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Fig. 5 KEGG Pathway map and array data (biosynthesis of steroids).
Gene expression changes were mapped on the pathways. Each circle
within a box represents the corresponding probe set on Human
Genome U133 Plus 2.0 array because multiple probe sets are
sometimes designed for a single gene. Red circles indicate overex-
pressed genes in cured cells compared to parental Huh7 cells. The

Rep-Feo cells showed that the replication of the HCV
replicon was suppressed by clofibrate and fenofibrate in a
dose-dependent manner, whereas pioglitazone and troglit-
azone elevated expression levels of replicon. The MTS

dotted numerical code in each box represents the Enzyme Commis-
sion (EC) number based on the recommendations of the Nomencla-
ture Committee of the International Union of Biochemistry and
Molecular Biology (IUBMB). Correspondence between the genes that
were examined in the microarray analyses and enzymes that are
presented in Fig. 5 is shown in Supplementary Table 4

assay did not show any effect on cell viability or replica-
tion. These results suggest that the decrease or increase in
HCYV replication is due to specific effects of PPAR-alpha or
gamma agonists on HCV replication.
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Fig. 6 Real-ime detection RT-PCR. Reul-time RT-PCR was per-
formed to verify expression levels of genes that were listed in the
cholesterol  biosynthesis  pathway in Fig. 4¢ and that showed

Discussion

In our present analyses, we identified MAPK signaling.
biosynthesis of steroid related and TGF-beta signaling
pathways as significantly changed pathway processes by
comparing replicon-expressing and cured cells (Supple-
mentary Table 2). The results suggest that these pathways
were primarily affected by HCV replication. Comparison
of cured cells and naive Huh7 cells identified cell cycle,
TGF-beta, sphingolipid metabolism, and biosynthesis of
steroids pathways as significantly changed pathways.
Interestingly, cholesterol biosynthesis pathways were sig-
nificantly changed in both comparisons (Supplementary
Tables 2, 3). These data suggest that these pathways may
positively regulate cellular HCV replication and that cho-
lesterol biosynthesis pathways are primarily activated by
HCV replication and may be essential for continuous virus
replication.

There are several studies that report gene expression
changes in replicon-expressing Huh7 cells as compared
with the naive cells [30-32]. In those studies, however, the
changes in gene expression do not only reflect the effect of
intracellular HCV replication, but also reflect alteration of
host cell clonalities. Indeed, there are inconsistencies
among studies. Use of the cured Huh7 cells can minimize
the eftfect of cellular clonal changes because such Huh7
subclones have already been selected through HCV repli-
con transduction, drug-resistance selection and subsequent
HCV elimination [33]. In our study, we have compared
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gene expression between genotype 1b and 2a replicon cells,
respective cured cells and the naive parental cells. and have
identified molecular signaling or metabolic pathways that
were differentially up- or down-regulated over different
HCV genotypes.

Comprehensive microarray analyses and pathway anal-
yses were very useful for the identification of molecular
mechanisms of HCV infection and replication in the host
cells. We used the KEGG Pathway database [28]. a
knowledge-based database of biological systems that inte-
grates genomic. chemical and systemic functional infor-
mation. KEGG provides a reference knowledge base for
linking genome to life through the process of PATHWAY
mapping. which is to map, for example. a genomic or
transcriptomic content of genes to KEGG reference path-
ways to infer systemic behavior of the cells or the organ-
ism. These pathway databases are free on-line resources.
Using these analyses, the close relation between cholesterol
metabolism and HCV replication was demonstrated.
Moreover, in relation to this, when we examined the
pathways of other lipid metabolism, it was shown that fatty
acid biosynthesis metabolism-related pathways were sig-
nificantly changed in cured cells. and indeed we found a
large number of lipid droplets in the cytosol of replicon
cells and cured cells.

