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WAL 4% % NS3 B A
B AT 4R BB 858 R ELAR S BIR 5%

Z W BEz

BmE MHE AERE WER A B X84

(PR RIS 22 R BT =, K7P 410013)

WE N RMTFRHCY) NS3 & A5 A HCC) A ER VIR, EILHLHI MANE 2. BEAE AR SMIT SR R

M HCV (¥ 8 284 L4 i —— A an i E e ik =,

ORI SCE R A5 2D R ANIESE. #yd T RIX HCV

NS3H A LLAZ TR, i 1 B8 e 5% e NP5 A 41 fe 22 QSG7701, A7 T R 31k HCV NS3 & A 1 A Sk A=
AT ZR QSGT7701/NS3, DAL SER T~ &, Al 7 40 RS 5 178 4k, 22 24 5t ok 11 3 (MLAPKO) 18 25 3l ol 1 41
ISP K 2 s I8 7 AP-1. NF-kB Fll STAT3 BUGPEAS K. 45 5K 0. HCV NS3 & [ il ik N 7Kk A= A0 -4t it
QSG7701 W35, HCV NS3 & S ERKs/AP-1 1 RE i (2 F 40 i 38 5 1 = ZEHL 0, JfF s Bl s T

NF-«B FI1 STAT3 35k, 5548 41 2 vk L rE 4.

KRR AU SR EE NS3 A, TFANIE, 2255 A B0 (MAPK), H5E

FRPES R36

PN R 98 993 7 (HC V) B e TRl b 520 N 6 {5
LS 2 —, HCV MEURNLEITIR S, #2
WEHE 78 HCV NS3 1 5 HCV AH G - 40 g
(HCO) M R A= 3 PIAH ORI, AR EATT 5T 5 A 1l Ao A
J7 AT A, R 3E HCC B R A, Wiz
BELE . BEAE AR SMIT T 2 R H AR 40 i 2R 5H-
M F, AR HCV B B 2R 15 E 4 fii— A
JHANRAE TR &R, WO IR I 4 A el — 20
BRITANESE. % T b, AW E T3R5 HCV NS3
AL TR, 0 A A g N K 2B AL H 4 g
& QSG7701, HEALEEEFKIE HCV NS3 & H 1 AU
AT 40 i 2 QSGT7701/NS3, LA Ay s it JLt,
5T HCV NS3 85 1168 JH- 40 I A= 40 27 R 1 10 5% 1
JAHSCALH.

1 ®MEfRAZE

1.1 ##

1.1 Jiok R B FK. Bk p9OHCVeonFLIongpU ¥
(& HCV 4 K % [ 41 ¢cDNA) [ Rice # %
(Department of Molecular Microbiology, Washington
University School of Medicine, St. Louis, Missouri)
WX, FEhR AR kL, MV E fe . HIAE
P15 HCV NS3 B BEAR . 4450k pcDNA3.1(+)
FKGFF AL DH-5a. TG1 h A= R A7,

112 4. NJEKAEACRT 41 & QSGT7701, W H

v RE A e E AR )AL 2 A0 I A ) A T
DMEM = 8 1% 5 55 0 10% K3 160357 4 /N 24 1 3
100 U/ml # % 2%, 100 U/ml # % 2 T 37°C 5% CO,
R FRA P 5 9%, ARAR

1.1.3 5. 4% HCV NS3 JE R B st 514, 5
Sty NN Hind 1L (¥ U047 5 VRS 46 %5 051 ATG, 37
i NN 2 1E 0 - TAA F BamH 1 ) D) A7 A5
NS3-1EX: 5 CCC AAG CTT ATG GCG CCC ATC
ACG GCG TAC G 3'; & X: 5 CG GGA TCC
TTA CGT GAC GAC CTC CAG GTC GG 3'. #ith4~
B 1915 bp A B, 1 BRI 2 W] & k.

