EAEZBRFENAERMHE (FRERRESXRFEERE)
HrRSEREE

HRAEE P —RIG-TIZ L 5 HCV A EDMEE & Hi HCV BH DB %

SHAEE BEEEE FREKFUA VAR #E

MREE : VAV ARNA & RIGI REDBEEDE P —HFIIMERHEES> DT,
RBEIICBERPER SN Z LIk o TRMENDE Z ERNHLNE R oT-, FOHEIX
—RIZA NV RERIERE LTaLND %0)&~%Bét5é’6‘a%é EEZLNDEN, TA LK
BEDPEETANVARNABKETHY , DOAPLRIGEDE|X& LTS, T4

VARG L D A N VARG AT E R 2 B RGEIGETH Y . ZOHIEIEH HCV X b

TV LTEEEEZDND,

A. BFFEEK

RNA ~V #—FRIG-I (FHCV 2#&H£%< D
7 A )L ARNA DREENZ B EE|Z B LT
WA ERRENTHWANR, BN Y Z Ty
A NVADEERE, FORNA OREEBPIThI TV
LDONRHATH o7, KFETIIZ DT AL A
ko 1) 222x1kD, TREHHCV I6E
DREIZFERTDZ 2B LT,

B. BF9E 5

BERMIE AW THEL O YA L ARKEEIZH
A NABRGEFENEEHE L CWNIERE
BED M RTE & AT L 7o, MRAT IS IS BT
TIER U725t RIG-T L& ol & U TR FERL
&2 AW, 742 RNA O#HIT FISH &
Lo TIToTe, ¥V A VAHR & RIG-] 72
E OB RS A X RE LA I L > TR
L7,

(REE~DEE)

AR BT - Tk, REHEHEE . TOFIE,
BLUOFRKEOFREESR O N, Bk, FIEN
REIND L) +HICEET S, BEEMIZE,
BEAEFBESE RSN TWA e NP L
Mg c B3 2 dhd@fg et ) 1B 0 KB FEEhais
BoOEFWEMEBEEEZERICFERL. A7
A—ALRarey MURDIFRELERL, E
T RALERE BAEREFSICER RET D,

C. FER%E

IIE TOWRDORER, RIGIIZEE Y A LA
DG L - THRURICEE T 5 Z L 23 HH
LTCWED T REEZTZOKRELZHLMNIT
AL EBELE, ZOBEOFHEITITY AL

A0 RNA BUBHETHH L L BICEHBIEL T
HZ L IBIIBEEHRET ALV A LAY
TFNRELLBIET D Z LAV LT, /NEE
EEROERES %2 & HICHEMICHRETT 5 B8
T BEREERTIERMON TCWIERYE
WZxPg AR E D CHERE 21T T,
DFER., RIG-I DEEMRITFEA LA P L RIZK
STHEIND (R FVRIBRL] ThHENH
Bt ipole, VA NVAERUSNADA ML AT
HA N VREBRIIER SN DB, EOHFEA v
F—T7xa HEITRET, FORERE YAV
A RNA DA b U AR ~OFERRE LT
DEPHALNE RS, TR B A ML REERL
TERIE RIG-1 287 A L A RNA Z A4 25T
HoT., TOHENENERHIZT A LR
RNA O ¥ —& L TOENRRETE 2N
ENHBA L, ERHE OO T A NLRTA ML
AERLOFER Z B ET 2 FIC X o THREHE
DHENTHBELHELNE o7z, BT
A NVAREGE U TR R b LV R EBRIE
IPS-1 DEFEMR L BEACEM L T2 Z A
WEENT, :

D. Z%

U EDfERITMENOREDS., (Bl 2 idHCV
DOHEEIIIEHOREL) THET 2 VA VA%
BH L TEFDORBIZRIGT XU ET5H 2R

U REERLICEFRAZRNA BAEARE N BEE
L., % Z CRIG-I OIEMHLBEE 5 Z L 25#<
ARELTWD, 2B EZAHATH DD,
UA VARG, FFIZ T A VAR R T EH

RNAZ R LR L LTRA L C . REMNRED
BrEEIEHIMENEET D ENHLN

Lot
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BEEZBRENRERENE (FRERMBERFRFTE)
o Hs s &

