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CEMZE T IINTAT TV RETH, £
AP A VAT EDNA T A JVADBEGEA A5 2 &
DY L QBB A3, BEUFAR U A /LA L% B
FAAREME OV T OETL. BT R IR IESE DB
= HET,

B. WFFESHIE

1) SREHEY B E#SESRPK ORERABEZEAISRPIN340
DSCERUFIR D A VA DY I HVE BT & fi# B 4
5,

2) CAFRIANA, T TEGANAIRET T4
JVADYEGE A AALESFVISS OV EFIEF 4 = HITHR
L. SFV78sH A& R L 72 {ba o CHRIIT % v
A TV A D VEFEIN RN & 5T 5,

3) WL YT 27— BRBHCV LY 3 il
& RWT, FRERERRE A AT A 75 ) —DH
M, Bobso T2 i L ROVEFS 2 5 L &
B2, JFH-1CHITFLS w7 A VA DBEGEHTEINFRE -V TS
T 5,

4) MEIZAK LA ALATA )LVAIREDNAY A SV A
DOUETE R IHI$ 2 Z EAVHBA L T B{bE#25, B
HUITSE ™7 A IV A BEE AT 2 FTREME DV Y TIRETT 5,

(fm 2 i D BLIE)
TSR FZOMBBEC LI > T, B FHELEZ
SRR R L2 e LT,

C. WFoThER

1) ERERERRY - IWAREME LS & oIkH
WEic kv, Fox OBR%E L 7-SREAE U ABHSE
SRPK D45 B AYBHEHKISRPIN3402Y, CRIFFA w7 A v
2D T AIERE BT HZ & E A LT,
2) CHHFRIANA, T TBIANAIRET T4
JVADEGEZ I AALAYSFVISSOVEFIEF %2, K [E
5 2 — 7 K5 Mariano Garcia-Blanco##% B L v
AR — VE L K F Azlinda Bte Anwarl®i 1= & o> S [=4F
FECTE BIZFEMICHEAT LTz, SFV7858¢ 51T & v sk
WAL L7 U NV AR T REEIND T
T, HLWERABEORIY A VAL LTHET,
TESF DFEANZME D CHRUFFR 7 A VAT bR R
BFCTEDH, EZOFEEIENZT7 T ETANAD
BERE A T A2, ZHETIREEDO RN T2T
VTRSREBARIIA L THLENTHLOT, KET
2 — 7 KEMariano Garcia-Blanco#{¥ & #£[FC, in
vivo COFENFEIABROMEM A B Z e o T,
NDRELTENER)D VBRI LAX T ) —=
T D EIT o T,
3) HRERERREREEMTAT T ) —Dh
DB CRIFFSR 7 A IV A D BETE % Wil 3 2 LA & A
HL., EOERBF LML,
4) DNAD A VAT E LS D, BITR YAV
A A I B RTREME Z DU TRRE LTz,
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1) SEVISSOIERFIIHHE TH Y | #Erx

T—EDRERERERDMITBPMLETH D, TARRE
WS E—IC, Fiic A LI bEamOEN L
HIERTHOLERH D, Fiz, LMD EEK
ISR T, LA ORBR EECEMEIZ OV T
BET 20BN D, KET = — 27 KFMariano
Garcia-Blanco##% & L7 ¢, KENHOEF LB
72 &% FvyTin vivo CO IR A 17 5 Whis %
HEHTWD,
2) HRERENKXPRECEN T A 7TV —0F
PO R Oh o 7o CHRIFRE R T B MEIER
ERTACEDOIER A B = X A%, BTk DOSFV785
ERERZYEIFHROLDOTHD, S OITHEMARE
FHEF OfEtT 2D D & L bz, (LMo RHEE
HERBMHEIZOWVWTHET — X2 RB L, ZOERME -
TR RET T D ERH D,

