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Abstract: A Vero-E6 culture system was developed to assay Hepatitis C virus (HCV) replication by
plasmid (pHCV) transfection, which contains a T7 promoter at the 5’end, full-length cDNA of the HCV
genome and a T7 terminator. To facilitate high-level transcription of HCV RNA, Vero-E6 cells were
transfected with pHCV and then infected with recombinant vaccinia virus (vTF7-3) containing the T7
RNA polymerase gene. This transfection-based cell culture system produced high levels of HCV
genome (107-10° copies/mL) detectable by real-time quantitative PCR and the production of HCV RNA
transcripts was confir med by RT-PCR. Western blot analysis revealed that HCV structural and
non-structural proteins were correctly processed. The transfected Vero-E6 cells assembled 40-S0nm
virus-like particles were analysed with transmission electron microscope. This model can be utilized for
studying mechanisms of HCV replication, preparation of HCV vaccine and to test potential antiviral
drugs.
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WE: XA—MEH HCV 2ERAMMEE T7 BT FFEFIREA (PHCV) H§ Vero-E6 FIfE, BiS
BAHEBERIL TTRNA REBMNEARIRE (VIFT-3), 1Bt vIF7-3 RMEMYER, 1 Vero-E6 4 B 31¥A HCV
WEA, BT RN HCV &SN MRS RAR . RT-PCR. P56 E R PCR A% ded AR + HCV REM
ZRE: pHCV BRMMA HCV EFE# NiX 10'-10%mL, R HCV IE% RNA &5 %BE%E S 7i%E
HRPHEHCV EMEA. EEWEANRE; pHCV QMRS B &5, o LK HCV R4, HR
£ 40-50nm. X—FAERKAISEYL, HBRHCV B S, H%& HCV HHE R R E LY E THRL.

X§3: HCV 2ERN4A: k. HRaRtR; EA5KSE

hEFAES: R512.6 SCHRPRIRAD: A XHERS: 1003-5125 (2004)04-0320-05

W R 5B (Hepatitis C virus, HCV)ESIE XA L TR, EERBHOZEHSENTALE
ARRBFRBORRG, KBRLEEFERESHENL  BRENIHRNEEBELER, AHNAFFLNH
AT, TERM ARGEY. HRERFFINE  BiaskER ST HOV FATRH 2 R BRI 105 %
BHEHCV R 6 MRR CLLILILIV,V,VD, B #, AEL¥ESEE, REPHIE NG HENZE

BRE#: 2004-01-14, BEIAHH: 2004-05-09
* E&TH: BEEEAMRER R (863) (2002AA216031)
fEHfr: Wik (1980-), &, ZEEE, WEHAE.
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4, HCV BRI ESHE, —LE
ETWESHMAEEMEANSRUESRD, 8
PSR ROV EMMEA SR 5H—LREM
ZRNN DNA B X A9 Eftird sy
TR, A—EHNRERE. HHT RNA FEHNTR
. N2 Bk B MG HOV R 3K B0 i 40 e 3
FEFR, FERH MBI S I f A e e,

ISR, BIWIRT —#MEF HCV £ERAM
KRB T7 BahF &1 F/FFIM 7 ERE (pHCY).
pHCV # RS, AIERMFE T7 RNA BE#
MERGHRE (VIF-3) BB T, FAEEREK
HCV % H 4", (B FiZ ik RE%SF pHCV M52 Jt
Mpnt, FTEZRERERENEISRE, Fn
TR TRWESUBRFIEZ M (HeLa) fEAZ 4
ML, BUFiZARIKEBH HCV WEARHE TN
PR A SCHE 2 LR IE % 40 MR fE b pHCV #3075 X,
VIBRRR T pHCV MIE R, WE THR4ARS
HCV & EOMEEMEONREL, WRTHET
FEATARTHEESRME, BLT —HHH
pHCV ARk R. & HCV 5 Bl Hiw
BEAHYRTREE T BIFER.

