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Condruction, Expression and Identification of Gene of a Nove
Snge-chain Serine Protease o Hepatitis C Virusin E. cali

DU Qii-xin, HOU Li-hua, CHEN Warrrong, LIU Shuling,

ZHANG Yong-guwo , SUN Darming, WANG Hai-teo
(Beijing Ingtitute d Microbidogy & Epidemidogy , Bejing 100071, China)

Absgtract Based on the crygalographic sructure of hepatitis C virus(HCV) serine protease, a novel snde
chain serine protease was desgned in which the central sequence of aofactor NSAA was linked to the N-termi-
nus of NS3 serine protease domain via aflexible linker GSGS. The fuson gene was obtained by two-4ep PCR
carried out with three primers and then cloned into the prokaryotic expresson vector pQE30. The recombinant
clone was verified by DNA sequencing. The dnge-chain recombinant protease was over-expressed as oluble
protein when the E. cdi wasinduced at low dosage of IPTGand cultured at low tenperature. The protein was
purified to honology usng Ni-NTA agarose meta dfinity resn. The purity was egimated to be over 95 %. The
purified protein was used as antigen to detect the gecific antibodies in blood dorors. It was found that over
seventy-four percent of blood dorors had gecific antibodies. A cleavage sysem was esabli shed with recombi-
nant subgrate NSbab and purified protease in vitro. When it was used as nodd to eval uate me conpounds,
AVISF wasfound to inhibit the activity of serine protease , while the EDTA was rot. Thus, the purified Snge
chain serine protease and the in vitro cleavage sysem make it possble to develop enzyme inhibitors.
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(HCov) RNA ,

9.6 kb , 3000
10 ’
5 (NS3 NHAA NSAB NHA
NSEB) NS3/4A
HCV
NS3/4A HCV
[
HCV ,
, NS3/4A NS3
NSHAA )
(2]
NHA/B , NSA/S NSAB/5A
3]
1
1.1
1.1.1 6
pQE30 QIAGEN ;
HCV NSBpis: pGEX-3X-NS3N'™ |
; M15[ pREP] .
1.1.2 (NI-NTA agar-
0x) QIAGEN ; NBab
; BamH Hind
T4 DNA Taq
HRP Herce ; T™B
;PCR Pure
Contech ; HCV
1.2
1.2.1

p GEX-3X-NS3N HOV NS3N 181
) NSHAA , 3
. PL:5-C GGATCC GGT TCT
GIT GITATT GIT GGT ACA ATT ATT TTA TCT GGT-
3 ;P2:5-ATT ATT TTA TCT GGTI AGT GGT AGT ATC
ACG QCC TAC TCC CAA-3 ;P3:5-CCC AAGCTT TTA
GGA CCG CAT GGT AGT TTG3 . ( GGATCC ,BamH
; AAGCTT , Hind ; )

P /)3 NS3 3 181
t P]-
P3 NSIA NS3
1.2.2
pQE30, PQENS3N4A.
1.2.3
LB ( 100
molL , 40 mglL) ,37 Aso = 0.8
, IPTG 0.2 mnol /L ,20 6h

. (50 mmol/L TrisHA
pH7. 4,100 mi/L

,0.3 nol/L Nadl ,2 mmol L3-
5 m/L NP40) ,
1oL ; 30 mn (150 W
x1mnx10 ) ,4 12000 r/mn 20 min,
0.22um 1m
Ni-NTA Agarose 4
1lh, ) ;
10 20 W (50
mmol/L TrisHA pH 7.4, 100 mi/L , 1 mol/L
Nad , 20 mmol /L , 2 mmol /L3- SmiL
NP-40) ; 5 E (50
mmolL TrisHA pH 7.4, 100 m/L , 1 mol/L
Nad , 250 mnol /L ,2 mmol /L B- ,5mi /L
NP-40) . 30
M, 2 x , 15%
DSPAGE,

D (50 mmol /L TrisHA pH 7.4, 100 mi/L
, 1 mol/L Nad , 2 mmol L3- ,5m/L NP
40) (5hx3 ).