G2
E. #am

SFV785 DYERMF LM ChH vV . TR D EREFF
DFEFTZ2AT 5 & & b, BKGAIET T, i
ORI EEREMICOWTHE L, nvivo T
DIEGEERRZAT O MNENDH D, WL T =
T—EHHEHCV L7 aileE AT, 73
ANTAT TV =N o7z CRIF &
BFRBMEWER 2RI EMOER A =X A
X, AR D SFV785 LIXRLR Y ELFHHO L DT,
T DAL  FFRMEE SBRFMTHETL T 2
EXbD
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BT EF TR MBS (FFREITIRBE ST R 7EEE )
WHe oy s &

HCVIEYL-E7 L #h4) D B3 (2 BE3 A BF4%

WFoEo 3« =JiEAT

EIERAS SR

WHoEW )i - EREN BERERKE KFERE
e /138 ¢ Islam, Mohammad EMEFRIKZFE KEFEFEAL

R EE

CRUFFAR ™ A VA (HCV) @b P ~0E A SLE A CD8T, SR-BI, CLDNI,
OCLNZ = 7 AfFHMMIC R ST T v AV 2= v /v ABERI LT,
AORBREREFE MIFHBROZTNRFNR LB LTLIOOD 1T ThHolzd, AL
AMBANTEROWENALDIC o, o, VANVABABRO A NVAYT ) DERITYH
< 7 AR TR Z S 2 WA S R S i, U EDEELE2LEZ, 450k &
HOREHREL e MFHELL EICT A2~V ABLOUANVAS ) ARARERTCE S~ A%
VESI4 % Z & CHOVER M E~ 7 ANSER T A REB LA DWW, T T2, ERENEMRT5
< U AD— D IEME L, hO—DIXERFTH B,

LaL, & ME

A. BFZEEHBY
CHURFAR & A VA (HOV) DIEGLT & D~ 7 A & R
T 5, ZOv U RINEHEIFROFEMH, 77 F
VERY, SRREDMETT A FEAE 3 2 FH OBISIC WS =
EWTED,

B. WrgEITiE

HCV 23 & b FFHIMEIZRA S B FFICE 272 CD8I,
Scavenger receptor class B type I (SR-BI),
claudinl (CLDN1), occluding (OCLN) cDNA % 7/
73+ 2 = enhancer/promoter O FFIZHERE L
7o ATED DNA 2 SEREIMZH8/ NS L
FTvAYx=y <7 A Alb-CCS, Alb-0 %757,
ZOMWE EAZE L. Alb-CCSO <~ 7 A & FEARK S/,
F7o. ML 45D cDNA % CAG 7 X —ITiHEE L,
~ U ARRHESAIAG NIH/3T3 IR AL, 4
Db FMEAEFEIL T D KAKRER LT,
Alb-CCSO = w7 A Tl b 43 B L 7z AT M i ds
KOV 4 B AT AMRIZ HCVpp Z &8, v A
VA DRNERES LT,

(¥ OBLIE)

Rz L,

C. WroEmR

4FE A &3 L7z NIH/3T3 HIIEIC HCVpp 138h R
FIL<BALEL, ZOoZ b, HOTWAH 4250
t NEE cDNA JIBERBICRABE RV 2 ASRERA S T,
WA, FIRATHAIIZIC HCVpp Z G SE72s, B %
BRUANABANTBE SN ol £ T,
Alb-CCSO = 7 A JFHlfE & HCVpp NS TE A B K
JFFfAEA% Huh?. 5. 1 #E#2Co> CD81, SR-BI, CLDNI,
OCINEBHBEEZ VAKX T ayT 4 7 IETHhE
U7z, fESRIL, CCSO = w7 A FFHIfE T DR E X
Huh7. 5. 1 fIELZ BT, CD81 2% 20%, SR-BI A% 30%,
CLDN1 %% 10%, OCLN 23 20% &~ 7 AD b NEHRH
BERPEVIRETH -7,

i

D. B

bt M4EH cDNA DR E L O L ERMRTE
DX, HEEPENTHHZ EERLTED, &
NEEBANTRER RN EZRLTWD,
2011 45 6 H AT Nature T, ~ 7 AJFHlliE T HCV
PMEANT BHITIE Huh7. 5.1 fll > CD81, SR-BI,
OCLN 23 10 f%, CLDNI iX 1f% &5 L 5 I FIF Bl
TAHIVLERDD, 2O &, < U AP
BABRERTFLRHY, T B DI



