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11. HCV JIL4 /L poll %ﬁ%‘/—\’wlx?"ﬁkhd)
REER

Huh7 #iBa% 24-well plate [ZIBFEL | IEELT-, 1%
& 24 Bk, BRBZRE pHM18-HCV2b Ff=(E
pHM18-MCS % tTA BB FS RS R & 4412 Fugene HD
(Promega 1) ZHWWTCaMS RT3 L=, 24
B, fT B kY RRZEIRL PBS 2
ATz, MIRARRE KLY High Pure RNA Isolation Kit
EFLVT RNA 2358007, %8 RNA [ SuperScript
VILO cDNA Synthesis Kit(Invitrogen %) Z L Tl
EEREZFITICEIZEY cDNA Z4ESBILT=, RNA &
% (0.1 mg/ml)2 pl, 5 x VILO Reaction Mix 4 pl, 10 x
SuperScript Enzyme Mix 2 p |, JEREEIK 12 p1%
B&L 25 °C. 10 min JREEL . 42 °C. 60 min KIESE
1=#12.85 °C. 5 min &AL =, cDNA [Z PCR%EICK
Y HCV 7/ Lifs & U GAPDH ZIIBL . 2%7HE—2R
TLERVWTESKESIZITIMEH L -, cDNA B
1 1, 10 x Ex Taq buffer 2 p I, 25 mM MgCl, 1.2 p 1,
2.5 mM dNTP mix 1 p I, 10 u M primers 1 p 1. E
7K 127 n 1.5 U/ p | TaKaRa Ex Taq 0.1 p | ZiEB&
L PCR %1727z, %& primer MEHIL. HCV genome
Forward primer: 5= CTCCCGGGGCACTCGCAAGC
~3" . HCV genome Reverse primer: 5’ ~ GTCTAGCCA
TGGCGTTAGTA -3’ . GAPDH Forward primer: 5 —
TCTTCACCACCATGGAGAAG -3’ . GAPDH Reverse
primer: 5’ — ACCACCTGGTGCTCAGTGTA -3’ &L
1= '

C. LR
@RI D EICEEHTRE,

D.E ¥
1. RNA pol 1B F Ad RV5—DB%

RNA pol | #B % Ad RHA—%ESIL ., BIEFTA
%k COBREFEAMELZMBNTUIz, Huh7 #8.
HepG2 #lif. SK HEP-1 #§4I= RNA pol I 337 Ad

~RH4H—% 300, 1000, 3000 VP/cell CEALTFER.
WM OFFMEIKRIZENTE Ad RVS—BREBIKE
973 luciferase FEED LR MRH DN Tz, Tz, RNA
pol [ HBEFR Ad NI4—DBETFEABEL Huh?
s ZEEEL., XRIZSK HEP-1 #lla. HepG2 flilA D
IETH-7= (Figure 1), L EDIERMD, Ad 75—
[Z&UVTRNA pol lﬁélﬁ%mﬁ’wuﬁﬁwéut#@ﬁ
oGSz,

2. HQV HI5 /LB TSRIFRy4—DESE

KU HOV SEHEETM

HCV 4/ LD B CIaUMBIE S NV EE
BELR—2—BETF luciferase [ZEEHZ - HCV
# T4 ) Ls% RNA pol 1 EE Aty MIEHLT HCV
HI5 ) LERTSAIRR4—%E S LT (Figure
2A), fEBILT= HOV YT 5/ LB T SAIER Y 4—
DEHEE Huh? HRRICEWCERMLUER. S0
1BIETH D luciferase SEHED L FEFEELT (Figure
2B), #EULVT, FEBILT= HOV B0 5/ LR B TS AR
RY5—%RBL= HOV #/ LFEBRZRAH HOV FH
S 7 &L CHIF RTRED ESDRET LTz, Hun #8
2 HOV HJ5 ) LSBT SRIFASS—FHEAL,
HHCV B HAMSN TLESS 84—z OV EHEML
F#R. (08— 7z0V REEBIREFN luciferase
FHOBETHAEREIN, 2O, /14—7z0Y
IC&PHMREFEEQEBETIIEDHONGEM>-2ED
5. luciferase %ﬁ@ﬁ?ﬁ‘ﬁﬂﬂ@ﬁ%ﬁl:&é%@'@
BNZE. BEUVAVA—D O K BEIERHER
BRGNIENTREN, LEDIEREY. %ﬁb
f= HCV B 5 J LRBTSAZIRRH4—F ALV
HOV EMF@EA TR THLIZ LA EGST
(Figure 3A, B), #ZT. LV TRIAV AN /N EES
Liz Ad Ra—DERER AT, ﬁ@ré&b\o
7= (data not shown), :