1.1.4 5857, Qiagene midi kit JFo b7 #2838 7 &
& Qiagene 2 w); Jig A Lipofectin® Reagent Kit
Z# Invitrogen A w77 i s G418 Al 4f fiig £ F% K&
DMEM ¥ &) GIBCO 2 &) /= s Bl ¥ 4 D) iy
HindMl . EcoR I Fl BamH 1 T | MBI A @] ; T4
DNA JEFMG B AW A w] s AN IG5 b DY
FHEY) UM R AR M BREOEE b
#F Sangon Z+ v ; PCR i ifl . RevertAidTM First
Strand cDNA Synthesis Kit. DNA 73 1 i &= b5 il 3
i MBI 7= ;. TRIzol 4 [ Gibco-BRL 23 .
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1.2 7%

1.2 %£i5 kL pcDNA3.1/NS3 [ #) &, i+ PCR
£ MJFCRE p9OHC VeonFLlongpU Hg 18 H ) 1 B, 1%
HE PCR =Wt IR 4l Ak i 1) & (QIAGEN) i HH 5 414k,
PCR j7#). 4lALI¥] PCR =) 13544 pcDNA3.1(+)[A]
% Hindl . BamH 1 XUSEY), ] TADNA % % il
HH:, AENEERITEMME R, ik
AT DRI P 5.

1.2.2 FaE# Y. 4% Lipofectin® Reagent(Invitrogen
2 w) )k A & U W] R 5t RD pcDNA3.1/ NS3 Al
pcDNA3.1(+H) 70 e e 4 i, 7% 400 mg/L G418
(PEPEREFRIE TR IiiE 2 F, BRI, EHARPIEXT
PR B Y I 43098 T 05, LA 150 mg/L (1) G418
YERFTRL, 20 RIGHRIERAwFEY KB FR, Kk
M 96 LA —24 fLH—6 FLI —25ml 55 77 il —
50 ml K5 FR—100 ml BT h AT HE 9%, R
SEAEAR I YA e 22, RT-PCR FER (4 5 EZe A6 i)
HCV NS3 JE M 4 5 5 3R,

1.2.3 RT-PCR. % TRIzol fhi#¢ &1 RNA #:1F L 3%
FEHCA RNA, DNase | LR DNA J&, B2 pg
& RNA HEAT RT W, K45 RevertAidTM First
Strand ¢cDNA Synthesis Kit # {20 Bt 17. 28 J5 LA
cDNA 4 #ifi , PCR #" 14 HCV NS3 3 [K J Bt
(676 bp, 4506~5181 nt), S| il ~: 5 AGA
CAT CTC ATC TTC TGC CAC TCA AA 3’ (1E ),
5" GGC GGA TCA AAC ACT TCC ACA TC 3’ (Jx
X, Aty 95°C AR 5 min; 95°C 45 s,
58°C 30s, 72°C 30s, 35 N ; 72°C FE fif
5 min. [A]iPL B-actin mRNA 15 4 5, 1% )4t
Jie LUK A I HCV NS3 JE K QSG7701 4 g 5 1)
B SEIKOP

1.2.4 HJREDEE. 400 1x10° 4>, T ) PBS It
3 Uk, I ## W (10 mmol/L Tris-HC1 pH 8.0,
1 mmol/L EDTA, 20% SDS, 5 mmol/L DTT,
10 mmol/L PMSF), #K_EJ#E 10 min, 85 15s,
94°CAZ % 5 min, K EJHE 5 min, 4°C1 2000 g
20 10 min, WHE 4 H 1 L3, BCA Protein
Assay Reagent & &, H{ 100 pg O E = 1108 R
T 12% A5 22 0 NI e G Bt I rBL UKk 70 8, FLFE RS
PAETRETYE R, WAL 655 & (R4 14
AF NG (LA 5 o A O g 1 A — S R
#r, B loading control), 5%/t @¥rEl ] 1 h, 4
I BT P38V, i 1 R Ak, p38 MAK(p-P38 MAK)
Pt HCV NS3 & APk (W H Santa Cruz 2 ). $iT