FIRBBMLETHD VD FREME, IZFE LRV,
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DOREBEMZIEFECTH Y, Huh?. 5.1 A TOD
OCLN #EH &I b MFMRDZ D 4 5 & OGN
b5, Flo, FHRD Nature DHETIZ, =7 R
BALIETANARNA Y ) MTERETHEEN
BOZBTHY, <7 AFFRIMTIIHCY 7 ) AT
HENRVAREMENTRRIN TN D, ZOHIZD
WT, REETIE-EZVIHLTETH D,

E. #
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Vrzmw w7 ATIHHV ORAREZ HRho
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BRI SAE & (T % PRk 2 ST JE T )
Sy PR e

t b iPS A ST 2 AW TR T A L R Yy - 18 SRS oD AT
SHBIZEE )UK BT RIS RZEEESR 2 e R

s E
JEMD LW CRFR T A A (HCV) OFFHIIBIZI T ARG - RS OMAT I3 C BT 5a ik
AT RBEERETH D OO, BFEO e MFIEoEESE RIIFIEE - A2 L, KR

E LT MFRAIEEE W R TR & 7> T D, ARWFZETIE. & N iPS R B SEIFHNE
% FAVNT HCV DY - BELAf#HT L. AR O HCV BFE~DIS A O A& &2 MGEd 5 & BRI Hiz
72HCV A — 7y FERETHZ L2 BMET D

EIRFZEHE D KB R K D4R 2 28 7 — I3 HeSE L7z & 1 iPS N B ST E R 4 WV C
HCV ¥ =— R A7 A LA (HCVpv) T &L 2GR, K OMAIgE 7 L — 7 CTR%E L7z HCV
YT T BIEBT T ) A NARY X KB HCV BRI 2 Eii L=, ZORER, b M iPS
HIITIX HCVpy i&Ye, HCV ERUIR I SN2 0o 7o 3 bR BT R L& 2/ L T 0 |
LT C HOV IRYuRE, BRGEA MB35 2 LR &, Fio, £ OREYREIL HCV 5 EW?
VE A=A NTHDHHLCDS Fiik T, EREEIIA v ¥ —T = n U THESNZZ LD HHHCV 3

(i) [= SE AR BT ST T

DAY Y —=2 Tk b iPS 0 H TR C& 2 Al REIE N/ RIR S vz,
A. BF3EEHM
WF2e BEo X 51z, FBAENTIX 200 T ALY D HCV
BYEN WD EHEE S TEY ., FED 80%IX
KRthZ  RERRFERAGIAIA HCV B8 50T B, B7E HCV o =
VEREE J N T N e AT — VT UABR U E—=RE LA E—T )
VNE Y UOFBRIENER S TWA M, #EHEME
RS PN NN T Rt iR e b % ‘74}1/2 DE YA LA BBRE T B R
EREd KR e B e S A R e 1% 50%IZImE 7o 2 | AR T A L A DS
Ld W2 &, BIEARBLIC X VIR P2 4
R RBCRF R B2 < SHUBBEINND = L ASERER o X 7o
TR % RBOREREBIREIIR E7RoTING, 2005 FRRHHEE DI LD & M

S HIAAAR 2 VN7 2a L HOV O B2 R0 &,
HCV B Ot L OVHCV U 7 F U BIFE D
U & lr ol b OO KR E L CEERYE Ib AL HCV

e WL RO PR R e R e S A 20 R
DI DRI BB TV D, AT T E5E M
O [ SE AR R T T

22 L BICEER R Tl
HEWMEKTDHZ &,
LB ERNBEIN TV T

BT E L Cotk
ééﬁéi£$$%ﬂﬂﬁﬁ>G;ODHTﬁEB@JJ
EDn, b M



Ji % v 7z HOV R - EERIFEAF 7813 v AP
fatkee NFgx A 7~ 2AOFA LET 7 a—
FLNMES, Z 22 HCV WD L <3 H 5 &
Sx 5,