1 #MHEE5F*

1.1 HCV £E @4 cDNA %iE. BRESFRAME

HCV 2 E KM e RS R M E h 245
R, AR TFEERINT: F RNA 2GR
F & (Promega) MRMHEHHEH MF PRI
RNA, H#E Aizaki % A\CHREK HCV ERAF5)
Wit 6 X514, H951% 6 19 5UTR LiFdsin T7
BEIFFH], FH RT-PCR HAR LB MK 7%
B REKK HCV £ E4 DNA, £ Hind 11 1 Spe
B3V 5 52 [ 3] PFK-1 84A 1) Hind I A Spe 147 &
,3k% PFK-1 HCVDNA, RGN ARTHEALE
HCV B4 ) NS3 1 NSSA #EH F#T=/1M% R
FHMARE (NS3 X 1202 £ A1 Glu 224 Gly;
1280 £ £/ Thr 22 % Tle, NSSA X 2197 A7 & Ser 3%
A Pro), B34 HCV 2 X KA pHCV BRI T
12 ERJHEHBEAR

FiZ T7 RNA REBMHEAGHE (VTF1-3)
9 5 % E ATCC, H Fuerst TR Z AHEP, mERE
49 10" TCIDso. 4 ' 4H /i % RK-13, JEMSH'S 4
% Vero-E6 F1 Vero 4 il BT Uk % b H LAY F74)
RO, SRTE 10%R4MmE (FBS) K

MEM R R, £R~.
1.3 BREHRE[E

L RK-13, Vero-E6 M1 Vero 1E %18 4000, tn A
EUMBRNERGHRE (VTFT-3), BH 2h 5F#E,
erk 2% FBS (] MEM B3r B4k a3, M4
REER, B RIES M.
1.4 pHCV JRhift#

pHCV k54 Vero-E6 4Hfui% Lipofectamine
2000(Invitogen) ¥t B BT, HREMARBENE
M E vIFT-3, R 2h GHE, BEMAS 2%
FBS () MEM #£37 . #PRLLORIEFEMAM. JBQ
SRR . i RT-PCR H5 AR TPk 4% gy
ME.
1.5 RNA Ry#ZEUF0 RT-PCR

RNA F)H#EUE Trizol A5 & (Invitrogen) 1 FH
Fi#piE. UK RNA F DNase I F 37°C/kiab 3
30min, DARRZJEHRL DNA KT, AR5 (Y
5’-ATGATGCACGGTCTACGAGACCTCCCGGGGC-3’ ‘3
RS —% cDNA &, B —xF R 519 5’-ccace
CCCCTGATGGGGGCGACA-3’, 5’-ACTCGCAAGCACCC
TATCAGGCA-3’ Xfi% cDNA #iTi R By 1. B
HIy A A 3100p, LT HCV EEAM 5 ik
RFX.
1.6 WAEEER PCR

7£ pHCV R ¥ L4 S5 1537 2-6d WA
EE, WIERGEE PCR AFEMEBAE (BB
FINE R ZEMEREGRAF) BEERK HCV
H R DU 7 B e i FR K RNA R EUY A DNase
I F 37C/K# 43 30min.
1.7 HRGEDE

Western-blotting 3% TRV 77 24T . —HIF
F R HLHCV I E2, Core H1NSS & 4 i 8 57 B 4144

(£ E Virostat 28] ). —Hi bR BELEE T

OHbR g6 WEILEF UEMHERBFRATD.
#IH NBT-BCIP Z.£a,.
1.8 HENE

IR EEHE SR 60h F%: B Vero-E6 A, LA 1500 r/min
B0 10 min, 3 b, ARGTE A 2.5% K —BEE,
ERERAEARREREF A, £E, Y4,
Boft, THEHHETUE,

2 #X

21 EAEHEYEEEHRTEE
EAERER MR RAEA WS, B
BT XS AT A B AR (CPE) 12,
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AL SHe T 0 O o U AL ) M P e AR A R R
20 MR 2 B R . ASHIF AT R RK-13. Vero-
E6 #1 Vero 1F 4 vTF7-3 B8 &, I S HUR A 15
T, AR 1 kL,

Bl yTF7-3 B 4G Y8 M e b
Morphological change of different cells infected with
vTF7-3

A, RK-13 CK: B, 48h after RK-13 infected with vTF7-3; C, Vero-E6 CK; D,

Fig. |

4Bh after Vero-E6 infected with vTF7-3: E, Vero CK: F, 4Bh after Vero
infected with vTF7-3.

