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WE WHAMRHEO (HOV-C) EOREFNANARSENNEESEAR, T8 5RTARNERS
T, MIAAS HOV BN EL RSB R EE X ATH FHREHCV-C EASHAREREEY
XKH, BRMRTESHOV-C EANESEERYIE, RN SIS Changliver A\FFH LR, HAZEZE HOV-C
EAMAFHRIES, RT-PCR J7iifill HCV-C BRETE A SR AN ERE, EAMEEH2ARKILZETTEE
5 Chang-liver P4 HCV-C HH RE/E MMM A4 M IF M. Fik HCV-C H 5 #Y Changliver A 40 M35 5% 20
LS, SXTRAMBEHE, MRpESHIREFIE, EREREEZ MW, A DNA & 21—

#=. BMFEIE HCV-C E AN Changliver AN 6 H

MR I RS A, AR R R LB R

HAERIES 20 RAtEHBEME LY, AMEERENTE
PR g HEBE HOV-C B FEFRET S 2 Chang-liver A 4§

REEMREL, B HOV-CEQE HOV BEHHREN R EEHEXR.

xHEWE OHCV-CEH,
FRGdEE R3T3.ZI

WEN£mE (HCV) B FEHLmLHAM
A lnds, AR E A RRRERE, REEFRIE
BERIBMEACETRE, HH—2 KRNI AT 48
B, REREEREEEE4". BOEA
(CHE) RHCY SHEETHERVERNES
B, fEHCV &R AFRMER S EHFENRT
M-, BT & 55 RNA WA, IEAHE
ILRE AN A A0 c-mye, p53 FEEKFE
X, WWHRAER. BEAGRT, BgoAAs
HCV /Z 3BT B0 A AT 8 46 & BT Al B 78 I A K%,
B B ATE A5 R KSR 4 RS L E
BRASERT . S kR, A5 S TR
T HOV-C B F R A3 AR 4 A Y245 1 B0 3
WA, AR ETE HCV RS IT U A B Rk
FIPER RAEE, 325 R BT 4l B i 016 T A 2587
REEHILEA.

1 #R5TE

1.1 #E5EF

pHCV-MA JiU#i 5 Nomoto 1518, FRiETURL poo
AP LR E A A A EME. BEHE. coli
IM-109 A FAR77. Chang-liver A JT 40 FLFR A2
WrE R, [RHIE A TIEE EcoRL. Xbal. JiFE

Chang-liver AFFE0RE, ML

DNA $2EUR I &, PCR 44 1 5] £ F0 B2 [B] i it 571
. Tag B9, T4DNA 3% 4% B8 ( TaKaRa 2 7] );
RPMI-1640. FBS, G418. lipofectin ( Gibco 2 ),
USAJ; TRIZol. AMV —:k RT-PCR A& ( B
A T EAMRLSA) HOVZLEH —
(CLONTECH 4 7] >; ABC % % @ L & 7 &
(BOSTER 4 7] ); THERZT 4 F M (Sigma 2 7] ),
MIT (Sigma 2 7). BALB/c-nuw/nu #f i A4 £
O
1.2 PCR ¥ ¥ HCV-C EFMHF AW E

HU1 g BRI DNA (pHCV-MA> HT PCR, 1R
¥ 2b B HCV 2 FFFI % HCV-C 314, L#5F]
WA 5" GGCGAATTCCACAAATCCTAAACC 3/, F
WE 144 5 GCTCTAGATGAAGACACTGGCACTGT-
AACG 3, LIPS 5 A & B B 0 2 15 %5 65 A0
EcoR 1 BBYIN s, s 40 5 i Bl & £ (R 35 65 A0
Xba TBEOIN S REZZAFH 96°C H7E VL 8 min,
94°C 45 s, 56°C 45 s, 72°C 1 min &I 28 K,
72°C #E{R 7 min. PCR FE¥) 4i4b I5, H EcoR 1 .
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Xba 1 EEY), B 3L FE 3] PP 4K 80 EwR 1,
Xba I frf L, FALTEEH E coli IM-109, TR
BELRA TR POV, T 5 (AT & H.
1.3 APl it

B0 374 K HE Chang-liver 40 P33 7E 6 fLAR
A, P4 70% ~80% RliE. NN lipofectin-Jit i
A, IUEEEFF6 h BEBRAE 15% R mEs
RPMI-1640 55435575, 48 h E & 0.8% G418 4
Bk, —AREERT 0. 2% 648
PR FEERITE — A, R R AR AT LR