WERMAERKOBZIE L, BEBRELED
5 ERB R X (2 —S—HX) Tk b iPS 4
Ja % RN T2 in vitro BEMERHNR O] 2B W
T, MEOBETFEAERZEME L- e & iPS #l
fa DRI ERE BB R 2 HEME L, TSRS sk
DRI EELZ L L TWD, o, 4
WFEE 7 N—"T"TlX. in vitro *in vivo IZB W TEW
BT EAZREAE L, ILAE - FEEICEN
TT ) OANVARY Z—%&FAWT HCV 7/ hil
ARY B — AT WEBRF LTV D,

AWFFETIL, KA ZA—7BHesr Lz kb iPS
HHRE B R AT R A Bl & 24 7 v — 70 HCV &7
J DNEAEN I EEREE TS Z LT, HCV O
Gy - BHRIERE A RT L. BRRIZEY — 2y MO
RERDLDLZEERME LTWD, REREL, /8
Ay NAZF AL LT, & MPSHIME, & FiPS
AERE F SR AP 1T 5 HCV Bl - BB O figdT
R,

B. WGk

1. & b iPS HfiE b ST HE R

FERRICHE L7z e MPSHIIE, b b iPSHIAR R SRAT (&
I iPS-hep) MMEIE, KERKRFREBEIEZHIER - /K
AMZBIZ I N —F Ik > THERENT- b D4
L7z,

2. HCV BYER
(1) HCV RBER

HCV B ERICIE, Vo7 =27 —VBETEHT
%5 HCV ¥ 22— RUA LA (HCVpv: KiEMEDWNE D
ANVA (VSV) Dx_p—F% HCV = /1 —
TWEBRLIETANR) ZERL, Vo7 27—
TEME A FEAEIC HOV e % 5 L 72,
b b iPS M@, E b iPS-hep MM LN Huh? #ija
% 48-well plate |Z#EFE L, HCVpv % 2 BFREEA &
B, VANV AEM 24 BRI VY T = T —BiE A

HE LTz, RERYPRESESRR & L THL CD81 Hifk (JS-81;
BD Biosciences f1:) F721d~ 7 A IgG % HCVpv & 2
B 2 _X— b L, UAVAEA 24 Rtz
V7 27— BIEMEERIE LTz, ., Pierce BCA Protein
Assay Kit (Thermo #t) ZHWCTEBAEEZITV, K
YuohF A iE LTz,

3. HCV MM
(OHCV 7 ) DR 72—

HCV HRIERIZIET NIV 4 27 V) VIREMED
RNA polymerase 1 BH ¥ v b aE# Li=75F /v
ANARYT Z— (Ad5/35) 2. 1b B HCV &
J LOMEEAE = — FEBZ L7 = 7 —BICH#E
e LIZHCV Y75 ) bFEBL~ T #— (AdP235-HCV) |
NS5B (RNA dependent RNA polymerase) DR U A5
—BIEERBE BAEN2 ¥ — (AdP235-/GDD) ., &
e h LA IE A @ EGFPLuciferase 3§ X 7 &% —