3. AdRIZA—ERIZ$175 RNA pol | RBRDOE
it 4
HCV T4/ LRE Ad Rya—NEETER

WRED—2ELT,HCOV F/ALIZa—FEhTNS



TOF7—EI2kD Ad RIA—B2 OB HEOTE
BN PR SN, TDH ., FESH AUV HIE
REFFALL 3 BEDEEHEE RNA pol I EER
ZERL . TORBILETToT =, ;
Tet trans-activator FEEHES TRE & 3 FEED
RNA pol | FOE—4—D57 A MEiEE LA T
BE—S5—%/EHLT- (Figure 4)94’15@2{,7‘: RNA pol I
TOE—S—DiEME Tet-on, ~off Y AT LI THHE
Liz. ZDH#ER . Tet-on Y RFLITHLVT, P235,
P31 TOE—E—(IFX P OUVREKRFNEG
EERIEAROLNA, P412 TOE—4—IEE
HEABH SNz, —F, Tet-off YRFLT
FITRTOTOE—L—CRXI YV EBERE
MBI SN, Tet-on & tet—off VAT
LEFLFL-ETS, tet-on SRTLITEHEA tet—off
SRFLEBL-ESREFASBESNL
(Figure 5A, B), T T, HOV I OF7—FEITLH Ad R
H8—8 IO EOHRENA HIZ(E., ESHFER
DT OE—F—FEEIENZEBEL TS, FIT.
trans-activator JEFRINEE DT OE—4—E % b
Lfz&lh, P235 TOE—S—RLELVERERL
tzo CORRE, P235 TOE—S—HBBHTOE—S
—THHENHASM ELoT= (Figure 6), FZC. 1
f;l:ﬁﬁbf:ﬁigﬁliﬁliﬁ_’ RNA pol 1 EIRFR D Ad X7

S—(H1BHAEERE LT, Hn? #IRRISEAL

TRE LR, P235 TOE—4—HH Ad 94—
& tet—off ‘/Xi"Al:BL\f trans-activator Y%
— AHTADNERERFHEHE LF L HEESN T
(Figure 7). ft>T. EEEHI#IE! RNA pol I BERI
Ad AOE— 2BV THEET BT EM RSN,

4. HCVHIH/LEE Ad Ny8—D{ES!

EE 4% RNA pol 1 RBREZMLNTHCV 47
5 7 LB B Ad N 58— (Figure 8) DIEBIE R A 1T
%, CPE MEEESh=ZEM B, HCV T4/ LHE
Ad NOS—DERIZKIILTz, €2 T, Rk
Huh7 #RICFERLT- HOV Y T4/ LRI Ad A%
—BRE&H HCV NS5A 4/ B D RBERHELT-
EZAINS5A Ao EDFRBEHRER SN T=(Figure
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9, Ffz, UIR—8—BEFORBAERHALIAR
R LY AP RERENEILL TS —EEHM
BEShi= (Figure 10), ML EDEEEMNM S HCV 4T
5 ) SR Ad R95—OERIZRBI LT,

HCV [ NS58 (RNA &7 1% RNA polymerase) |<
&Y -+8H HCV RNA /i —$H HCV RNA %, ZLT—
8 HCV RNA /i5+88 HCV RNA ZEAE T ST LIk
UH /L %8583 5, 1HICNSSBAEEICITERICER
% GDD EF—TINANEFAEL. TORERK
AdP235-AGDD (& HEEE RSBV EAMONT
W3, ZTT.HOV T4/ LFE Ad AF4—1D
BEHESNTz HCV RNA AMESBEZ /L TV BN ESH
% AdP235-AGDD &HET H &Ik YREELT=,
Huh7 $If8IC Ad RU4—ZEB AL, RAID 24 FREIX
BETREEHEL. TO% 48 BRIGEETOR
BEMIEI L& 25, AdP235-HCV (% AdP,235-AGDD
[TEABWILY I5—EiEEERLT (Figure 11),
. FHORICUMELESIIZL - HCV RNA D
$B%E RT-PCR BICLYMFLEBE,
AdP235-HCV TMD & —§4 HCV RNA DB RS
N =(Figure 12), LLEDIERM D, AdP235-HCV
# Huh7 #IBACI& HCV B D4/ L RNA LT
BoEBBES MR,

5. HCV HI4¥/LRE Ad AU8—%FALV=H HCV
ZEME 0 : ~
APIRIZHTHESLI HOV YIJ47/LRE Ad

- RYs—FRLz HoV BEFMRICEVT. K
HOV EDQRYY—=V T HageTHINZEEFED
i HCV ETH B IFN ZFHLVTREELT=, HCV 57
1 ) 1385 Ad R 5—% HuhT MIBIICE AL, 24
581123 T RNA polymerase | IREFHIGEREZ
BUT=, A 24 BRI, MRRIEERAIC IFN 255
UL, BIETEA 72 BE#E. LTS
— Ty A BLV WST kYN STz T—H
ERSSUMBEEMEAEL:, ZORBE.
IFN DREERENLLLITS—EEEOET
AROLN. BELCHRETEERRShGL
7= (Figure 13A and 13B), —75.CMV FOE—