b MFMBEIZRIT 5 BRAERBOMIT L = OEHAIC X 25 HCV BREE OB %

SRR TF W FESKFE Y AV ARFERT AT
MAREE  CEFR YA L AMHCVIIE MIRFERRET 5 2 & TREIFAEEI & B 33,
A HCV DG T 2 FFHIIC AR R > TWA HRBERD ED L 5 ITHEL TV BT
DNWTIEHEL AHATH -2, TORERDOOE DT HCV DNEELERET 5 v TR B %K E
BEOEENRRL Do THWRWI LIZH D, 22 THRANE MRS EMIAICED L-mE
7 b D ARFEALITHIAE HuS-E/2 MifEZ2 VT MAFHIIRIC R ) 5 B RGBS - SV CRfFge
&R IRolz, HuS-E2 #ila% IRF3, IRF7, & %\ iE RIG-1 1259 % siRNA % 7213 shRNA
ERAVWTREL, B FATANVASVEBRESEEREA V7 —7 = 1 U (IFN)EETF D%
HFE % %D mRNA % RT-PCR B L UEEE RT-PCR I L - THRIET 3 = & TN LT,
ZOFER. IRF7T X TO IFN EETFREIICES L TH Y, RIG-I /% IFNbeta & IFNlambda
DFEBRITHETH D Z L Bod>o T2, HuS-E/2 Mz HCV NS3/4A Z 2R 7 B 2 {EE I %
B oMz ER L. HCV RO —H2HERTHET VAL LTHY Lz, Z0OMaT
IEZNETEE Sz RIG- KRV B R BB EEE TR/ IE SN T A E LR
T& 7z, HuS-E2 fifa% X 0 iRl c Bl L @R FRE 0 7 4 — V2 RS EEET T
BREL, TOBRAFEICEEMIT Lic b 2 A, FEERBICHESRTY A VARG 2 VIREET
RIG-I & IRF7 B FEFEFHBEN LR/ Uiz, SV Btk O ¥ IFNalphal , JFNbeta & IFNlambda
BEFORAFEIIZ L IVEL L VIIICBI o7z, 2O Z L BTHIAICBIT A T 4
I A GRS & DFENTIZ & 0 ASEOFFRIAICEEEI L COh A iz V5 2 & OB
AN o7,

A. TFREBH

A CHIFFR Y A VA D RRYERMIE CH D
b MFMIEIZEBIT 2 BRBE Y AT L% iR
HIcTaZbicky, 2oiEEEZEIEL, 2
RENCHCV Z8EBR T A HL HCV BRISHEE 5
T &, FLTERZDBE RGOSR 2 MmEI
5 ETRIADHCV BERE < YT L,
PLHCV EHIE DA B hu TOFME2ES
T O2ERREBETLHIEEFENE L,

B. R H

LA E e MR BLUL=EE2E
95t MBI HuS-E/2 Ml
IRF3,IRF7, RIG-I ® mRNA Z #1545 siRNA
HDVNE shRNA ZE A H A W ITHRBEL I H T,
Z D RNA U A VARG E O B RGBSR
ERENT UTe, BRBREDNFEOBNRE L F A T AL
RAE BRI, BPRB O 1RERE%ND 12
ﬁﬁ%m%ﬁ%%@ﬁ%ﬁr%@ém%m
FHZ RT-PCRERZ D N EEEY TAF A
2 PCR % W CREBFAOIZAEYT L T,
2.HuS-E/2 ARz JFH1 #REH 3k D HCVNS3/4A
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ERBIEMES v — & ER L, HCV B
e U RIG-I T T ¥ 7% —45F IPS1 23T
S 1L RIG-IIRF7 OFER IR T S W72 %, &
A TANAERBRRSE, £EERGEEE
BEFORRICKHTHEELZRIT LT,
3.RATIHCV OREGEFEMEN LR L, B b
FFHERE DME I L 0 E LB s RE S
07 4 —NVERLIICRDI ENDLMhoT
WA SLIRREE R HuS-ER2 Ml @A L, 7
KR TICB T 5 B ARGE KIS & f#HT LT,

(W Em~DELE)

BIFFRICH T o Tid, AEHEME | T DOFIE,
BLOFRROFREERE O A, Bk, Flik
DREIND XS +HICEET D, BEEaic
x, BEEFBESE THRE S THS Te b7
J LENTASEIZ BT A @RS | WD%M
FEMBEOEFMAREEEZESICH
wL, A T74— A%:/t/buﬁéiﬁ
EEEMRL, ERMEFE, BABRE S
WERE, RFET 5,