1.4 RT-PCR ##ll HCV-C ZF mRNA &i&
TRIzol ZLAE R Z4AE 40 fil, IRELAIHEL S RNA,
— VAR RET 8 HCV-C BERER, 5/ F7)
B2, 8% 94CTHAEN 2 min, 94T 15 s.
56C 30 s 72°C 1 min ¥ 18 30 M {EIF, 72°C /P
7 min. PPH)H 572 bp. B-actin {EH AXT R, LF
3144 5" TTCCTTCTTGGGTATGGAAT 3/, FiiF5
¥R 5" GAGCAATGATCT TGATCTTC 3/, FH &
3202 bp. ZWHELE RNA IRELUA RT-PCR R 1FH 1R
TR A UL AH AT
1.5 HPEUREIEEEMARA AHCV-C &HMFRE
e A S EN, FES0 pg #AT SDS-&
P BhE B B B9k (SDS-PAGE) 1 H H k4 5,
EAMOIEZEB AR RE L, PBS-S% BiARYIH-
0.02% Tween 20 [HET G, HATH LEBE-PLAGE
FRL, —EBEIREN1:20, RRELDELEAZ
Pl IgG-HRP 51 L § — 4 &, B-E B it
(B R AMEFT), REHERTHERE
1 min, AREEALE, X GHEBIC 15 min B77H
MEA.
L6 REAMBRNEEST CEANARA ST
MBI 0. 2% G418 FRATHEG, HHAT
HCV-C EEHREABASE (100 &l CABC
), AMIEIRE S 1:50, [FINT L POV R
Firdd B e A A BUAE A0 R BRE R PR &
LA,
1.7 “AHBIGEEIE AT
MEMEEMGE PSSR 20 AU EER
prC b AR, Bl P AL AM AR BRA
Chang-liver FTHRR R SN, EAWEREES
SER R AR e A
1.8 “mMAE i e
EFE G 20 A0 EAE TR EUCER IR 3 Al

B, EAREEE N 6 x 10°/ml BIAILE, T 96
fLAEMR, B AL100 pl, BN FEE SRS HEATAL,
T 37C. 5% CO, ¥57%, & 24 PRHE 3 fL, 7F
100 pl REFREPIN2 o/L MTT #1110 pl, #5724 h
JEH100 wl DMSO Fo7r 2AF AP, B 2hE8 45 ()
570 nm FEARLERICEME (A0, B3 FLAISE
EABROMEE R, BFRERTEMNE, DG
FEAE WAL bR, DIBROGEE (A TEAHAE
Ve, 223 AR E K AR EL
1.9 i aCHE B DR

7R 20 LA BRI YA, el p™ BRI
FE s po™OC R4 Chang-liver AT 40, 433 F
FRESVHIL G W SE, PBS ¥E% 2 IR, 70% LEE[E E .
MifbFErE (P e, BB (FCM) £
M DNA FEMY T RA BRSNS ¥
R A 488 nm.
1.10 ERAEEE

SR EhPpIE 3 A, B e HAER. BUERG
20 LA AL T 3 S AE K HR A0 FE R petE R A
RAFURA, FU P FHAEA Chang-liver AFFAH
B, Wk, ®IELAFUEE. AT RERL
B2 . THETAERE. H PRS ER MM IREA
BB R 2 x10°/L. F 1 ml /=5 253 EL 40 B Bl
EHTRRERE R, 8T ENHTS 0.2 ml
EIEMEE 4 x10°. HAFREMN MR, M
M2 OE, 8R4 RUSREREEM. Rk
JETE L.
L11 S5

3 B AFE AR SR A B« 138,
St AR A SPSS 10. 0.

2 4 R

2.1 PCR Y HCV-C HEF LA E

HCV-C EHZ PCR 7 )5, EcoR 1, Xba |
BEY, HVkEMCE BBt A SR P R AR Y
AL, 1BEEAFR P, ZEETEE T
SR, HOV-C BERF A SZEFHIT M.
2.2 HCV-C Z[F mRNA 7& Chang-liver FT 40 i 9
Fik

RT-PCR il &5 B35, HOv-C EETFRE L
PPV E A TR Chang-liver BT 41 AR AR R IA,
T e P BRE A AR FE Bt 28 Chang-liver 1T 4 A
TG HCV-C EFRHFRIE (B 1),
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Fig. 1 HCV core-specific mRNA detection of the Chang-
liver cells transfected with HCV core gene
I: DNA marker (DL20002: 2: PPV moup: 30 P group,

4: Untransfected group: 5: B-actin.

