker were quoted from http://ibivu.cs.vu.nl/programs/linkerdbwww.

BRI EE R 8 Bl BURL A pMCEd-IInUK. (3 7 [
A JE T 08 3% #2 IK(G,S)s 1) Tin-linker-UK it & 3
K 235 Ssp T J#EATE A, SR )5 H Invitrogen 24
) 1) i A& Lipofectin2000 #% %t CHO/dhfr 41 2 ,
B i F 400 mg/L ) G418 HEATIRik, 5 v B T i

8-

30—

5, BT IR A SR, BUCMIE R IR G,
P BE AT BT T B Ay T AL R SR
SR, R 8 P TN [ FE IR S S AN
7o R D R A SOl o = S R T Ao o
(Kl 2).

Fig.2 Western blot analysis showing the drgree of proteolysis for IIn-linker-UK and UK-linker-IIn

fusion proteins expressed by CHO cells

The CHO cells that secreted IIn-linker-UK or UK-linker-IIn fusion proteins were cultured with serum free culture media .

After 24 h, culture media containing secreted combinant protein were concentrated about 10 times by ultrafiltration and

then subjected to Western blot analysis using anti-urokinase antibody. A and K: protein molecular marker; B: IInUK; C:
IInUK1; D: IInUK2; E: InUK3; F: [InUK4; G: UKIIn; H: UKIInl; : UKIIn2; J: UKIIn3.
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2.2.2 SEAREBIK AT 1% B (1 B U SO Tin-UK
Rl B (145 CHO 41 i Ao P s .

Z 1 1.6 #4573 PUBT Y Tin-linker-UK fili &5 85
S I i S e S T PN D d e D D (53
T BER AR A2 A s R kA
ADGKKPSSPPEE) 1 4 4~ 4> T I IE B IE, %
BT TG 53 o B R ) 2 v, 1 HHEAE IR
W R 4y 1 rh B2 /E ) Kringle X (Kringle region)
b5 PR WO o 2T T g DX (RIIR 20 7 ot 5 R I
scu-PA32k) - [H) Ry 422 IR, 75 b 3% F2 ik b AR 4y
TR PRI N i, AT 2 AN ERA I A ) 2R 1
WA A, B KS~K (WS IR R 75 9 HAE R
B 2y R AR R S, T R AT g D) 4L
SR RIS~F'S7 %) 45 i I D) S 37 500 AL S ) 3 A
WrRha E A, IInUK33k1 6 2 AN A R R 5467
MOHS R BE AT S48, IImUK33k2 W 5¢ 48 3% 3 &
KS~K (R R B0 A, (HAR B T RS~F ()
I D) B4 55, 1 IInUK33k3 W) 5848 3R R T
I 2 AN EE AR RO A A

A 7 i & 1 kL pMCE-IInUK33k1, pMCE-
IInUK33k2, pMCE-IInUK33k3 A Jit ¥ pMCE-
[InUK 1565 4 COST 41 it A7 bR RIA WAL, &5
RARWAE COST gifiurtr, S8Rt Mg RO A5 1)
Rl R B BT AR e, IR 2 MR A
fifg 0 A7 55 R 58 A2 I Rl 2 1 IInUK33K3 (] 3).

A B C D E

o

Fig.3 Western blot analysis showing the degree of
proteolysis for different IIn-UK fusion protein expressed by
COS7 cells
The COS7 cells were respectively transfected with palsmid DNA of
PMCE-IInUK, pMCE-IInUK33kl, pMCE-IInUK33k2 and pMCE-
IInUK33k3.After 24 h, the secreted IIn-UK fusion protein in serum free
culture media were concentrated about 10 times by ultrafiltration and
then subjected to Western blot analysis using anti-urokinase antibody. A :
protein molecular marker; B: IInUK33k3; C:IInUK33k2; D:
1InUK33k1; E: IInUK.