C. BroEHE R



1. BTEEORK RS v MRS &
HuS-E2 fifgiz e A4 UA VAR RS
TG h . BYBED B RGEINE RS0 Z
NENELL Tz Z &5, HuS-E/2 fifa
b MFHROET L E LTEDBREE
WO 2 272 o7, IRF3, IRF7, 5
VWX RIG-T 12695 siRNA = 7213 shRNA %
FAW T HuS-E/2 #AE D H D Z 12110 mRNA
BRI E, FOBUFA TANRE Y
UTDZ EBbhoiz, IRF3 OFRBET Tk
RIG-I,IFNbeta,INFlambda3 #&{zF DR RFE
BIEI Tz, IRF7T ORBFET Tk
RIG-I,IFNalphal,IFNbeta,INFlambda3 &{=+ D
FKBEFERMH STz, RIG-I OFBKE
T Cid IFNbeta,INFlambda3 Bz F DR EFHE
P ST,

2. HuS-E/2 #if&4LZ JFH1 #kH 3£ D HCV NS3/4a
FIEBOCEE S SZMIREERL, 0
HCV BYET LMifan—o L LTHEALT
UToBaEBIhotz, ZOMAgIZE
ATANRAERGEE, PIH B RAEISER
ISERFTLICRERUT O Z Lo,
RIG-I,JFNbeta, INFlambda3 & 1= ¥ 33 23 # )
S 472 A3, IFNalphal BB TFOREFEICE
Bixie oz,

3. HuS-E/2 MM AR D Z LT LW K
RO L VEU LB FREAT 0
74 —NERL, BEMBEEHCV DOREYLE
FEShR BB L5 2 ERNbroTNATD,
T DOILREEE TICRBT B HuS-ER2 Mg B

RGBT DWW T LR L, SKEF

? mRNA DEFERHFAEIZOVWTHREF Lz &
Z A, FHEBEERCT RO ISR
EN 72 RIG-1 & IRFTmRNA DOFENE < FEH
ENTWBIZ ERbhotz, ¥l ¥A4 v
A v A DREYLTrE IFNbeta, IFNlambda3
mRNA OFFFEN FEEFRRFICR LT
B ERmEmL o7z, F7- IFNalphal mRNA
DFEFZLVBEEICELS RDB T ENbho
Tro ERZITHRIAREZEEFZOMET
i% IFNlambda3 mRNA OFBFERFLE L
WZ EThD,

D. B£

1. S EIDFERH b MR TILEF AN FHH,
LT3 IRF7 1%, UA VADRBREIIHT 2
HRBELE DO CTHLEREE 2> T
VT IFNalphal, IFNbeta, IFNlambda3 = L T
RIG-I BETHRBRICEAGET 5 EBNREBEN
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72o ZHUB D H T IFNbeta, IFNlambda3 &{=
FOFBFHE L RIGTITEFELTEY .,
IFNalphal & {xF R B OMEAFFE T RIG-I T
HEEENTHDZ BT, 5%, M
Rz 5 7 A v ARG FIEA O [FNalphal &
R FREP VI EAREISEICH L TED
LR BEEZEFEOONERLNCT HHNE
NhHdEEZ LN,

2. B CARFCALRT MR &2 LN EE /45 2 & T
PHEE CHETIEARARELEEBLETHR
BRREEIIERABREZERTHLORD -T2,
BRI Z DISE LR EEZ L TN Z
& 13E 2 b5 RIG-1R° IRFTmRNA DO3EHL A3
EHLTWARZ LIS EREREFEOFNR T A
Jb A REYet% o B < &\ IFNalphal, IFNbeta,
IFNlambda3 mRNA D&E{=FHEEE % i
THLDTHDZENEZ LN,