A—REMIIIL S TIT5—EEFHETDHAINIE
—ZRAVTRBRDERRZT M. L Tz5—
EEEOETIERONEN2EHDL, SED
BT IFN BETIE Ad ISR 2R/ LR E R
. IFEOLNGNWEEZ SN S (data not shown)
LLEEKY, HCV T4/ L5EE Ad R94—%F
LMz HOV B RITHLNTH HCV ZEDRY
=TIV AIEETHAH LR Sh =,
Tanabe HIEARBE TRWL=YT4 /L HCV EF
— HCV #%Z VT IFN-+2b M HOV 55144 5l
Uiz, ZO#ER 0.01 U/ml DIRBEADHL HOV FEEH
- BTESh.10U/ml ORETIE IFN Z0EBL TV
BICHAT HoV LS ETHEESA TS,
AHFETRALV=IFN--8[X0.0125- 125 U/mI DEE
THRZLELTEY. 0125 U/ml ORBETILYIT
F—EEEIER 60%FTHRISh TS, thDHFHE L
EEBEL | IFN--8 DHt HOV JEHE A OOBELRBHLNT
WAL, TOREELT. (1) RNA polymerase | FI8
ZODDYTH /L HCV RNA DESEIMEILENT
ULVERULVETEETE. (2) Ad IZLSTIFN U5 F LA S S
NTVWBHAEENEZEZIOND, AEETIL, RNA
polymerase I-tet system (Z&V IFN FHinEREIZ
RNA polymerase 1 #EBREMHELTLEH, ZDE
#F THH T HIZ RNA polymerase | I Z A D HCV
RNADEEEIN TV, COZEMRE T, IFN--8 D
i HOV SEMEAOPEL RON TLEST-DTIEARLY
MeEZDND, Fio, Ad BEHITIE Ad HSEE
Sh 159 IEEM S S VA-RNA B LU Ad 8784
HEIAICES>TIFN VT LD EBSh AL
INTLVS,ISGs D—DTH D PKR L elF2- DY) B
{tZEBAET HETHCV RNA DDAV /HENEIR
SNBDZEEEL TS, VA-RNA, [X PKR &iERT
BHCLT.EDOHEEEATL TS, £ Ad E1A 4
DIDEIE. 300 LLEHOD ISGs DHBRICEETS
ISGF3 DHRBEMHTHLT IFN OIMIAINRE
HEIET 5. KRR THV Ad RU4—IX E1 &
EFEREBLTNDDT.EIA 220 EIZk% IFN
SROBHIEBIESEISNEZLOS, VA-RNA, (2D
IFN $HROFEBIEBIFRISh TSN EZ

BB, ShEDIEND. Ad RI4—DERHB LU
IFN RMEERZEEIEL. Ad 25 IFN [HEDOSE
B/ BHLET.IFN OF HCV EAEEYIZEE
WA THHEEZDND,

6. HCVYIH/LEE AdRNYE—EALERIPS
HERE S SEATAERR COEE - i HOV ZE STl Al 4fr

P78 HOV JAREDRRARICIEmHE T AL ADH
BUIKWVEZRIZEMICLIAREORBNESE
hTLd, EF iPS #ikadsEiF#llald, HOV B2
PHRBEMRCENRRIBEOMBE, SR ATEE
THY.HCV ORA.EHE, RRICEETIEAFE
BITARETHAHALEZZDND, £=, HOV (FHEEE
EiAEIFEUN OEZTOBRRIERON TEY.,

ER PS MID SO S EHEOSBBOM

REMTT AL T HOV BEICEE T HMEBHR

WEEERFERAT LT THEEERD
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ha, UL, koL oraRL—avikickd
HCOV 4/ LBAETEH. REOHMRELELT ST
E.BVVIBEEEERTIE. EADRNMENIL
BESLDEBHIEETHTEMND, EFPS HIFOE
bk iPS #iRR B SRATMIBRICETH HOV HELART ISR
HEINTLVEL, FHIERTRALTLS Ad RO5—IF
EbiPS ifAZ ST < DEMEEMBABEEN OB
FEIT HOV 7/ LEEATHEMNTRETHY. EF
iPS #ifaEB KU iPS M SERFHIRE TD HOV &

W@/ LEABTHEEEZIDND. & |

T, £k iPS #ifa g sRAFHIRaAY HOV R FTlRE
LCHMAETHAMITDNT, HOV BAB LU
HOV #ERIZBL TIREEE 1T o7z, HOV XIS HIRRIC
BOTREERFOEEDIFLALETEGNIED
B, KEEOREINILANVSY) DI AO—-T4LY
/358 % HCV E1,E2 [SEBHTAILTHCOV DEA
HMEBHHENS HCV 2 a—F 4 JLR (HCVpv) HY HCV
BABKTERISAASIN TS, KPR TH HCVpy
ZFALTER PS #iRa B SR FF#Ra~ D HCV B A D H
BEBREEL. fiLVTHCOV 4/ LRBE Ad N4—%R
LMz iPS #ifa b EFF IR TD HoV SRR Z R
#. £k iPS H BRI TO HoV BABLUE