P44/P42MAK FLBE IR L PA4/PA2MAK(p-P44/P42 MAK) |
P INK R $1 % B2 1L INK (p-JNK) $T 14 (Cell
Singnaling A H] ;= ih), =id F#FH 8~12h, TBS Ik
B, 3x10 min, 435 HRP Aric (PTEL. Aokl
) 1gG HEAT A, 37°C, 3 h, TBS WL, 3x
10 min, DAB &%,

1.2.5 Bt ML UK B8 5L 56 (EMSA). 107 41 fitd B ¥4 1)
PBS ¥t 3 &k, W4, Wi T 2 000 g B0
3 min, HEAEZHMT MM A 400 ml (10 mmol/L
Hepes, pH 7.9, 10 mmol/L KCl, 0.1 mmol/L
EDTA, 0.2% NP-40, 1 mmol/L DTT, 0.1 mmol/L
PMSF, 1 mg/L sl MK, PreE . #En
il AN S B AK), RIS VKE 15 min, SO 10%
NP-40 25 pl, REIZIE 15, 13000 g« &L 10s,
W B, AN 50 wl 22 3P B (20 mmol/L
Hepes, pH 7.9, 420 mmol/L NaCl, 0.1 mmol/L
EDTA, 1.5 mmol/L MgCl, 25% H i, 1 mmol/L
DTT, 0.1 mmol/L PMSF, 1 mg/L =414 [ M Jik -
PUAE AN A A BT T, UKE
30 min, JlZ1E % 15 s, 4°C. 12 500 g & 0
10 min, HY L3, BCA VEMIKE 5 -70°C 1447 4%
H. 2Bl STAT3. AP-1 5 NF-kB %F 5 45 5
£ . AP-1-S: 5" CGC TTG ATG AGT CAG CCG
GAA 3'; A: 5 TTC CGG CTG ACT CAT CAA
GCG 3'; NF-kB-S: 5" AGT TGA GGG GAC TTT
CCC AGG C3'; A: 5 GCC TGG GAA AGT CCC
CTC AAC T 3'; STAT3: S: 5 GAT CCT TCT
GGG AAT TCC TAG ATC 3’A: 5’ GAT CTA GGA
ATT CCC AGA AGG ATC 3'. E 34T 5/ Sbnid
(Y A F]),  $M LightShift Chemiluminescent
EMSA Kit 77784, Kl =35 (1) DNA 45536 7.
RISt N . 0 0.5ml EP &R M R 714y,
BATREAR R NAR R 10x 5 &M 2 pl; 50%
H ol 1 wl; 100 mmol/L MgCl, 1 ul; 1 g/L Poly
(dVdC) 1 pl; 1% NP-40 1 wl; 40 k% 8 x wl (1
P PO B, AR 2D AR ICR
B 2wl XK A 20 wl (B HEEE A I K bx
WMz E B, a8 S8 RN 2 ul
FRACHRENF 2 pl ARARCHRED), WP G EE NFE
20 min, AN 5 pl SxUIAEGEMR, T 5% 4L N 4
BRI HL YK, 100 V90 min, A JR Y 05T 7% 45k
JBE 3/4 Wb S AT GGG, SRJE T Je B TRON 22 AP A2 Tk
CHAZER 60's, HF5EE T 20 ml LightShift™ $} 4 22
PR AT 15 min, 0N 66.7 pl LightShift™
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Stabilized Streptavidin-Horseradish Peroxidase
Conjugate 4k 29 5 30 min, 1 x 3 P8 W V6 % 4 x
5 min; ‘& 30 ml LightShift™ J& 4 V- 47 2% v 9 b
7 5 min J5, BIEE T 12 ml &OGIEY) TAE B i
B 5Smin, W= TG, W5 A0T#.