E. #55%

JFHERRIZ 331 B IRF7 Bis T DIEF B2 R
1 A L R RIEC 58\ T RIG- FEEERY
7 IFNalpha BIs F ORHAFEICEET 5

ENBZONDINTORBEFEOHEEITE

EARHATH B, SENAEEERICL Y FHEEs
TIHERZBARAZREHERBL FORE S

—UNBERINZZ LD, AREOFFHED
HRGEHEZ AT 5 2O FEEEE

KFIZ 3T DRI DIEYT 7207 TIEA+5Th

0. MR LZHBOEREL A b o
MEEREZ b, 5% HCV Z X7 &
ERB LI MACATMIEZ LR

Bl LT EEDS, ZOZEBE b
JrHifa D B ARG BEHE L IERR EE L.
A m EIEDHFIEORBIZE DT

MAZH HCV RIS B L S8 5 2 L S HRE
ThdI ENEZONT,

F. {5 £ BR 1% 4t
iz L,
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EERBRFHERME (FRERTRBEI KT RER)
MRS EBEE

HIFRBES % AV 7= IL28B SNP D ¥ E

SRR MEIER FILKRE B

MEEE CABMEFRICHT AT v F—Txca /U VREICBIT A6 EA
DFPHEFE LT, IL28BIEEDO—HELRE (SNP) BNEETHD I ENMON TN,

L U7223 5, IL28B SNP DEWS ED L ) ICIREIRICEE LY RIT T OV TR S
NZENTHRY, ZOHBD—2E LTRBWERETARRNWI ERET NG, 54
B, CHRFR YA VA (HCV) OEHENAEE/R e FFHAK CTH 5 HuH-7, Li23 MLl
Sz 1 1 FEE ORI (Li2l, Li22, Li24, PLC, OUMS29, PH5CHS, HepG2, NKNT3,
HuH-6, HLE, HLF) @ IL28B SNPs (58099917 & rs12979860)(Z- >\ CH#Et L7z, £7=.

1$8099917 IZ DWW CIIHIREER 2 AW o B2l EEZ R L,

A BFREE®

1L28B fEIk D — i E AU (SNPs)HS C BUIE T
RIEKIT BRI v F—T =y /YARE

U 2 (PEG-IFN/RBV)EJE DO EZE 2 FHIKFC
HDHZERERNADITNL—TIC L VHRE S

iz, LML 5, IL28B SNPs M VEEIC &
ETHRICONWTITA LN E 2o TR,
- AHFF21% IL28B SNPs 2 TEEIC KX T8 R %
e 3= Ol E AW EBRET L

EHRRTALIZLEBHLET D,

B. BFEFH

FEERE, CBIFFR 7 A LV AHCV)D OESILE
FEASTIRE 72 HuH-7.Li23 #Ma % Fiv T, Tanaka
% (Nat Genet. 2009) 12 & 0 #4537z 1L28
SNP (1s8099917) % 3 L7z, HuH-7 #IAE CiX
" PEG-IFN/RBV LRSI (T/G) OB FE
T, Li23 Hifa TiZ PEG-IFN/RBV %R
ZH (TIMOEEFETH -7, HuH-7 Mk
v~ 4 HCV RNA B8R (OR6) Tl
IFN-A 2k U CTIRFUMEChH - 7= DIZw LT,
Li23 M %z v 722K HCV RNA E55A
(ORL8) TiL IFN-A {2k L TR METH - T2,
F 77, WM B IFN-0, IFN-A LER 33
FAIFNFEBLFOER T 7 7 AL L E
B EERE LR,

AR, HuH-7. Li23 fifaListo 1 1/
HE O AT HIaKR O IL28B SNPs (2 DWW THERT L
776
o fEFEIT v MTmMAEEKE R (Li21, Li22.
Li24, PLC, OUMS29, HepG2, HuH-6, HLE,
EOHLF) <, 2fEEIIRE/e FIFHRaRR
(PH5CHS8 & NKNT3 fifig) BkTh 3,

WFECIC Ve 1 1 FEEOMIERD 5 5

24

HuH-7 #Bfa & Li23 Mg =& ¢e5t 1 3
DOFFREREZ AV T, X U ®IZ rs8099917 @
BEFRIZONT, AV Y hy—F TR
BICTRR L7z, RIZ, Ge B (Nature,2009)
I XV HRE ST 1512979860 D& TR %
XA VLY No— T v RIEITTHRE LT,
158099917 DBEEFERUIA V¥ —, ~Tr, K
N~ A F—F A FTIEENRZEN, T/T, T/G,
BILOGG EAeb, Fi-, 1512979860 D &=
FENIA ¥ —, ~Ta, RO~ AF—&A4
ITIEENLEN, C/C, C/T, BEIOTT &7z
Do

r$8099917 D& s FELH| TENZ DV TIL R
B3 BsrDl # AW CEEBEFEAZHETHZ &
NERETH o7 MD T, PCREY (461 bp)%
BsrDI L3 U CTEKUKEN 21TV, DNA B -
ARXDNE =Rt L, AVY—FAT
(T/T) TIE I FREESRE CTEIlT S 4172728 461bp
DR BB AT 1 & A 7(TIG)Tik 461,230,
BEW 229bp DXV R, ELTAF—H
A Z(G/G)TIE 230 & 229bp D /N> KB T
&7,