R ORI EERIILT =,

HCV [ CcD81, SR-BI. claudin—1. occludin Z—3&
DBELSEELLTHAL. MBRIZBAT S EF
iPS #IR R SERFFAIRRIC B LTI D HoV B 28K
D% RT-PCR EICKYFERL -, ZDHE, EF
iPS #ilR ClX CD81 B XU occludin DHFHIBLMES
NEVDICHLT, SMEFEROEN iPS fElER%
FFHRTIX4TEED HoV BESZREDRBEHFESR
Shui (Figure 14A), RIZ, ER iPS #RRS i SEATATRS
[ HCV MBATTRETH S5 HCVpy Z ALV ER ks
BRICKYRRIELT=. EF iPS MR, £ iPS AR EI kAT
#BH.. Huh7 $ERI= HCVpy % 2 BSRAREEA &, HCVpv
[CHEHINTWBLY IS—FEBREFORELR
W9 HIETHCVpy ORBREFTFMUT-, TOHER. £
iPS #IRATIZ HCVpv DR AIXRBH OO 25
LT. EiPS R EIFHIRE TIL. HOV R AT HELR

WETHS Huhy M ERRIC, BRKENY

HCVpv B AN ERBSH LTz (Figure 14B) , ZOFERIE.
HOV BEZBRUDREBELL—HT SR THY. EF
iPS #RREISEATMIAEIC HOV MR LB S alREEAS
RMENT=, €T, BLZEM CD81 IH T Bl
ZRLT HOVpy RABERBREITICLT. B2
7k CD81 AL T HOVpv ASIRAICEAL TS A
FIRFELT=, 1 CD81 A E=IE YD R 1gG & HCVpy
F1=IZ VSVpv DERKZEN iPS #la S ATHIRRIC
2 BRURIEL. LS TT5—EHHUZEY HOVpy DR
AEFHELTz. TORR. £ iPS IR REF MR~
@ HCVpv MDEEZRIL 1sG TIXEF SN T . i CD81 1
ATREMICEESNT, . VSVpv OBAIZH
CD81 kB LU IgG TIRIAZS SN M o= D,
Ek iPS HHRRESRAF I~ D HCVpy DE AT
2B CD81 ENMLTLDHILARS NI (Figure
14C) , ChOMEERIL. Huh7 $IRETOH CD81 Hifk
I2&B HCVpy BAMEREBRDIERE—FT HT LM
5. ER iPS HEESEATMERAS Huh? MERSLREIHEIC
HCV BAREHTHMARLL TR ATEATREMARES
1= (Figure 14C and 14D) , &3F . Lupberger B’li
Ephirin factor A2(EphA2)# kT Epidermal growth
factor receptor (EGF-R) AS HCV B AIZEh 281-12
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BEEFTHHLEHREL -, EphA2 ORBRE LU
HBAEA D B TE & E-cadherin [CL-THIHES N TLY
%,k iPS BRI~ DS LEETH LS
EEF HNF4-+(Z E-cadherin DRBEZFET S, =
DT EMBE PS HIRDBRER AT EphA2 DF
ENRFEINATLDLDEHERSND, LED LI,
Ek iPS #HBS B EFFMARIL HeV KRB ATRRETHY.
HCV BARH RELTHABLARILETHETET
WaEEZLNS, 0 o
RIZ.HCV T4/ LFEE Ad ROB—FRALTE
k iPS #Ra R EFFHIRRICH TS HCV EEBRFT O
BEEBILT, EhPSHIRS. £k iPS MRS ESEIFHRRA.
Huh7 #BR8IC HOV 904"/ L Ad AU 4—% Al
TEETFBAEF. BA 24 BEARECESER
BUT-, BETEA 72 BEZICEMBOILL TS
—EEREL., P235 JOE—4—{REMIZILY
2x5—EEHRT S Ad A4 —(AdP235-fLuc) D
EMTHIETSLICkY HoV SSLEHEEHLE,
AdP235-HCV (&= iPS #iRE B SR FF IR & & U Huh?
HMlEcREOLYIzTI—EFEEERLEL.

- AdP235-:GDD [ZE5LDMIBISHENTHILY DTS

—EEREEEAEREEM o1z, EF iPS MR TIE
AdP235-HCV [EEk iPS #HH B SEFFARARD 1/30 LL
TONDTz5—EFERLNRSED o1 (Figure
15A) s HOV /SR RNA B XU R EMTH B HCV
A F A RNA DHR%E real-time PCR EIZKYIR
HLT=. TD#R. AdP235-HCV ZEALTER iPS
HHRE B SEFTHARBA Tl Huh7 BB &R 0 HCV TSR
# RNA BLUTAFTRE RNA BERLTHEY.
AdP235--GDD TIZIFEAEREL TN DT E
kiPS #ERIZELVTIE AdP235-HCV. A MR
TH HCV TS5 RH RNA 8KU T4/ F R RNA (5
BLTELT . WP T5—EEHLEETHIERL
B t-(Figure 15B and 15C) , ThoDEERMN D,
Eb iPS M EEFMRETIE Huh? EIRCRITEEIC
HCV 4/ LhSEREh B, Bk iPS #IBETIE Hev
5 LESEEMNERICENCEATE SN,
HCV EHICEETHEERFELT. ChETIC
cyclophilin B, FK506 binding protein 8 (FKBPS) . heat