2.3 E A REERE R Chang-liver AT 48 A HCV-
C EEMFRE

EORMTE LRMAAEL L P EA R A A
M RE OCV-C EE, 7 FREN 21 ku, MEHE

e o B RO R PO R A A B G HOV-C B A
=ik (E2).
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Fig. 2 HCV core protein detection of the Chang-liver
cells transfected with HCV core gene

I: Untransfected group: 2: PP group: 30 POWAIC proyp,

2.4 HCV-C E B+ Chang-liver A T 40 R iy )
ICC 4+#h

B4 PO A Rk A A HCV-C B
Fik, URZRABEERE. Ao HAMEERS. K
HYP ARG PV A R A i
HCV-C EBFERIE (B33,

Fig. 3 Distribution of HCV core protein in the Chang-liver cells transfected with HCV core gene
Cad POMIL o cells ¢ x2000: (b)Y PP group cells { x2000; (¢} Untransfected group cells { x 2000,

2.5 B PR . g PN R Al Rk
#yed] Chang-liver [T B 10 & M2

e POV C AL A A0 B AF S R, bR
THAMERESTHA RN, 20 AoARNES

BT IR AR BRE, AR DERAY, TR
FIFRE M T RIF 4 P Grfe 040 Fl 2 R 7 5 A
MMAELS20 RBHREFHRE ARNAZEAMN
ME/E. (B4

Fig. 4 Phenotypic changes of HCV core gene-transfected Chang-liver cells under light microscope
Ca) P moup cells ¢ x2000: (h) PP™2 group cells ¢ x2003: (¢ Untransfected group cells { x 2000,
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2.6 MK

2= Pruras Cﬁfjéﬁ Chang-liver 4 (liver-c
cell) FFEE 24 h LUS MTT i3l A, (& b R A
AFfY Cliver cell) BEME (P <0.05), iy
PO Gk 40 4 B (liver-Neo cell) A 8 SREY
AMBA LR ERET (P>0.05) (E5).
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Fig. 5 Influence of HCV core gene expression
on the growth of Chang-liver cells
A—4: liver-c cell: ¢——: liver cell; m—m: liver-Neo cell.

2.7 HRAM (FCMD S8 E ks

5k H B A Changliver BT 40 R 48 [b, % 4
P I A M AL T S BB LA E, AR
MM DNA B —MEE, TEY P R
4l Chang-liver FFAARAL T S HAMABRATLCBI. LA
DNA 5ERH—MHTHERE (K L),

Table 1 Cell cycle analysis and DNA content was assessed
by flow cytometry

Cell lines 3 phase/% V%
Chang-liver 23.0 5.0
PO _Chang-liver 23.2 5.2
PEAL Chang-liver 32.9 6.2

2.8 AFEREELR

B Rik HCV-C £ [F 1Y Chang-liver BT 41 i A
BE, #AREMEES RESERCHT LMEK
H, B20 RIZEFRABRF D DMEER, HE
FHERL0. 4 cmx 0.5 em, FFEHALATH HE g
B WEARLEMEL, KAARTTL. M7
EfFEN, ARREEME, BKR BRLCHE,
FARBEMR, ZH3EEN, IIREREE

Zar M, MERESESHTESTARERSILT
(E6). T-AHFki& HCV-C £ F [ Chang-liver T 4
B3 4R 48 B ) ok AL b AR

Fig. 6 Section of tumor tissues stained HE
Cad x400, 1 showed pathological karyokinesis phase of the cells in the

tissue of the tumors, | | showed tumor giant cell in the tissue of

the tumers. (b)Y %200, T showed adenctype structures in the

tissue of the tumors, 11 showed parts of the tissue necrosis.

3 9 b7

HCV-C ZEARAHCVEEMSMER, 770
2521 ku, BT 5 HCV RNA £ RRENZ
LEMSh, BEREERETHINARNESES
wiE, EMSRATARSFAREEGRER, AN
Mptt. EERET. FEFUTILA@E: a
SFEA ps3 BER —FHMEEE, P DNA RiR
FAMEAT Gl JAEFI DNA 8, ELEER,

W5 EhET-HLEIS | BE T, Ray A4 HCV-
C EAFH 2 80 ~ 122 fr FAM A HIE p53 BEIF

SEME, (KR ps3 AR T RN EAIE], PS3 BB
fEPRIGHE. b HOV-C EERA Bd 4457 4
e HA F 8BS ( cyclin-dependent kinase, Cdk) 3