(B E~DOEE)

AFFTNBNTIE, ERE OEATIC AV Tobf
BHIZTINE T ENTNDHDT

HU., KEEDOHEIZITE b DOEEERMEE
Wb DD, T DT DI ER T~ D R B

COEEIT o7, BL, EBICEHEA LA

fads X OEBR I DWW T ARRIRE 2 i L 7z
RICHEFE LT,

C. BFEMRE R



IZC®IT, 1 3TEEDITMAaLKITT LT
IL28B SNP (1s8099917)D &= FHI %2 ¥4 L 7
ho—r U RETHRE LTz, Li2l, Li22,
Li23. Li24, PLC, OUMS29, PH5CHS8, K}
HepG2 Ml TIE A V¥ —(T/MZ A 7%,
NKNT3, HuH-6, & O'HuH-7 TiI~7 ¥
A 7(T/G)% . HLE & HLF fifa Clii~A 7 —
H AT (GIG)&R LT, WIT, 1 3FEEDFHE
JaRIZ % L C IL28B SNP (rs12979860) D& =
FRIZEAA VT b — 7 o RAETHRE L
7z, Li21, Li22, Li23, Li24, PLC, OUMS29,
K OV PHSCHS Ml Tl A ¥ % —(CIC)F A 7
% . HepG2, NKNT3, HuH-6, ¥ XU HuH-7
TiE~7T 1 &% A 7(C/T)%. HLE & HLF #ija

TlE~A F—FA F(CIC)ER LIz, LAEDRE

BEFLwad e, Li2l, Li22, Li23, Li24,

PLC., OUMS29, LT PHSCHS #lfa Tl

rs8099917 & rs12979860 DT HIZK T h
BEFRIEIA Yy —% A 7%RL, HLE &

HLF Mg Cld~A F—% A F&R L7, L
L7223 6, HepG2 Ml Crd rs8099917 TiL £
Uy —F A TOBEBTFHETHSTZDOIIH L

T, 1512979860 TliI~Ta XA L2, W
SNPs il CEfc TR TEBET 2R E R o T,
158099917 CTiiE TR DEW % HIREESR
BsrDI DY /8% — K VHIETHZ EMN
THETH D Z LB bhoT-, Li2l, Li22, Li23,
Li24, PLC, OUMS29, PH5CHS8, KU HepG2
MR TIEA Y ¥ —(TIT: 461bp) ¥ 1 7%,
NKNT3. HuH-6. B X HuH-7 TigZ~T ¥
A 7(T/G: 461, 230, BL U229 bp)%, HLE
& HLF #ifa Tix~A F—% A 7(G/G: 230 &
229bp)&R Lz, ZDX iz, HIREEREC
X % 158099917 DB TFRIDHIEIL L A L7
o —7 U RAEOFRR EERIC—E LT,
rs12979860 (=5t L T3 X 7okl BREE R S 7 1E
L7aW= O HIREERIEIC X A B FROH

FEXT&E o,

D. E%

1 3fEEDO v MFMiakkizxt LT
PEG-IFN/RBV &£ D FHIKFCdH 5 IL28B
SNPs (rs8099917 & rs12979860)% % A L 7 b
V—7 T AETRET LTz, HepG2 < 1
1FEE O b bR TILiE SNPs OB T
B —% L7, —JH. HepG2 Mgz B\ Tix
rs8099917 TIIVEREZMD A V¥ —F A 7
(TITYTH - 72Dzt LT, 112979860 Tidim
EIEFMEDOA~T XA 7 (C/T)ERDE

SNPs [l CEEFEN T AR L 2o T,
158099917 & 1512979860 & {mF 773 e
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Establishment of a Novel Permissive Cell Line for the Propagation of
Hepatitis C Virus by Expression of MicroRNA miR122
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The robust cell culture systems for hepatitis C virus (HCV) are limited to those using cell culture-adapted clones (HCV in cell
culture [HCVcc]) and cells derived from the human hepatoma cell line Huh7. However, accumulating data suggest that host fac-
tors, including innate immunity and gene polymorphisms, contribute to the variation in host response to HCV infection. There-
fore, the existing in vitro systems for HCV propagation are not sufficient to elucidate the life cycle of HCV. A liver-specific mi-
croRNA, miR122, has been shown to participate in the efficient replication of HCV. In this study, we examined the possibility of
establishing a new permissive cell line for HCV propagation by the expression of miR122. A high level of miR122 was expressed