shock péotein 90 ( Hsp90 ) . vesicle-associated
membrane protein—associated proteins ( VAPs ) .
F-box protein 2(FBL2) . miR-122 R ESh TL S,
Cyclophilin B 142 /39 B DIESHFY f=1- 308
BTV RIBEEZONRTWLAN,
cyclophilin B MAEHFITHSD cyclosporin A [Z&Y
HCV RN HESI S L, BKXUY cyclophilin B A
HCV NS5B LHBEERTHEMBLMELY,
cyclophilin B 4% HCV NS5B Zehib & B BE S
D—EELT HOV 7/ LERITEHELTWSRFT
LHIEEFEALON TS, Ff=, FKBP8 [& yeast
two—hybrid system ZFL 5T & T HCV NS5A LHREA
AT SN FELTRES N, E5I2, FKBPS &48
BERATH2FELT Hep MEIESHh. Zhinh
co—chaperone &L THEBEL . cyclophilin 7 & &F(C
HCV 2V OEDEELGIHRY--HICEAETHIL
T HCOV HRITHFELTLHDOTRELMNEEZ LN
TLV%, VAP-A, -B [ yeast-two hybrid system [Z&
t) HCV NSBA #E & FELTRESN D FTHS.
Pulldown 7vt4 B LURELEEIZKY VAP-A &
NS5A 7214 T4 NSSB &3 #EHTHIL. B&LU
VAP-A, B HHES 4 T—OATFON 4 T—E TR
BHIENBALMERY, VAPs BHREA 1 T—H DL
ATFOYAI—EWHT HTET, NS5A & U NS5B
Z LT HOV EEEAREEH OB THAS/MRAE
JEEICDRELHHBBNEZE>TNSEEZ SN T
%, FBL2 & geranylgeranyl transferase I BHEHIZ
LWfEfThvs HOV B REERE X E-FELTRESh
1= o Geranylgeranylated FBL2 I& NS5A &#E&L.
VAPs ERIRICEBESHE/MREIREICOGEE
HTWDH, mR-122 FFBICERBRLTLD
microRNA T, ZDRMEFIA HCV 7/ LIZEEY
HTENHALNELES>TIVNS . K, microRNA [
Argonaute ( Ago ) %% & miRNA-induced silencing
complex (miRISC)ZMH AL . mRNA @ 3’ KiFlIZ#HE&
THCET. MRNADTRRBILPHZ I VBE~DFR
ZBEET S FTHS, LHL HCV TlE, miR-122 [
Ago2 &3£[Z HCV RNA O 5° UTR fEIgIC#E& L. HOV
RNA DZEEL CHREZRESESHETHCOV ERE
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RESELHIENRESN TS, EF iPS #Milad &
Uk iPS #AE R SERTHBRIZE 15 HoV S IRE
TEHEERAFOHBBHTIEIToTLVERL, EF iPS
HMBETIEHCASEFONOMNHBELTLVELNIE,
BELUEr iPS HEBAEFARTIERINLDEER
FH Huh7 HIRR LRI ICRBLTLAHD TG M E
EAibND, Elz. YA /OTLABREEERALTE
k iPS iR SER iPS HliRE B SR EREA~ D LR
FEoOMiRIcE T 5EETFHRELE HOV EREETEHM
ICEBHITLTUOKTET #il-% HoV BEEFOHR
[2DBABTELHFEND,

RIZ HCV HTHJ LFEB Ad ~O8—FFLV-E
b iPS #ARE R SEFFHIBE TO HCV EHEHNTE A HOV
ERREEORY) -V RELTHRATHETH
BMREELT-, AdP235-HCV EA LR iPS #HRarE
FFBBRIZH HOV 2E IFN ML T-&C5. BRERE
YL 75— EEDE T RNEBDH LN Tz (Figure
15D) , WST 3B KU HIBE R EEMREEL /=AY, IFN(Z
FHHMREES I EHOENEM 1= (Figure 15E),
CNBOEERIL, HCV B T5 /LRE Ad R5—%
RALsCEThh iPS #ilamRFHRRIZHELT HeV
BHHEEEORIY—Z VT KA THHIEET
BLTLVS, B iPS IR RITFMRAIZEITSH IFN ©
PLHOV $IRI1F Huh7 MIRALRIRRE TH 1= b,
£k iPS $HREH R HIRRIZHS L TEIFN--8 A IFNARI,
R2 [Z¥EFAL. JAK/STAT 245+ L% L TISGs
DRBFHETHETH HCV HIEERLTLDED
EEZBNDIFNIZKH>THIRT HISGs 1X 300 L E
ICHHKU HOV ZIAFTHAN=XLITEHETHD
CEMD, RAUOT LA RITEICR SIS 1SGs
DFEBBITILY., IFNIZRSFT-EHRHCV IR D A
A=A LDRRSNDFHRERLE RSN D,