The HCV-JFHI strain is the basis of a robustly repli-
cating cell culture system reported recently |5]. We have
performed comprehensive gene expression analyses using
the HCV-JFH1 and the cured Huh7.5.1 cell line [6]. The
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Fig. 7 KEGG Pathway map and array data (fatty acid metabolism).
Gene expression changes were mapped on the pathways. Each circle
within a box represents the corresponding probe set on Human Genome
U133 Plus 2.0 array because multiple probe sets are sometimes
designed for a single g

gene. Red circles indicate overexpressed genes in
Fig. 8 Detection of
intracellular lipid droplets and
HCV NS protein. a Huh7 cells,
replicon cells and cured cells
were fixed and stained with Oil
red O and Mayer’s hematoxylin.

Huh7

Intracellular lipid droplets were
detected as red spheres in the
cells. Nuclei are stained in blue.
b Replb/Huh7 cells were
labeled with antibodies against
NS5A (red). Lipid droplets and
nuclei were stained with
BODIPY493/503 (green) and
DAPI (blue). respectively
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KEGG Pathway analyses have identified several signifi-
cantly affected pathways that are involved in the cell
cycle, TGF-beta signaling, PPAR signaling and sterol
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cured cells compared to parental Huh7 cells. The dorted numerical
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Fig. 9 Results of secondary screening with PPAR-alpha and -gamma
agonists. Luciferase activity for HCV replication levels is shown as a
percentage of the control. Cell viability is also shown as percentage of

The JFHI strain, however, showed substantial cytopathic
effects on cultures of more than 5 days accompanied by
overall induction of apoptosis-related genes and massive
cell death [34]. Thus, it was difficult to conduct gene
expression studies consistently.

Lipid metabolism is involved in the life cycle of many
viruses. Recent studies have demonstrated the localization
of HCV nonstructural proteins in the lipid raft in the endo-
plasmic reticulum (ER) forming intracellular replication
complexes, called membranous webs [33, 36]. Because the
lipid raft is enriched in cholesterols and sphingolipids,
depletion of these lipids ieads to inhibition of HCV genomic
replication [19]. Amemiya et al. [37] reported that another
serine palmitoyltransferase, myriocin, depleted cellular
sphingomyelin contents and inhibited HCV replication.

It has been reported that statins efficiently suppress
HCYV replication in vitro and in vivo [38—40]. Statins are
inhibitors of HMG-CoA reductase and shut down choles-
terol biosynthesis by preventing the formation of mevalo-
nate from 3-hydroxy-3-methyi-glutaryl CoA. As we have
shown in the results, all enzymes in the cholesterol syn-
thesis pathway were upregulated in the replicon-expressing
and the cured Huh7 cells. In addition to lowering intra-
cellular levels of sterols, statins also reduce levels of iso-
prenoids, which are derived from mevalonate. Isoprenoids
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the control. Each bar represents the average of quadruplicate data
points with standard deviation represented as the error bar. Asterisks
denotes a significant difference from the control of at least £ < 0.05

such as farnesyl pyrophosphate and geranylgeranyl pyro-
phosphate serve as lipid attachments for a variety of
intracellular signaling molecules. In our results, the cho-
lesterol  biosynthesis pathway was also upregulated
between cured versus naive cell lines as well as replicon
versus cured cell lines. These results suggest that HCV
replication may promote synthesis of lipids including ste-
roids that were essential for the viral efficient replication.

It has been recognized that HCV infection causes
hepatic steatosis and subclinical insulin resistance and that
they are independent of other risk factors such as obesity or
the presence of diabetes mellitus. Similarly, in HCV cell
cultures, Yang et al. [41] have reported that cellular fatty
acid synthase is upregulated in HCV-infected Huh7 cells
and specific inhibition of the enzymatic activity caused
suppression of HCV replication. In the present study,
although lipid metabolism-related genes were upregulated
in cured cells, which supports efficient HCV replication,
there was not significant change in lipid-related genes
between replicon-expressing as compared with cured cells
(Fig. 7). These results suggest that HCV subgenomic rep-
lication does not cause steatosis as it did in full-length
HCV cell culture [41). These discrepancies might be due to
the absence of the presence of HCV structural genes
including core and envelope proteins.
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We have shown an increase in lipid droplets in HCV
replicon-positive cells and their cured cell lines as a phe-
notype of the gene expression profiles (Fig. 8). On the other
hand, ACOX1, a rate-limiting enzyme of peroxisomal beta-
oxidation, was higher in cured cells than parental Huh7 cells
(Fig. 7) [42]. We have shown preliminarily that cellular
SREBPI (sterol regulatory element-binding protein 1),
which regulates a set of triglyceride synthesis enzymes en
bloc, is upregulated in HCV replicon-positive cell lines.
These discrepancies might be due to more proficient acti-
vation of SREBPI1-induced fatty acid biosynthesis path-
ways. Collectively, our results suggest that the overall fatty
acid synthesis pathway, not only fatty acid synthase, is
activated by upregulation of a set of responsible enzymes.