1.2.6 MTT 23 H7. ] 0.02% EDTA i1 0.25% i & 1
TAE S A0S A R A I T, R A A B
1x10° 4> /ml, 50T 96 fLikt, #&fLANMECH 1x
104>, s, 37°C 5% CO, B Fefih %% 24 h ),
s g/L i MTT 20 wl T 4L, k88598 4 h,
R RS TR, 5 4LI0 150 w1 DMSO, $#54ik
¥ )i AR A (K 490 nm) & % FLIT A 1, A
EAE AL bR 22 ) E 7 .

1.2.7  F 4R T (FCM). LL 0.25% i 25 1 B Al
0.02%EDTA VLA e, FH& 10%/N 4 M3 (1) 5 5%
FEPE AN B S5, 1000 g 250 10 min WA 41 L,
PBS Wik 2 R, T 75% LW (KA e, 4
it 4 A 52 ] Cell Quest 3R A% 43 M 4% 2H 41 i
1) JE 1 53

2 & B

21 REHE

Sy 5 4l D, @, @ HCVNS3 HEFAR
ik it ki pcDNA3.1/NS3 #: % ) QSG7701
(QSG7701/NS3-1, -2, -3); @=* |14k pcDNA3.1
YL QSGT701 (QSG7701/ pcDNA3.1); & K%
21 QSG7701.
2.2 HCV NS3 EF7E QSG7701 HfaH #yRiA

ARREH T, 3KAF 12 4 pcDNA3.1/NS3 Bl 7%
SURE, Ry AN TR R SIS 45 IR 22, BEJS
(R S8 BB 3 Bk QSG7701/ NS3 F e [ 21 i 3k 4 T
SEu, 35 QSGT7701/ peDNA3.1 41 i Fl A s YL i)
QSG7701 41 Jia [ inf 33k 47 RT-PCR A 2E (4 Joit B[V
W, %5 HCV NS3 R H R i&, 4R KW .
QSG7701/ pcDNA3.1 41 il 1K % 44 11 QSG7701 4
o R34 K W HCV NS3 JE R e s 5 R IE (K D).
2.3 HCV NS3 1A X4 A& 78 /Y 520

A H MTT ¥ & 3 QSG7701/NS3-1, 2, 3.
QSG7701 /pcDNA3.1 Fl QSG7701 41l i i) A= 47 %,
SE R B R =41 QSG7701/NS3 il g F B H [ K 1) 184
e A, B K P E T QSGT701 /peDNA3.1 Al
QSG7701 41l i (P < 0.05), i pcDNA3.1 /QSG7701
1 QSG7701 4 H 3451 % 2 [R) JG B W 2 7 (P = 0.861)
(& 1).

(a)
NS3

B-actin

(b) 1 2 3 4 5
HCV NS3 (70 ku) =

Loading control

Fig.1 The transcription and expression of HCV NS3 in
QSG7701
(a) RT-PCR analysis of HCV NS3, (b) Western-blot analysis of HCV
NS3.

Table 1 MTT analysis of cell proliferation

Groups A (xs)

1. QSG7701/NS3-1 1.506 3 = 0.063 29
2. QSG7701/NS3-2 1.360 5 +0.004 93
3. QSG7701/NS3-3

4.QSG7701 /pcDNA3.1

1.3670 +0.072 36
1.1353 = 0.053 02

5.QSG7701 1.174 8 = 0.062 59

F=28.533,P<0.05.

2.4 HCV NS3 Fi& 4 i &) #7 89 52 0

F) Fl FCM ¥ 1 T QSG7701/NS3-1, 2, 3.
QSG7701 /pcDNA3.1 F1 QSG7701 41 A i J& 41 43 Aii ,
5B EIR, 5 QSG7701 /pcDNA3.1 fil QSG7701 4H
WA EL#E, QSG7701/NS3-1, 2, 3 =kk#ik HCV
NS3 A P20 i HS IAFARL A 40 B S 39 29 A1 () oA
B G139 i 4 B o /> 1m0 S 39 10 4 Ji 384 s 3R
QSG7701/NS3 4 Mg HAT R R (3% 2).