7. HCV L5 /4 poll %ﬁ%y)«b}ijx\bw
FERER
ABARIZELVTEIFELT- RNA polymerase [ F#IR
B LV AIRYEA—FFALIZHCV YT/ LB A
EIX.BABEICEN, HCV BHRAFTHOSES
#Ram Hov HEREEF@ R EETHY . ARAKIZE




£,

= HOV ERBITRTHS, TITRIZ. A RH4E
—ZHALT HCOV JILT/ LRBRRADBEEEZR A
fzo

HCV D)7/ L GEIGFE 2b, #9 9 kbp) % poll
BHRIYMIVTSAZR (Figure 16) ~EHL . Huh7 #
RBISENT HCV 7/ LDEENRBIINERBL-,
HCV L4/ Ly poll BB MVISASRERLT-
#%. ATSRIFE Huh? MIRBICE AL, 24 BREIRET
RNA polymerase | {RIFRIEREZFHEL -, EA 24
FRZ. S2ORICULIrELEShZL—E HoV
RNA O FIE% RT-PCR EIZKUMBHTLI-#EE. HCV
TG LEEE L poll RERL Y RLTSRIR
FEALHECE HCOV ¥/ LADEEXED LN
Nof=b DD, HCV T4/ LEEH;, poll I Z v b
WISRAIFOBALIHRTIEZ~4 HCV RNA O
BRSNS (Figure 17) . BLEDEEER NS, poll T
DE—4—HFIETFIZELT HCV TS/ LDEEMN
AEECTHAI LM TSN,

E. 3 . : :

HCV BB DMMAB KUBER HCV BT
HRDOBEFKIBET ZEED1DELT, HOV 4/
LENEDAAEDBESOCEADERDOESLNH S
ZI T, AWRILRNA pol IEBRRE AT E—|TH
HI ALz kY, FEADEED R HCV ¥/ L
DEZEEDORFEZBEL.

FEJ.RNA pol | BIRFR Ad N2—(Z kD FFHIRR
~DEEFEADEEEEZFHEL=&25, RNA pol
1 HEFR Ad RIE—IZEDPED LLEEFEAL
HHETHoT=. ZIZ, RNA pol I7OE—H—TIZHCV
YITH ) LEMAAERBRTSIRAIFRY 4—% 55l
L. A&RS4—DH HCeV MR EL TORIATEEN
FRELE. AV4— DOV E ANV LR,
RNA pol 1 BB FREZHMALI- HCV RBERILH HoV

EIEREL T ATEETHIENBES M LT,
LT ERRD Ad RYEA—TOIEEESE A=, HCV

BEOTATF7—EFEEZIHT 528 RNA pol I
ERZDEEILZTVD HCV Y TH /LB AIAY
A—F{ESE R T DE—4—ERRL-, K70

—A—%RATHETHCY Y ITH/LFE Ad RS
S—DEMIZRTIL, EEEEEE TS HoV T4/
Ly RNA ORBELHEZE SN,

HCV T4/ L3638 Ad A2 4—% L= HOV 4
BT RITH T HOV EHBASHIEAV @A
agechnILH HCV ZEDRIFE® Hev ESERED
BRETS L TERAEY—NEES, FIT. B HOV
RTHDIIFNEETINEMELT . HCV TS/ LF
] Ad R94—FHANT HOV RS ZEDM R E
LTOHRBETML, TORER. IFN BEKERH
HH HCV SEEAEBHLN. HCV Y T4/ LHBE Ad
RHH—%FL= HOV ﬁﬁ[ﬁﬂ%ﬁﬂwﬁﬁ#ﬁﬁﬁfﬁﬁﬁ
HAILh TSN,

RITHCV YT 5/ LFBR Ad R 4—ZFLTER
iPS #RSESERTHIBAD HOV B ET o=, EF
iPS #MRE R SEAT AR L. HOV B2 OREMELRE
NELZEEOMBEAISIEHTEETHY, HCV A,
B ARICEETOIEFERATRTHAILER

- bNBLDD HCV 7/ LEANEDOBEMNMINE

T HCV BHTICIZRASh TLVEd ofz, HCV § 04
7 LFER ARG B— (SRR AT HRRAIS SR L HOV 4
ﬁ#/A%%/\T“E'C&Séu.c‘:b\b 2&*\’79-—%%
W TER iPS MIFIE AT MR TD HOV MBI %17
ofz. ZOFER, £ iPS IR ERIFMITIL Huh?
R LRIEIEIC HOV 57/ LSRR B2, ER iPS
MR TIEHOV 7/ LEBLE AT E L S EAST
BEhi=, £, b iPS HIREEFMRIZERS4S
—£FANBILTH HOV 2O R &M THS
k_):’a:—'ﬁl,to