F2 1 HEG T T R TR AR B A ) o R A R
Table | The CPE of different host cells coursed by vTF7-3
Cell line {(vTF7-3 dilution} Time uﬂ-er infection et
0100 1000 td)
++ + 1
RK-13 4 - 2
FHE 4 3
+ |
Vreo-BO 44+ + 2
e + 3
+ 1
Vero +4+ + 2
4+ 4+ + 3

"+ 40%-50% cells CPE, "++": 50%-60% cells CPE, "+++": more than
BO% cells CPE, "-": oormal cells,

B 1 Bon T iR R IR vTF7-3 Ry,
HErE A AR, L B A R S I T S

(% 1), L, RK-13 ¥ vTF7-3 & 80U, 11 Vero-
E6 fl Vero fiZ —4%, {H5 B2 M T ol i
JE R e, RIS TS B S &
Vero-E6 15 A 4y SE 58 1975 E4 1.

2.2 5%Z Vero-E6 4R HCV IESE RNA RIS

RT-PCR #" &5 R o (| 2), ARISIMAT
pHCV Ji¥ifil vIF7-3 [f] Vero-E6 4ilfi5, 24h, 48h
i 720ty

BN N 310bp B, S
BORAMETE, HESME. mdes e dol s
I I B, R AR i A0 e R P R
& B HCV [ RNA.

M 1 2 3 4 5 6

bp

2000

L0
750
500

250
100

P€ 2 RT-PCR #rill$ 4 Vero-E6 4l HCV [EHE RNA {7
&
Fig. 2 Electrophoretogram of RT-PCR assay of Vero-E6 cells
transfected with pHCY
M. PCR Marker; 1, pHCV: 2, 24h after Vero-E6 cells transfected with
pHCV: 3. 48h after Vero-E6 cells transfected with pHCV: 4, 72h after Yero-
Ef cells transfected with pHCV; 5. Vero-E6 cells infected with yTF7-3; 6,

Vero-E6 cells,

2.3 §%4 Vero-E6 Yk HCV EFEESHIMzH
¥ %

H % o iE 8 RT-PCR H AR pHCV # i
Vero-E6 AR R T HCV K4 D1 %020 (b fn =]
3. fEREH 2d f5, HCV MIEEE N H0A S| T,
$3(1.52+0.30) X 10° # Ul /mL, bk &% B i
(10*-10° KE[R% ULEE D/mL)# 100~1000 5, W
fEZHE AR Y, HCV H[H 4R W SR 55,
{8 4d FHFTFIE, H(1.9641.69)X 107 ## M/mL;
HFREE 6d B, HE MR 3 AHES. X
W5 51 B (1) ey 2465 oy R R DL BT T B ) B R
o] e vTFT-3 7E78 R4 fu-h SRy, 5
BB 3 o Mo A v AT L
2.4 IApash HOV BEA/MFE

Western-blotting fr fll &5 BRI ([ 4), 7EpHCV
e GE () Vero-E6 Hil T ANMB4 HCV £5# 81 B2,
Core 1% (HorF& 4 5K 72kDa fl 22kDa, &
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2.0x10% ]
1610 ]
1.2x10° 1
8.0x10° 1
4.0x107 1

# 010

4.0x10"
0.0

Titer of HCV ganome in cells (copios/ml.)

o 2 4 s
Time post-transfection(d}
3 Y Vero-E6 9 HOV (R4 52 i ah J 5 ik
Fig.3 Dynamic curve of HCV genome in Vero-E6 cells trans-
fected with pHCV

4A,B), A HCV &5 # & H NS5 &L (18 4C),
T NS5 HEEAFikG o NS3 RABFR R NSSA
FI NSSB A4y, Rk Eml R A AT (3
R4 R A 56kDa fll 66kDa, B 4C). ZHE D
FEE HR (1009 T8 5 ok i ke

E2 Core

kDa

PE 4 Western-blotting Rrjll %44 f b HCV MR AR
FEtmERAMRE

Fig.4 Western bolt analysis of Vero-E6 cells transfected with
pHCV

A, E2 protein of HCV: B, Core protein of HCV, C, N§3 protein of HCY

(NS5A: S6kDa, NSSB: 66kDa). Molecular weight in kilo Daltons are shown

on the left.