Table 2 FCM analysis of cell cycle

Groups G1% G2% S%

1. QSG7701/NS3-1 67.0 8.2 24.8
2. QSG7701/NS3-2 70.5 8.0 21.4
3. QSG7701/NS3-3 67.1 11.1 21.8
4.QSG7701/pcDNA3.1 77.0 8.3 13.9
5.QSG7701 81.4 7.2 11.5

2.5 HCV NS3 EH X} pdd/42Mr R4S 1Y A 200

7E HCV NS3 # [ R IA ORI AL Qe 4 i . 5 A
JEURLA L 21 i S A G40 R vh 5 pd4/42M Rk K
ST 22 5. H HCV NS3 2R [ 0k TR B 4 1)
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Yl P44/42MK (p-P44/42MK) (1) i 2 AL 7K T~ IH I i
T 2 JORL G G A0 MR B A i (K] 2).
2.6 HCV NS3 ZEH X P38V FEES 1 B 52

& HCV NS3 £ IR IE TR R4 . A
JTURE G e A0 i S R B G 40 Jifa s P38MA I IR 1k

(b)

1) P3SMAK L5k /K1) G i 5 2 5 (18] 3).
2.7 HCV NS3 EB* JNK #E: 1L B £ 0

7t HCV NS3 £ [ R IE R G 4 i . 5
JTURL A G 41 Jf Je A e G 20 L b A5 TNK R PR AL (1)
INK (p-INK) KIAKPH W& 2Zr (B 4) .

Relative density value

Fig.2 Western blot analysis of P44/42"*X and p-P44/42M\PK
(a)Western blot. (b) Relative density ralne. [1: P44/42; I: p-P44/42.

(a)
ku 1 2 3 4 5
vy ﬁi MAPK
7 - . PA4/42
pr1 PR p-P44/42Mx
L gg,f%% o @;@w 0 Loading control
5

@) ku

1

&= Bl £ Bl @ Losding conrol
Fig.3 Western blot analysis
(a)
ku 1 2 3 4 5
I I,
44 JNK
54 i b e p-INK
44 V .

Fig.4 Western blot analy

Loading control

(b)

—_
(=]

Relative density value

(= S ]

of P38MrK

and p-P38VArK
(a) Western blot. (b) Relative density ralne.[]: P38; l: p-P38.

(b)

e
n

g
W

—_
W

<
W

Relative density value

(=]

sis of JNK and p-JNK

(a) Western blot. (b) Relative density ralne. [1: INK; Il: p-JNK.

28 HCV NS3 RiEFRMFELMMFZEREF
NF-kB ., AP-1 #1 STAT3 ;& 49T 14

DNA 4545 3 11 A2 . i 5 PR 3 1 1) — T
PFahR, EMSA 45 3 WoR (K 5), NF-«xB. AP-1 fll

STAT3 ) DNA 45 & 36 HE7E 3 £k QSG7701/NS3 41
Ji B 5 T QSG7701/peDNA3.1 Fil QSG7701 4
e, W] HCV NS3 & [ v 85 3 Fh 4 5 87 1)
TEPE
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Fig.5 EMSA analysis of NF-kB, AP-1 and STAT3
(a) AP-1, (b) NF-kB, (c) STAT3. I: Free probe; 2, 3, 4: QSG7701/NS3-1, 2, 3; 5: QSG7701/pcDNA3.1; 6:
QSG7701; 7: Competition.