YL, HCV *fﬁb‘/A%EE Ad '\Dﬁ—liﬁ%ﬁ(-
BRI HOV 4/ LEBAFTBETHY . HOV 1
BAEH O R LMD HOV R AZETHEA 4T
HY., AAEIZ@hi- HoV @%&%ﬁ%r&éh&b\
wENtz,

Ad RHH—%FFIRTHTEITKY HOV $ T4/ L
DRFERBRICHILIZCEN D, BERIS HOV T
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Figure 1. Exprassion of adenovirus vector coding EGFP-Luciferase gene driven by RNA pol | promoter
in various hepatooyte cell lines. ,

Huh7 (A), HepG2 (B), SK HEP~1 (C} cslis were infectad with Ad-pol I-EGFPLuc at 300 to 3000 VP/ cell.
After 24 h of infection, the lucifarase activities were measursd.

Data are maan & SD (n=3).
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Figure 2. Preparation of plasmid sxpressing subgenomic HCV RNA driven by RNA pel | promoter.
{A) Schematic construat of sub—genomic HCV genome—axpression cassetts. The MGV sub—genome
gona was driven by the RNA pol | prometar (P) ard terminator (T, (B) Transgene expression in
Huh? cells. Cells were transfacted with pPol IFHCV. ARer 24 h of transfection, the luciferase
activities were measured. Dats are mean=tSD (n=3).
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Figure 3 Effact of IFN en HCV replication in RNA pol [ vector-transfected cells.
Huh7 oells were transfectad with pPol [-HCY. After 2.5 h of transfection, the cells were treated
with [FN at the indicsted concentration. After an additional 72 h of incubatien, the luoiferase
activity (A) and the oall viability (B} ware measured The luciferase activity (%) was calculated as a
percentage of that in the vehicle—treatad cells. Data are mean=®SD (n=3).
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Figure 4 Gonstruet of the chimeric RNA pol [ promoter.
Tha 412-bp human RNA pol | promoter contains Core (from 40 to 1), the binding site of the

transcription fastor, and UCE from 235 to 130). TRE is connected to the full or partial RNA pol |
promotar at the indicated sites, resulting in P,235, P311 and PA12
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Figure 5 Promoter activities of the chimeric promoter in Huh?7 cells.

Huh7 cells were co—transfected with the chimeric RNA pol [ plasmid coding EQFPLue, pCMVE
and transactivator plasmid [HTA (A) or tTA (B)]. ARer 2.5 h of transfection, tha cells were
troated with Dox at the indioated dose. After an additional 48 h of incubation, the luciferase and
fgalactosidasa activities were measured The lusiferass activity was normalized by the fi-
galactosidase aotivity and expressed relative to that of pP,WT-EL*tms’f‘neud oelis. Data are
mean % SO (p=3). ‘ o

39



101:

£

b 410 © - proefeceny -

E .

&g

9

g w0 ]

E=4

=

& |
' 402 v — v ——

P235 P,311 P412 PWT

" Figure § Expression profites of the RNA pol I/'TRE shimeric promoter sxpressionoassetts.
Huh? cells were co-transfacted with 0.1 pg of reporter plasmid (pP235-EL, pP311-EL, pPA12-EL
or pPWT-EL) and 0.1 pug of pCMVP for 2.5 h. After an additional 48 h of incubation, the cells ware
lysed in LCP. Luciferase activity and -galactosidase activity in the lysates were measured The
luciferase activities were normalized by f-galactosidase activities and expressed relative to that of
wild-type RNA pol I promoter (PWT). Daca are mean = SD (n=3).
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Figure 7 Tranagene activity of Ad veotor coding tha chimaric promotaer construct.
Huh? ocells were co-infactad with AdP235-EL and Ad-tTA The MOI ratio of AdPI235-EL to Ad-tTA
was 5:10 or 5:50. After an aaditional 48 h of incubation, the luciferase activitias wers measured. Data

are the mean=tSD (p=3).
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Figure 8. Constructionof Ad vector to moniter HCV replication
The Ad vector contained the chimeric RNA pol | promoter (P,ZSS) and the HCV replicon te moniter

HCV replication as the luciferase exprassion.

" NSSA

Figure 9 Exprassion of HCV NSBA protein in Huh7 cells transfectsd with AdP235-HCV.

The oelis were transfected with AdP,235-HCV (10 MOI) and Ad—tTA (50 MOD. After 72 h

of incubation, the cells were harvested, and the lysates (30 mg) were subjectad to SDS-PAGE,

followad by immunoblotting with antibody against NSSA. Huh7 cells and Huh7.5.1 tbFeo cells
were usad as the negative and positive controls, respectivaly. Lane 1, Huh? cells; lane 2, Huh?
cells infected with AdP235-HCV: lane 3, Huh75.1 1bFeo celis. P
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Figure 10 Expression of luciferass in the Ad vector—transfected cells.

