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1
1.1
1.1.1 HCV NS3 pGEX-3X-
NS3N 6 pQE30 QIA-
GEN M15 pREP Nal® St® Rif® lac™ ara™ gal™ mtl” F~ recA™ uvr’
M13K07
1.1.2 Ni-NTA agrose QIAGEN PH.D.-12
New England Biolabs HRP M13
Pharmacia NS5ab
1.2
1.2.1 PCR pGEX-3X-NS3N HCV NS3 N
181 NS4A 3

P1:5’-C GGATCC GGT TCT GTT GTT
ATT GTT GTT AGA ATT ATT TTA TCT GGT-3" P2:5'-ATT ATT TTA TCT GGT AGT GGT AGT
ATC ACG GCC TAC TCC CAA-3" P3:5-CCC AAGCTT TTA GGA CCG CAT GGT AGT TTC-3’

GGATCC BamHI AAGCTT Hindlll P2 P3 NS3 3
~ 181 P1  P3 NS4A
NS3
1.2.2 PCR BamHl  Hindlll
pQE30
pQENS3N4A
1.2.3 LB
100mg/L 40mg/L 37°C Ago = 0.8 IPTG
0.2mmol/L. 20°C 6h 50mmol/L Tris HCl pH7.4 100mL/L
Glycerol 0.3mol/L NaCl 2mmol/L 8- SmL/L NP-40
1g/L 30min 150W X 1min x 10 4°C 12 0001/min
20min 0.22pum ImL Ni-
NTA agrose 4°C lh 10
20 W 50mmol/L Tris HCI pH7.4 100mL/L Glycerol 1mol/L
NaCl 20mmol/L 2mmol/L B3- 5mL/L NP-40 5
E 50 mmol/L Tris HCl pH7.4 100mL/L Glycerol 1mol/L NaCl 250mmol/L 2mmol/L B3-
5ml/L NP-40 30uL
2% 15% SDS-PAGE
D 50mmol/L Tris HCI pH7.4 100mL/L Glycerol 1mol/L NaCl 2mmol/L (-
Sml/L NP-40 5hx3 g/l =

1.45 % Ay = 0.74 X Ay © hERIF A MR FTATIR AHIEE htto://journals. im. ac. cn
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1.2.4 100pL
20pg NS5ab20pg 25mmol/L Tris HCI pH7.4 100mL/L Glycerol 0.5mol/L NaCl
10mmol/L DTT 5SmL/L. NP-40 2 x
90°C 100min SDS-PAGE
1.2.5 0.1mol/L. NaHCO; pHS8.6
150mmol/L NaCl 100mg/L
150pL/ 4°C 5S¢/l BSA  0.1mol/L
NaHCO; pH8.6 4°C 1h TBS-0.1% Tween 20 6 100pL. TBST
1x10" 2h TBS-0.1% Tween 20 10
100pL 0.2mol/L - HCl pH2.2 10min
18uL Tmol/L Tris HCl pH9.1
20mL ER2738 37°C 4.5h PEG/
NaCl LB/TPTG/X-gal
1.2.6 ELISA 44
ER2738  37C 4.5h
96 NS5ab 100ng/
4°C 5%BSA-TBS 4C 2h 20g/L BSA TBS SmL/L Tween20
500mmol/L. NaCl 37C 1h PBST 5ml./L Tween-20
100pL HRP/ M13 37°C 1h PBST
T™MB Smin Ass
1.2.7 ELISA 13 A
ELISA ELISA PBST
100mg/L
NS5ab 37°C 1h Auso
= Ao - Ao/ Ao x100%
1.2.8 4°C ER2738
37C 4.5h 10 000r/min 10min 200pL
PEG/NaCl 10min 10 000r/min 10min
100pL Nal 250pL 10min 10 0001r/min
10min 70% 30pL TE
96 gIll ABIPRISM™377
DNAstar®
2
2.1 PCR

NS3 © hERFEME MRS wES N Aournals. im. ac. on
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21~32 GSGS NS3 3~181
NS4A  NS3
PCR 1
2.2 Pl

NS4A,) 5 NS3N; g P3
SDS-PAGE 23kD

Fig.1 Assembly strategy of single-chain serine protease
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—974
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—31.0
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—201
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3
. — 144

2

NSSab NS5A NS5B Fig.2 SDS-PAGE analysis for the expression

and purification of single-chain serine protease
1. Noninduced cells 2. Cells induced with
SDS-PAGE IPTG 3. Cleared lysate 4. Flow-through 5.

3 NS5ab Purified single-chain serine protease M. Low
24kD 12kD nolecular weight markers.
2.4 ELISA ELISA
12
44 ELISA
37 NSSab
MI3K07 BSA Ay

13 ELISA 4
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Fig.3 The in vitro cleavage activity of single-chain
serine protease 1
1~ 5. Cleavage reaction after 10 20 30 45 and 60mins DE Q
6. Protein substrate NS5ab 7. Single-chain serine pro-
, H K 2 W
tease M. Low molecular weight markers.
18.5%
DNAstar® MagAlign® 6
HF/W -H-W-X-X-W 5
1.6
M Nninhibited P4/P13 YWPS
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1.0 P11
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0 Pl P3 P4 P5 P6 P7 P8 P9 P10 P11P12 P13 P15Neg
Fig.5 The multiple alignment of amino acids
4 ELISA sequences of positive phages
Fig.4 Competitive inhibition ELISA of positive phage
clones Negative Recombinant protein NS5ab
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Selection and Characterization of Peptides That Specifically
Binding to Hepatitis C Virus Serine Protease

Du Guixin  Hou Lihua Chen Wanrong Zhang Yongguo Wang Haitao™
Department of Applied Molecular Biology —Beijing Institute of Microbiology & Epidemiology — Betjing 100071  China

Abstract The HCV NS3 serine protease that plays important role in the processing of polyprotein
and the replication of virus is a prime target for antiviral drugs and therapy research. Based on the
crystallographic structure of HCV sreine protease a single-chain protease was contstructed in which
the central sequence of NS4A was fused to the N-terminus of NS3 serine protease domain via a flexi-
ble linker and it was expressed at high level in soluble form in E . coli . The purified protease could
cleave the recombinant protein NS5ab into two parts. The purified protease was used as target to
screen binding peptides from phage displayed peptide library. After three rounds of affinity screen-
ing 37 out of 44 randomly selected phages could bind specifically with the single-chain serine pro-
tease and their specificity were verified by competitive ELISA . The 13 sequenced clones represents 6
kinds of sequences of which the amino acids composition is in bias and there is a consensus se-
quence H/F/'W -H-W-X-X-W.

Key words HCV Serine protease Phage display Peptide library
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