KT HCV NS3 & (A X4l B 5 i 52, i 3
ISR TE 11 45 18 A 58 42— 20 Kwun 55551 Zemel
S0 PR s R IA I HCV NS3 % A AT (i 2E 41 i 1)
B AR R R 2Rk HCV NS3 B 41 i
Siavoshian %5 M1 %2 21) 41 i 35 55 FRAR IS 7] WL
AN TR R B T IA 5 SOG4 M A= 40 2247 kg (P i v
e LA AR KN 1 HCV JEGe e — FhF R 4,
HoA g RN A, 2 B S LR IS K E T4 &
MAEs 5, Ptk, BF9T HCV NS3 &t 50 40 e A=
WIEEAT e, T R IR R e T S
I HCV G 1) H AR

AW FT LAY 40 i Ay s B 0 %, 9 BL HCV
KA ZH cDNA AR, 971 HCV NS3 JE[K
B, R@sRik HCV NS3 & I SR ok, # A
JEAT 40 QSG7701, RT-PCR FIEE ()5 ENZi ks 1
NS3 JE R  5R Ik, UESEARWITE [ HCV
NS3 1 A RIEAR R AL DRI SER. [F]IF, MTT 45
W7 QSG7701/NS3 4 M 5t /K ¥ 5 T QSG7701
/pcDNA3.1 Fl QSG7701 40 s , FCM 4 ¥t & B
QSG7701/NS3 4ii s G1 A4 s/l 1y S JH4H o 3
%, KW HCV NS3 £ 1A (e 40 B 8 5 1R 50

1 6 1) 54 G R 152 A0 LA T S R RS A
Wi, AT HCV NS3 8 F B 5 (1 46 1)
BLHL,  FRATTAL I T 48 € 2 18 HCV NS3 & H A
g0 Mo, MAPK ol B2 A4 7K 1 11 728 4 i e S R
AP-1. NF-«kB. STAT3 [ 35 k4, &I HCV
NS3 FE At Fif ERKs B AL K T30 M A
5 UG (ERK)IE B, 7] N2 1BE 3 K- AP-1,

NE-«kB FIl STAT3 1354k,

ERK 15 5 18 4% 71 1 45 40 Jia 33 5 R 40 Jia ) 39 35
e b B AR Raf-1 450 40 B 4 5 28
MO T ERK P3G AL AR FES, 3% ERKs R {2k 41
M G AR S Jk, DU PE Pk 5848 R4 ERK
RS0 B XUt Raf-1 AT 11 40 A 8 5. [w] 1
ERKI1/ERK2 )% 5 p27kipl Kt 1 RE R A ik
B IR, p27kipl 3 ISP CyclinE-Cdk2 & & 14
()3 PEBH 41 G1/S Y. Yao S5027E T 41 g
() SE T FTHAIE S, HCV R0 8 B ik ix— ML)
T 240 M vy 34 5. FRATT IR HT HE ST AR 2 7R ERKs
RS AKT R, 78 HCV A%y 1 30 A U5 T 4
Jfl QSG7701 MG% ik F% i H AT F A FHL 3X Lk 4g
R, ERK I8 5 2 42 40 359 5 1) — 2k T RN
K. AP-1 1Fh ERKs R EZ IRV, HE%
P25 40 0 5 1 25 CyclinD1 (223804, 52w 41 i 4
Wik, WE R M, ERKs M (a4 5 20T AP-1
AN B 5, & AP-1 % S CyclinD1 ik [ 45
U R e LGERZ A R BN c-fos BL c-jun ()
TR, AU MRS FIAR R EERIH G ) S M
e, RN RIS KT R BENS. AT T
RSN, ik HCV NS3 & A QSG7701 4 il
H1, ERK Al AP-1 [f196 P &R 3G =, Rtk HCV NS3
BRI ERK/AP-1 15 5 4006, ] R A& A4 41
MO G1 A1) S S 38 iy 33 5 240 e 384 5 f3e g 1) —
B

7 FF 40 i 2R (HepG2) R HE T 41 il R (HeLa)
Hassan 55T T 48 2 R IA 1 HCV NS3 25 10 4
K 14 5 P 5% i e FCAH SCHL], K30 HCV NS3 &
JE I INK/AP-1 & 42/ 5 40 M 8 58, 1fi AN 52



. 996 - S YRR R

Prog. Biochem. Biophys.