by alentiviral vector placed into human liver cell lines at a level comparable to the endogenous level in Huh7 cells. Among the
cell lines that we examined, Hep3B cells stably expressing miR122 (Hep3B/miR122) exhibited a significant enhancement of
HCVcc propagation. Surprisingly, the levels of production of infectious particles in Hep3B/miR122 cells upon infection with
HCVcc were comparable to those in Huh7 cells. Furthermore, a line of “cured” cells, established by elimination of HCV RNA
from the Hep3B/miR122 replicon cells, exhibited an enhanced expression of miR122 and a continuous increase of infectious ti-
ters of HCVcc in every passage. The establishment of the new permissive cell line for HCVcc will have significant implications
not only for basic HCV research but also for the development of new therapeutics.

epatitis C virus (HCV) infects over 170 million people world-
wide and frequently leads to persistent infection, which in
turn can lead to chronic hepatitis, cirrhosis, and hepatocellular
carcinoma (34). HCV belongs to the Flaviviridae family and has a
single-stranded positive RNA genome of approximately 9.6 kb.
The genome of HCV is translated into a single polyprotein at the
endoplasmic reticalum (ER) membrane and is then cleaved by
host- and virus-encoded proteases, resulting in 10 structural and
nonstructural proteins (41, 44). Due to the lack of a small-animal
model and an efficient cell culture system, efforts to understand
the HCV life cycle as well as development of anti-HCV drugs have
been hampered (42). In a major breakthrough, HCV replicon
cells, in which HCV RNA autonomously replicates, were estab-
lished by Lohmann et al. (37). Afterwards, the infectious HCV in
cell culture (HCVcc), based on the genotype 2a JFH1 strain in
combination with the human hepatocellular carcinoma cell line
Huh?7, was developed (36, 64, 70). On the basis of the results ob-
tained with these in vitro systems, the life cycle of HCV was clari-
fied, and substantial progress has been made in screening host
factors involved in HCV propagation as well as anti-HCV drug
candidates (20, 51). Among them, a liver-specific microRNA
(miRNA), miR122, has been shown to be one of the most impor-
tant host factors for HCV replication.

miRNAs are small noncoding RNAs that consist of 20 to 25
nucleotides and modulate gene expression in plants and animals
(3, 26). Most miRNAs negatively regulate translation through in-
teraction with the 3’ untranslated region (UTR) of mRNA in a
sequence-specific manner. Some of them have been shown to play
important roles in the viral life cycle (56). Interestingly, miR122
has been shown to bind to HCV 5’ UTRs and to enhance transla-
tion and replication of HCV RNA (23, 28, 29, 38, 52). In addition,
enhancement of HCVcc propagation through the direct interac-
tion of miR122 with HCV 5’ UTR has been demonstrated (27).
Recently, intravenous administration of the locked nucleic acid
(LNA) complementary to miR122 was shown to suppress the
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propagation of HCV in chimpanzees chronically infected with
HCV, suggesting that miR122 is a promising therapeutic target for
chronic hepatitis C (31).

It has been shown that HCV exploits various host factors to
form a replication complex for efficient replication (43). In vitro
propagation of HCV is limited to Huh?7 cells and their derivatives,
and thus, it is important to confirm the data obtained in Huh7
cells by using other human liver cell lines, because the patterns of
gene expression vary among cell lines. Although establishment of
an HCV replicon system based on liver cell lines has been reported
(11, 66), robust propagation of HCVcc in well-characterized hu-
man liver cell lines other than Huh?7 cells has not succeeded yet.
The gene expression profile of mice xenotransplanted with human
hepatocytes from different donors inoculated with a single source
of HCV revealed that host factors contributed to the variation in
host response to HCV infection, including the activation of innate
antiviral signaling pathways (65). Furthermore, gene polymor-
phism in interleukin 28B (IL-28B) was shown to be associated
with natural clearance (62) and response to combination therapy
with interferon (IFN) and ribavirin (19, 58, 59). Therefore, the
solely available in vitro propagation system for HCVcc, employing
Huh?7-derived cells, is not sufficient. The establishment of alter-
native HCV strains and permissive cell lines is needed to elucidate
molecular mechanisms of propagation and pathogenesis of HCV
in more detail.

Although there have been several attempts to generate chime-
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