(AdP235-EL) % ZEBRIZHEL L7z (Nucleic Acids Res,
2011;39:¢64) ,

(2) HCV #H#L%EE

t b iPS HEfE. B b iPS-hep #MHEI O Huh7 #
% 48-well plate \ZHEFEL, 7 b TV A 7 U IHE
PERRBIE (LR T-% =1 — R L7z Ad-TA (5 MOI) 77{E
T AdP235-HCV FE 72X B ae 4 K#E S &=
AdP235-AGDD (1 MOI) % [&%e S W7z, B 24 BRRE
BICNFH A2 Y2 (10 pgml) 2EEMT 5L
T RNA polymerase 1 %80 & v b OEREFEE A4~
W L7c, RFTHA 27 U BN 48 Be 4 A0 2 (5]
I¥ L. Renilla Luciferase Assay System (Promega %) %
ATy 7 =27 —BiEEERE Lz, £/, Ad X
7 H— DGR RAMIET D720, AdPR35-EL (1
MOI) & Ad-tTA (5 MOI) # 3G, L7 =T
—EEEEWE L, HCV HEREE & M o
AdP;235-HCV, AdP;235-AGDD DV 7 = 7 —B &M
% FHINR O AdPR35-EL D)V 7 = T —PIEME CHITE
THZELICLVEHLE,

F 72, & b iPS-hep MEIZ KX %1 7 U &N
T DBEHCV PR EIE TH 2 IFN & B IR E G el
WaTMUL, &Yy 72 R IC L v 7 = T —BiEER



F ORGSR A MET 5 Z & T HCV HRIEES)
RAERGE LT, AR WST-8 3384 v Tl
E LT vy 7 = T —BiEMR L OIIE B EE 1L IFN
FERINAEE 100% & L CHH L7,

(fer PR DO BC &)
b b iPS f oo FICER LRIk D v Mk - B
MRS e A 25 ) KR EN TV D,

C. WrFfbER
1. HCV &Y=

AITAEE OFATIZ X 0 & 1 iPS-hep ML HCV Y
Z2%4& (CD81, SR-BI, claudin-1, occludin) % F&Hl
LTWAZERHERS T\ D, S4E, HCVpy %
FAWCEEERME L7 & 2 A, B b iPS Ml Cik
EHEARIE SN2y o 725, B b iPS-hep FAIAETIE
Huh7 #llfE & R4 0 HCVpy BSRGEEZ R/ L TWH
ENRHBME R oT (Fig 1A),

F ZTCIRIT, HCV BB /A TH 5 CD81 (T
HPURE AW R SRR AT o T2, ZDRER,
arhu—b LT YA IgG & AWV 5E Tl
YelXBRE SN o 72350 CD8I Hilkx HV 7256
VPR PSR AR R 3 L S 7z (Fig. 1B), HCVpy
DR—A L 725 VSV OREYRED iPS-hep MlidiL b
FEBIR T 503 OYLREIIHT CD81 HUIC
Ko THEBESN o T,

2. HCV HHRER

HCV %/ AO¥EAEATIE HCV BERBMEAT IC I 5
HRRY =i b0, B4 RNA BHARTHD
RNA polymerase 1 JEH &y EHT L7 X —
AT AOBFEMNEIE LTI Y . HCV HERMERE D fiftT
BN TV D, Bk Lo X 2o, Y#Fgk s —77¢
(LA BT RNA polymerase 1 BH & v - %44k
LT F )Ry B— AT AEREE L, IR SEER
T HCV &/ AFBBLT 7 ) U A NART Z—DF|
HHE AT LT 5 (Nucleic Acids Res, 2011;39:¢64)
FIT, KVATLAERNT, B PSS fllER L
t | iPS-hep MAEIZRIT D HCV Bl Mt L7, t
I iPS-hep MIIZ AdP235-HCV ZiRML7 & 25,

Huh7 il (HCV #484HII) & Ak HCV B (v

V7T —PiEMO EF HCVRNA #0 F5) 538

BN TWE, 20k &, AdP235-AGDD JE& YL i
T HCV RN BE SR >7cZ &rG HCV
RNA polymerase #&fER7% HCV 7/ L8813 b
iPS-hep HIE CTILAE U T2 BREMED R = 117z (Fig.
2A), —7, B MiPSHIKETIX, V¥ T =T —FIEHE
® _EF  HCV RNA OIFENBE I N o722 &
5. b b iPS MG CIE HCV IZER L2\ b o & s
SND, EbiC, HCVHERAERTH LA & —7
= & FWTE b iPS-hep MK BT % HCV
ZHETEHZ L &ML E L (Fig. 2B),