E14 p21/ Wafl C i AIETEREE, {23 p2L/ Wafl &4
BRI, W8 p2l/Wafl BOIE M, B0 4 A 3 5 A
P VA BN BEARAEME E (eyelin B
A REMAREE™, THARAMNEE MTE
RIEEEWHBEHREF X", o NF-xB £—
MEBMNMREZRT, SEHEEANEREX, &
SR A B A 5 404k, NF-xB B 5%
KBE&EATERMEHNESY, & TEBIFERS,
NF-xB {1015 S AR # 1B RE— R P BB 1L
¥, IkBEEZ %, NF-«xB NESWLEREE, #A
BABE— RN EHEGERY, HOV-C BEAR
FWITATRE N EERET NFB 5 &5 K
R, BE R B RET NF-<B, HHI40
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AT, T HE A o R BT B B i,
HCV-C EE AR5 HOV @S BT 2K B A3 40 A2
BN RERX A TH—FHERHWVL EA
SraEE MR E, BILEH Icy &R xR
SRAE F 4B, BOAFFABUEATRR AR, b
FHEMZRIEHE PP, ETRIE HOV-C B E
AR AR AY, et EER B %2 HOV-C B R
FIEF AT IR A VAT B 0.

RT-PCR bl e5 %0, Hev-C BRETER
i 20 LN BRI AR PR B RAERE, UL
HCV-C BEFFEHAVE S WA B P e KB R IE
HRAEEM CC R B, IATET B Chang-
liver AFFANBEAYGERIE HOV-C BHHE, EHEAM
TESHEMEERAE, PEHAEA. 5L
2T HepG2 AP LWL EE RAHIR. BT 4 B
RAETHIE, SFHAMHENERRTEHEES, M
FEFFE A A, ik HOV-C B H A K4 fr
oM AR B T, 1SR 20 RELJS, BeA)
H—rHEIFAEMERSEYEEE T 52 %,
EAREHCV-C EFAHMAMBEALL: o HHREK
AR IR R AR, b “0 BT A0S fE i 0e
FARARKRERENR; o HHEE DNA EEX
Bi—WrzE, MgpEMMEEREL. FRERE
7 T 3RIE HCV-C 3 B G B 4l A 5 F A0l 1)
R TR SR A AR A AT O, ST
TR PR BRSO SRS, 20 KRG EMERIE
HCV-C ZHH) Chang-liver AJFHELR 6 RIER =
A ER . B LA S T S AT AR LR
HEAF S, WMIESE | HCOV-C ZEEE G H
Chang-liver ASF4T B §% 244

BAW, B 7 HCOV-C EET SE AR
MPL A R4k, JFEETESIA AR N TR A T A
B, B HOV-C I B S HCV @R B E BT 40 iz i
RAEBEEXE ERE, HOV-C EEE AN
RABMWFEALH BARS FHEIE T T — SR
FUERH, IXBA% A HOV B LR 7 20 4l B s & A AL
TR OB e EBE Ry 0T AN 290 R IR AL B A0 2R 18
Hoai.
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Research on Malignant Transformation of Cultured Human
Hepatocytes by Hepatitis C Virus Core Gene Expression*

Shan Yu'’, Chen Xi-Gu" ™, Huang Bing"’, Hu An-Bin®, Guo Zhong-Min"’, Huang Wen-Ge"’
(UDeparmmm of Experiment Animal Center, ZhongShan University, Guangzheu 510080

2 Department of General Surgery, Union Hospital, TongJi Medical College, HuaZhong University of Science and Technology, Wuhan 430030)

Abstract Hepatitis C virus (HCV ) core protein is considered an important viral structural protein and has been
known to regulate proliferation and apoptosis of the cells, thus, it is belived to be related to cirrhosis of liver and
hepatocarcinogenesis resulting from HCV infection. To further study the relationship between HCV core protein and
hepatocarcinogenesis. The eukaryote expressing recombinant plasmid vector were constructed, then transferred it
into human hepatocyte-derived Chang-liver cell line by lipofectin and established the cell model expressing HCV
core protein. HCV core mRNA in the Chang-liver cells was detected by RT-PCR. Expression and distribution of the
HCV core protein in the Chang-liver cells were identified by Western blot and immunocytochemistry { ICCD.
Phenotype of the cells expressing HCV core protein altered and displayed long fusiform shape under light microscope
cultured more than 20 passages after transfection. Compared with control group cells, the cells showed a markedly
increased proliferation rate, and a higher variation index of DNA content. 6/6 of BALB/c-nu/nu nude mice
generated tumors until 20 days after subcutaneous inoculation of the cells expressing HCV core protein.
Furthermore, constitution structure of the tumors coincided with that of hepatocarcinoma. Control group nude mice
did not generated tumors. Above results indicated that HCV core protein promoted the malignant transformation of

the Chang-liver cells, which implied that HCV core protein was directly related to hepatocarcinogesis result from
HCYV infection.

Key words HCV-C protein, Chang-liver human hepatolyts. malignant transtormation
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