2005; 32 (10)

ERKF1 P38 MG PE, XA S RA—2, 1
AR5 F AR b e v G 40 7 R QSG770108, i
WS IR SRR RS TE UM RS, R ISR
T N Tl = R R o R i O S e o
HCV NS3 £ 11 AE 27 2808 1 B 5 A7 40 i 28 AL 4K
HE.

FESCRE HCV A Mo s 72k 2, HCV 1l
5 T A 3 AR IR A N N BEEG STATS, [
I STAT3 32+t 2 40 il HCV 5 il 1) 2% Y. 43
T2 gk Ak, HCV NS3 & 1S NF-xB, T Z A}
S1E E B SORE S P, TR, BRATTA S AE N4 g
QSG7701 *', HCV NS3 #& 1 ¢ ¥t STAT3 Al
NF-kB {05, & HCV Bgeid 2 i S 41 i
S SORERI 1) T B L.

2 % 3 Wk

1 Sakamuro D. Hepatitis C virus nonstructural protein NS3
transformsNIH/3T3 cells. J Virol, 1995, 69 (6): 3893~3896

2 He QQ, Cheng R X, Sun Y, et al. Hepatocyte transformation and
tumor development induced by hepatitis C virus NS3 C-terminal
deleted protein. World J Gastroenterol, 2003, 9 (3): 474~478

3 R, O, A R LU 9 RE NS3 A
X ps3 AR (1R IA . AR 2k 24 ik, 1998, 78 (4):
278~280
Feng DY, Zheng H, Yan Y H, et al. Natl Med J China, 1998, 78
(4): 278~280

4 Kolykhalov A A, Agapov E V, Blight K J, et al. Transmission of
hepatitis C by intrahepatic inoculation with transcribed RNA.
Science, 1997, 277 (5325): 570~574

5 KwunHJ, Jung EY, AhnJ Y, et al. P53-dependent transcriptional
repression of p21 (waf 1) by hepatitis C virus NS3. J Gen Virol,
2001, 82 (Pt 9): 2235~2241

6 Zemel R, Gerechet S, Greif H, et al. Cell transformation induced by
hepatitis C virus NS3 serine protease. J Viral Hepatitis, 2001, 8 (2):
96~ 102

7 Siavoshian S, Abraham J D, Kieny M P, et al. HCV core, NS3,
NSS5A and NS5B proteins modulate cell proliferation independently
from p53 expression in hepatocarcinoma cell lines. Arch Virol,
2004, 149 (2): 323~336

8 Sewing A, Wiseman B, Lloyd A, et al. High-intensity Raf signal
causes cell cycle arrest mediated by p21Cipl. Mol Cell Biol, 1997,
17 (9): 5588~5597

9 Pages G, Lenormand P, L' Allemain G, et al. Mitogen-activated

4 MAPK

protein kinase p42™** and p4 are required for fibroblast

10

17

18

19

20

21

22

23

proliferation. Proc Natl Acad Sci USA, 1993, 90 (18): 8319~8323
Zhang W, Liu H T. MAPK signal pathways in the regulation of cell
proliferation in mammalian cells. Cell Res, 2002, 12 (1): 9~18
Kerkhoff E, Rapp U R. Cell cycle targets of Ras/Raf signalling.
Oncogene, 1998, 17 (11 Reviews): 1457~1462

Yao Z Q, Eisen-Vandervelde A, Ray S, et al. HCV core/gC1qR
interaction arrests T cell cycle progression through stabilization of
the cell cycle inhibitor p27Kip1. Virology, 2003, 314 (1): 271~282
AP, AR, RN, A HOV RO AR PO 40 i A= 4 2
AT AR, AR 2R, 2005, 85 (18):1243~1248

Li B, Feng D Y, Cheng R X, et al. Natl Med J China, 2005, 85 (18):
1243~1248

Shaulian E, Karin M. AP-1 in cell proliferation and survival.
Oncogene, 2001, 20 (19): 2390~2400