Huh? cells were co-infected with AdP235-HCV (10 MOD and 0 or 50 MOl of Ad—TA. After an
additional 48 h of inoubation, the lusiferase activity was measured.Data represent the mean
+SD (h=3).
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Figure 11 lnvolvement of NSSB in axpression of luciferase in the Ad vector-transfacted cells.
Huh7 cells ware infected with AdP235-HCV or AdP235-DGDD (3 MOL and Ad-tTA (15 MOI).
Aftar 24 h, the cells were treated with 10 mg/mi of Dox for 48 h. Than, the lusiferase activity was
measirad. Data represent the mean= SD (n=3).
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Figure 12 Expression of mnus-‘strmd@d HCV RNA in ths Ad vactwtransfactad cells.

Huh? cells were co-infectad with AdP235-HCV or AdP235-DGDD at 3 MOI and Ad-tTA

at 15 MOL. After 24 h, the cells were treated with 10 mg/ml of Dox for 48 h. Then RT-PCR
analysis was parformed for detection of minus—stranded HCV NS3 and GAPDH. The PCGR
products were separated on 2% agarose gal Huh7 cells and Huh7.5.1 1bFeo cells were used
as the negative and positive controls, raspectively. Lane 1, Huh? cells: lane 2, Huh7.5.1 {bFeo
cells; lane 3, Huh? cells infected with AdP 235-DGDD; lane 4, Huh? cells infected with
AdP,235~*HCV ,
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Figure 13 HCV replicative inhibition assay in adenovirus mediated RNA polymerase [
dependent HCV reporter assay.

Huh7 cells were infected with AdPI235-HCV and Ad-rtTA. After 1.5 h of infection, the
cells were treated with IFN at the indicated concentration for 72 h. Then, the luciferase
activity (A) and the cell viability (B) were measured. Data represent the percentage of

vehicle—treated cells. Data are the mean®SD (n=3).
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Figure 14 HCV infection assay in iPS-Hep cells. (A) Expression of HCV receptors in iPS—-Hep cells. Total

RNA samples from Huh7, iPS, and iPS-Hep cells were subjected to RT-PCR. The PCR products were

separated on 2% agarose gels, followed by staining with ethidium bromide. (B) Infection of iPS—Hep cells with
HCVpv. iPS, iPS—Hep and Huh7 cells were infected with HCVpv at the indicated dilution. After 2 h of infection,
the cells were cultured with fresh medium for 24 h. Then, luciferase activities were measured. Data are presented
as means == SD (n = 3). (C, D) Effect of anti-CD81 antibody on infection of iPS~Hep cells with HCVpv.

iPS—Hep (C) and Huh7 (D) cells were treated with mixtures of HCVpv (open column) or VSVpv (gray column)

and anti-CD81 antibody or control mouse IgG at the indicated concentrations. After a 2-h incubation, the cells
were cultured with fresh medium for 24 h. Then, the luciferase activities were measured. Data represent the
percentage of vehicle-treated cells. Data are presented as means & SD (nh=3).
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Figure 15 (A-C) HCV replication assay in iPS-Hep cells. (A) Comparison of replication of HCV subgenomic replicons,
AdPI235-HCV (gray column) and AdP1235-DGDD (open column), in iPS, iPS-Hep and Huh7 cells. The cells were infected
with replicons,treated with Dox, and renilla luciferase activity was measured. To normalize for infectivity of Ad vector,
cells were co-infected with AdPI235-fluc and Ad-tTA. After 72 h, firefly luciferase activity was measured. Corrected
luciferase activity was calculated as the ratio of renilla luciferase activity to firefly luciferase activity. (B, C) Real-time
PCR analysis of HCV plus- (B)and minus- (C) strand RNA in iPS-Hep cells. iPS-Hep cells were infected with replicons,
and totalRNA was subjected to real-time PCR analysis. The copy numbers were shown as ratio of those of Huh7.

Data are presented as means  SD (n = 3).(D, E) Effect of interferon on HCV replication in iPS-Hep celis. iPS-Hep

(open column) and Huh7 (gray column) cells were infected with AdP1235-HCV and AdtTA. After 24 h, the cells were
treated with Dox and the indicated concentration of interferon for 48 h. Luciferase activities (D) and cell viabilities (E)
were measured. Data represent the percentage of the value for vehicletreated cells, and are presented as

means £ SD (n = 3).
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Figure 16 Schematic construct of HCV genome—expression cassette.
The HCV replicon gene was driven by the RNA pol I promoter (P,) and terminator (Ty).
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Figure 17 Expression of minus—stranded HCV RNA in the pHM18-HCV-transfected cells.
Huh7 cells were transfected with pHM18-HCV. After 24 h, the total RNA

was collected. Then RT—-PCR analysis was performed for detection of minus—stranded
HCV NS3 and GAPDH. The PCR products were separated on 2% agarose gel. Huh7 cells
and Huh7.5.1 1bFeo cells were used as the negative and positive controls, respectively.
GAPDH was used as a loading control.
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