D. &%

AHFGETIX, HCVpy B LN HCV &/ LAEARY
A —% T, & M iPSHIlais L Ok b iPS-hep fillfd
I8 5 HCV 4 - IO FIEIZ D\ THRGE % 54
b N iPS Ml TIL HCV OEG - ERIB & o2 & |
t b iPS-hep ML Tk HCV OREHY - HRIBE TS Z
LERRH L, Lo T MoRFMIE. & MF
DAMIEEKE, & MFIBEX A7 ~v 22zt b
iPS-hep MY HCV &4 - B DTl L OMiRdT R
ELTCHMATE 22 LRI ST, £72 HCV B
R TH D CDLICK T HHUAIZ L W HCVpv DI
PepBAE X, IFN (LY HCV ¥ 747 ) A OHEHRIN
[HECEHZ &ML E L ¥ | iPS-hep Al
VT HCV BRELESRE, HRIAERD A7 Y —=
VIIRTFRETH H T L SRR E T,

41X HCVpv LSMT FERED HCV K7 (HCVec)
WYL ER ATV, BYRE. BB OMGEE
TORENRDH D, ETWIEIE, ITFEFTEER 2 &%
SEEBED © ~ iPS Miflaz VT, T LA fiETIC &
YV HCV e - HENC B 54 5 15 = H 7 O 2 )
T FETH D,

KRR FRFEBEIEFIZER KA 7 —T & -
CTHESZE 7ok b iPS AUl i SkIFMIa S biF g R %
VT HCV gk - RAfRIT L7 2 A, & b iPS
HMECIX HCVpy DREYIA Ld, HCV L) 2



DER BRSNS olz, —F. B b iPS Ml
SeNFHRAR Tl HCVpy OB L OYHCY V7Y =2
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Figure 1. HCV Infection assay in iPS-hep cells.(A) 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 activitics were measured. Data arc presented as means =+
SD (n= 3). (B) Effect of anti-CD81 antibody on infection of iPS-
Hep cells with HCVpv. iPS-Hep (upper panel) and Huh7 (lower
panel) cclls werc treated with mixtures of HCVpv (open column)
or VSVpv (gray column) and anti-CD81 antibody or control mousc
IgG at the indicated concentrations. After a 2-h incubation, the
cells were cultured with fresh medium for 24 h. Then, the
luciferasc activitics werc measurcd. Data represent the percentage
of'vehicle-treated cells. Data are presented as means * SD (n=3).

35
AdP,235-
AGDD
o AdP235-
g HCV
Q
=20
2
815
]
£ 10
o
05
B
<
c
£
]
o
3
=
3]
B
5
]
2
iPS iPS-Hep Huh7
C
14
AdP,235-
1.2 AGDD
2 AdP,235-
£ HCV
0
@
=
£
E 06
@
2
E 04
@O
o
0.2
ol ,
iPS iPS-Hep Huh7

Fig. 2. HCV replication assay in iPS-Hep cells. (A)
Comparison of replication of HCV subgenomic replicons,
AdP1235-HCV (gray column) and AdPI235-AGDD (open
column), in iPS, iPS-Hep and Huh7 cells. The cells were
infected with replicons, treated with Dox, and renilla
luciferase activity was measured, as described in the Section
2.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- and minus-strand RNA in iPS-Hep
cells. iPS-Hep cells were infected with replicons, and total
RNA was subjected to real-time PCR analysis, as described
in the Section 2. The copy numbers were shown as ratio of
those of Huh7. Data are presented as means &= SD (n = 3).
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Fig. 3. Effect of interferon on HCV replication in iPS-Hep
cells. iPS-Hep (open column) and Huh7 (gray column) cells
were infected with AdPI235-HCV and Ad-tTA. After 24 h, the
cells were treated with Dox and the indicated concentration of
interferon for 48 h. Luciferase activities (A) and cell viabilities
(B) were measured as described in the Section 2. Data
represent the percentage of the value for vehicle-treated cells,
and are presented as means == SD (n = 3).