(g/l_) =145xA230 -0.74 % Ao .
1.2.4 HIA
(50 mmol /L NaHQO; ,pH 9. 6)
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1glL, , 1501, 95 % ( ).
4 ; (3% , BS 1 2 M bp
pH7.6) ,37 1 h;BST(0.5 % Tween-20) ,
1001 (2% ,BS,0.5%
Tweerr20) 1 100 ,37 1
h; BST ; 100u | HRP
37 1h, , T™B 10 min 2 - 200
Mol H, 0, . Am — 1%
1.2.5 1004 | ~ o
20U g, — 100
NSbab 200 g,25 mmol/L TrisHA pH 7.4,
100 m /L ,0. 5 nol/L Nad ,10 nnol /L DTT ,5 m /L
NP-40, : , Fig.1 Identification of the two-gep PCR products
2 x ,90 10 min , M. Marker DL-2000; 1. HFrg round PCR product; 2. Seocond
DS PACGE. round PCR product
1.2.6 LG_smi_
(AMSP) BDTA o PR P
30 min; NSGab , =
25 mol/L TrisHA pH 7.4,10 % ,0.5 nol L Per) P2
Nad ,10 mol/L DTT,0.5% NP40,5 mmol /L FMSF pal ] g
( 5mml/L BDTA) , 45 min,
' 2 x ' ' Banti 1 + Hind TII
DS PAGE. Ligationl
> v Bant! 1
2.1 PCR anp’ s Hind 111
pGEX-3X-NS3N , 3 PQE-NS3N4A
PCR , NSSN  NSAA \
. PCR , N\ - //
, 564bp 5% bp  ( Fg.1). ot B
2.2 Fig.2 Scheme for the congtruction of pQENS3N4A plasrid
PCR
pQE30 PQENS3N4A. , 2.4 EBEISA
.Fg.2 . , 86
2.3 12 ,
0.2 mnol /L IPTG,20 6 h, , 12
DSPAGE, 23kD 1 , 73
, , 54
) (73.9%) ,
15.6%,( Fg.3). N Hs 13 , 1
, , Table 1. ,  RTPCR
, HCV , PCR
500 mi 7.5 g , ( ). HCoV
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1 2 3 4 5 M kD )
— 97.4 EDTA 5 mol/L
— 66.2 : , HOoV
BEDTA
— 43.0
( Fg.5).
1 2 3 4 5 6 7 M kD
— 31.0 —97.4
—66.2
NS5ab —® —43.0
— 20.1 NS5ab-1 ' —31.0
Protease ¥
— 14.4 —20.1
. . . . . —14.4
Fig.3 DS PACGE andyssfor the epresson and purity of snde NS5ab~2 —~

chain serine protease
1. Noninduced cdls; 2. Cdls induced with IPTG; 3. Ceared |y

Fig.4 The in\itro cleavage activity of snge-chain serine protease
ste; 4. Howthrough;5. Purified snge-chain serine protease; M. ¢ 4 g P

. 1—5. Oeavage reaction dter 10,20,30 ,45 and 60 min; 6. Potein
Low nolecuar weight merkers ) )
subgrate NSbab; 7. Snde-chain serine protease; M. Low nolecu

lar weight markers

' 1 2 3 4 5 6 M KD
Tablel Antigenic andydsd the sngechan serine protease — 6.2
Qormmercid kit
Serine protease Totdl — 43.0
Pogtive Neggtive
Postive 4 1 55
— 31.0
Neggtive 19 12 31
Totd 73 13 86
— 20.1
2.5
NSbab
, Fig.5 The inhibitory dfect of AMSF and EDTA on snge-chain
protease activity
NSBA NSSB 1. Sngechan srine protease; 2. Potein subsrate NSbab; 3.
Without PMSF; 4. With 5 nmol /L PMSF; 5. Without EDTA ; 6.
! With 5 mmol /L EDTA ;M. Low nolecular weight markers
, DSPAGE. Fg. 4
, NSbab
24KD 12 kD .3
HCV .
2.6 HCV NSBies NHAA:s )

(AVSF  EDTA)

PMSF, APMSF 5 mmol/L (5]
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, NSHAA , (A)
[6] )
NSA
NHAA )
[71 )
, NSA
NS3 , .
(B)
JNSHAA NS3
. Inoue ,
e NSIA NS3 .
) NS3
NSA
(F|g. 6A) NSHAA
, Fig.6 The crygd dructure o serine protease domain and NSAA
centra sequence
NSAA , NS3 (A) Qocrydtd dructure of the NS35.161 /NSAA -3, conplex [ adapted
from Reference 13]
. NAdA NS3N (B) Qocrygd dructure of the NS311g1/NHAA .3 conplex with a
(Fig.6B) . , flexible linker
NSHAA GSGS
NS3 N 1998 Chen "™ Hov
NSBA/B 40 HCV , 10 %
NSbab , . )
(73.9%)
, (112 ;(2)
e NS3 12
N NSHAA , ,Chen
1 / 1
[11]
( : ) ;
’ Nm 1
NSA (1) Hov
, N
, 7 NSHAA ;(2)

HCV
DSPAGE
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250(CB R250) ,

; PVISF

EDTA HCV ,

5 mmol /L PMSF ,
EDTA 5 mmol/l

[12]
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