2.5 4E4 Vero-E6 Hish HCV fRE (KA EEME
pHCV #:44¥] Vero-E6 A uZe i & L. BlE.
WY SN, RN R ERY
40-50nm [¥] HCV #i#Eik (B 5B), HAUMY—: [F
4 HCV s {77 (O P EF rh 2 ] W5 21 s Y iy
Rk (B 5B), RMEAY M FMIESL T &
IR E (VTF7-3) R RprEEEH.

3 e

AW B R Ff HCV SRR
B UL A R AR IR AR, TP A 1 UGS sl A
HREPAT 6. BTIHAN, RIORAT =)

5 pHCV ¥ Vero-E6 i furb A #E M 8B A&
Fig.5 Electron microscopy observation of HCV and vTF7-3
particles in Vero-E6 cells transfected with pHCV
A, Vero-E6 cells; B, 60h after Vero-E6 cells transfected with pHCV, H:

HCV particles. C:  vTF7-3 particles.

[FAIFA S HEME T HCV 2R wiE,
FAENIEEE T7 Aah et 7R3, FRBE
HCV JE[R4H 1 NS3 R NSSA £ Ei#t T =R
FHEMBIS AN (R, 4G pHCV B U
PR TRy, IR R B B 4% B (vTF7-3){E 1S
T E AT L T7 RNA 2RI, HE
pHCV cDNA [, #E& HCV MR HIACE,
MG R EER HCV et B=RIEH
vTF7-3 8] Vero-E6 MM{F N H 415 T, 15
YR30 HCOV AR % A T fetot. o
HERE R (F3. 4. 5), BAIHE MEEAEE],
VBB | pHCOV # M FRE R, HALH=E
AR LA Hela J97i 04 Sa4i o ss 7= 14 R 4
b, L Vero-E6 A1E EHIHE AR EALL FILF
s OEMRMERENGT, KEA HCV K2R
2 U4 [(1.524+0.30) X 10852 1l/mL] 5 HeLa 41 4
[(1.0940.20) X 10° £ Il/mL14f24; @pHCV Fisef
Vero-E6 4l il A (i Fe ik HOV 451 & (T fESs #
T @FEREERANNEER] HCV R 7. H
Vero-E6 I 7B 3% . HCV LR s, &
[ F2 ik B B R R e T 8 I B TR 7K
A AL HeLa S1M{E4H pHCV M H1E . B,
Vero-E6 4 i #e ek RAVEE ST, MERATTE HCV 1
FAROEST, JCH R E T Al
HATER] RT-PCR 155 B PCR H A
pHCV KL () B 02 R HOV AR B ) sl )
FARE, RGR eal fREE TR S HOV R E
Hlah ek (B 3). WE HCV 7E40 M A iy 585E
SEARTEAMMIPEN, e ERF P, AR 5
Feuf i RIEM. ERIOMRERS, il 2d
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J& HCV R4 M8 HI3ZMiA 3 10° EE#E IUmL,
EIE R T HCV FH 4 I 75 /2% 3 40 B 19 & 4 3%
(10° ~10* ZE## N/mL) 1 HCV FHAER A M55
R ER IS, BB RIELK, &
H# N3 E TRaY, X5 vIF-3 AR IEE
SHARBBEER. AT, EEAMRGBRPEER
BRI B ] B 3 A 48~60h BN BIE .
TR HCV BHEimE, FARITENNE
BT —AMBAREE, EHEEAEHGEE. 5
ZHXENEEREAHAER.
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