AL 117 1% B fib & 25 1 TInUK33k3 78 CHO 41 g h itk AT
FaE . BRI EcoR V +Xba 1 XUEE 1) 4
IInUK33K3 /@l &5 3k (K v e 2 8 ik pMCEd #g 3
15 34K pMCEd-IInUK33k3. 5 2.2.1 XL, 4% 4
CHO/dhfr-4f i - 1] £ V8 & v B (1 A FE i, A
T ETEEE T RIE =PI, G R, R
2 AN E I R A S I Rl A B ) IInUK33K3 75
CHO 41l g 32 I} 3= 22 DLE 3 TE AAF1E (2 60 ku),
R DLE B B Al IR (B 4).

Fig4 Western blot analysis showing the degree of
proteolysis for IInUK33k3 fusion protein expressed by
CHO cells
The CHO cells that secreted IInUK33k3 or IInUK fusion protein were
cultured with serum free culture media. After 24 h, culture media
containing secreted combinant protein were concentrated about 10 times
by ultrafiltration and then subjected to Western blot analysis using

anti-urokinase antibody. A: protein molecular marker; B:IInUK; C:
1InUK33k3.

3 W’

FAT, BEDI e HoR S O A2 0T 58 1Y
—ANERURE, BRI T, MRS
H L8 H 8 E R I eRalifl, BN H & H
FEAR A RORSE MRS, DA T S A8 B 41 2 1 250k
T, IR WSS S T A 22 I R R S8
b AR, MRS S P I AR, JTIE
RAERAT RV ARSI HRIE RGP RIEE
e s An, LA R H O A
Oy PR . D IAE R Rl S SR T, IR R
73 1 (moiety) Z 18] FEFRIOE — MRS AT
RN, AEBRTH RS R N, R RN %
FAT IR A I, DR UEE R IK P
AN T REMG AR AT IR]_EAT L 10 R DUA R ILT)
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A8, DT R Vvt BIUE 6 1 JEE B DR v 2 R e 3 4 T e
o BRBEAN B 7B A M. [N, KR RIS
R, KA. R SO 7 AL A%
xRl E A R E A B B RS R H AT, AR
B EAT 24 W A Bl die It e B R e o B R
BK W1 Zh g, & FE http:/ibiva.cs.vu.nl/programs/
linkerdbwww I http://www.fcce.edu/research/labs/
feng/linker.html %%,

FE A S5 2 DUAT B9 AR o, R D 34 2 Ik
(G.S); 1%t In-linker-UK fili#5 85 1IN, R I E A1)
Rl 5 1 AE CHO 41 i b Hh B St (0 B A O 1 A
RPBEGTAR - %7 7 B R 0 Al & 3R 1 AE CHO
I RS AN N1 P N = 7 T L 3
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[, (ELJE T P R R P 4 21 ) 22 Tl SR AR AR HR AR
L P A ) A T L 03 B BT AR B Sl A
5 A AL B AR B e IR L A e L, 2R
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Anti-proteolysis Study of Recombinant IIn-UK Fusion Protein in CHO Cell’

LIU Zhi-Gang, LIN Jian-Bo, Du Yun, Yu Wei-Yuan™
(Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071, China)

Abstract  Fusion protein IIn-UK was constructed by fusing ScFv specific against human fibrin with low
molecular urokinase with linker (G4S);, and this fusion protein was a potential targeting thrombolytic agent. But
the fusion protein leaned to be proteolysed while expressed in CHO cells. To overcome this problem, four new
linkers were selected from linkers database by using the program at http://ibivu.cs.vu.nl /programs/ linkerdbwww,
and four IIn-UK fusion genes were reconstructed by replacing linkers. And other four fusion genes were
reconstructed by changing reletive position of two moities and replacing the linker. The degree of proteolysis of
eight reconstructed IIn-linker-UK or UK-linker-IIn fusion proteins were analysed with Western blot by using
anti-urokinase antibody, the results showed that all eight constructed fusion proteins were degraded partly while
expressed in CHO cells. So three new IIn-linker UK fusion genes were constructed by using a new linker coming
from pro-urokinase and removing one or two cleavage site of proteolytic enzyme around the linker. The Western
blot showed that [In-UK fusion protein removed two protyolitic enzyme cleavage sites had good anti-proteolysis
ability in COS7 cell and CHO cell. Thus it laid a foundation for preparation of IIn-UK fusion protein in CHO cells
and further research of targeting thrombolytic agent.

Key words fusion protein, linker, proteolysis, CHO cell
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