Treinies I, Paterson H F, Hooper S, et al. Activated MEK stimulates
expression  of  AP-1 components independently  of
phosphatidylinositol 3-kinase (PI3-kinase) but requires a PI3-kinase
signal to stimulate DNA synthesis. Mol Cell Biol, 1999, 19 (1):
321~329

Kovary K, Bravo R. The jun and fos protein families are both
required for cell cycle progression in fibroblasts. Mol Cell Biol,
1991, 11 (9): 4466~4472

Hassan M, Ghozlan H, Abdel-Kader O. Activation of c-Jun
NH2-terminal kinase (JNK) signaling pathway is essential for the
stimulation of hepatitis C virus (HCV) non-structural protein 3
(NS3)-mediated cell growth. Virology, 2005, 333 (2): 324~336
KRBT, Eo i NG LI R (QSGT701) K578 M H:
R AN B IR BRI AT, 1979, 5:7~9

Zhu D H, Wang J B. Chin J Cancer Prevention and Treatment,
1979, 5: 7~9

Waris G, Turkson J, Hassanein T, et al. Hepatitis C virus (HCV)
constitutively activates STAT-3 via oxidative stress: role of STAT-3
in HCV replication. J Virol, 2005, 79 (3): 1569~1580

Fimia G M, Evangelisti C, Alonzi T, et al. Conventional protein
kinase C inhibition prevents alpha interferon-mediated hepatitis C
virus replicon clearance by impairing STAT activation. J Virol,
2004, 78 (23): 12809~12816

Dolganiuc A, Oak S, Kodys K, et al. Hepatitis C core and
nonstructural 3 proteins trigger toll-like receptor 2-mediated
pathways and inflammatory activation. Gastroenterology, 2004, 127
(5): 1513~1524

Kato N, Yoshida H, Kioko Ono-Nita S, et al. Activation of
intracellular signaling by hepatitis B and C viruses: C-viral core is
the most potent signal inducer. Hepatology, 2000, 32 (2): 405~412
Di Bisceglie A M. Hepatitis C and hepatocellular carcinoma.
Hepatology, 1997, 26 (3 Suppl 1): 34S~38S



2005; 32 (10) EMUFESEYYNIEHE Prog. Biochem. Biophys. . 997 .

The Mechanisms for HCV NS3 Protein Upregulating Cell Proliferation
in Human Hepatocytes®

LI Bo, FENG De-Yun, CHENG Rui-Xue, SUN Shu-Yan,
HE Qiong-Qiong, HU Zhong-Liang, ZHENG Hui, WEN Ji-Fang"”
(Department of Pathology, Xiangya Medical School, Central South University, Changsha 410013, China)

Abstract HCV NS3 protein plays an important role in the carcinogenesis of HCV related HCC. But the
mechanism remains to be determined. The cell lines and transgenic mice used in previous studies were rarely based
on HCV natural infection process, so the results acquired may need to be further evaluated. Under such
background, the eukaryotic plasmid expressing HCV NS3 protein (pcDNA3.1/NS3 ) was constructed. Through
transfecting the human hepatocyte line QSG7701 with pcDNA3.1/NS3, the research system expressing HCV NS3
protein was constructed successfully. On this basis, the effects of HCV NS3 on cell proliferation, the
phosphorylation of MAP kinases and activity of transcription factors AP-1, NF-kB and STAT3 were investigated.
The results showed that HCV NS3 protein could enhance proliferation, up-regulate phosphorylation of Erks and
the activity of transcription factors AP-1, NF-«kB and STAT3 in human hepatocytes. It is speculated that, HCV NS3
protein up-regulates ERKs/AP-1 activities is an important mechanism by which HCV NS3 protein enhances cell
proliferation, its up-regulation of activity of transcription factors NF-kB and STAT3 might be relevant to the acute

hepatitis associated with HCV infection.
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