We have investigated effects of PPAR agonists to
HCV replication. PPAR-alpha agonists, clofibrate and
fenofibrate suppressed HCV replication (Fig. 9). PPAR-
alpha, not PPAR-gamma, is expressed in hepatocytes,
recognizes cellular free fatty acids and leukotriene B4 as
a specific ligands, and mediates oxidative degradation of
triglyceride and depletion of intracellular fat droplets (43,
44). These properties of PPAR-alpha agonists suggest
that the level of HCV replication is affected by the
increased production of fatty acids, but not by the
overexpression of their related enzymes. PPAR-gamma
agonists, in contrast, amplified HCV replication. Because
PPAR-gamma is a regulator of fatty acid metabolism in
peripheral tissue and is not expressed in the hepatocytes
or in Huh7 cells (data not shown), it is possible that the
effects of the PPAR-gamma agonists on HCV replication
may be through its pleiotropic side effects such as p38
MAPK activation [45]. Very recently, it has been
reported that HCV-NSSA proteins induce expression of
PPARgamma [46].

In conclusion, comprehensive gene expression and
pathway analyses were useful to study molecular pathways
that were involved in HCV pathogeneses and to identify
host factors for HCV replication that could constitute
antiviral targets.
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B SNVl LT, 5 log copies/mlEL - T
RIS IHFAZ - RO FEIED RO 5N 5.

)7
PLEIZ ETIZZR I LT H 4log copies/mIAi &

=0/

70

4log copies/mlLL " TiXx, 5log copies/ml
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(%21 Baseline HBV DNA level (copies/mi) i
— Blog~ 7
12t 5~589log JJJJ
4~49 log Jﬂj
FT i 2.6 ~39log
h‘g 10r 2.6 log Fif -
% 8l n=3653 pred
& 6T ﬂf[
bi=)
% al e
__}"H
2 | I~
e —
O B M:i‘h“__ i 1 1 1 1 1 1 1 1 1 J
0O 1 2 3 4 5 6 7 8 9 10 11 12 13&
B AR
¥ 1. HBV DNA BEFFBSES
DIAT 2 O AT D (19 1), DREHALA 6 7 L FHsE L 2 aic s 3 7Y
ZDEHIBRTETFTUAFRKEZ T, BHIirtoE G oREL BT EINTVhA. 2Ok

G AT RIS X DG A FF7 4 > THHF
fifiZs T3 3 log copies/mlLL I, HBeduFEEM: Tl
4 log copies/mlVL I, HBeduE 51 Tl 5log cop-
ies/mIPL EOSER Z B S L Ae LT % (59).
LAaLAEAS, TOYANVAREBgETFa s
Al Gl EERIER, 5372y, 7T7HE
W, TrT A EADRENTIEE XN TWwD) IS
XD ABIICHIH LB EoREZDO T4
LT 2 I D W TUEBRE S 7l L 2o
XN Twiw, 5 3I7Yr054EMOPY T
PERE. 7 A v ANHE, HRHETLHERE 2 L2 DO W
THIRIEN A 5 2 LIZRENT V5225 &0
RO 2R - FFREBRIHEIR) R IZ o> T
MEFZIZIERE SN T v, S5O —
BINTHZT o FHENEZMHLEEIZED
BEINhSDOZ Y KBS ¥ 23U ET EH201E5
HORETH 5.

F 7o BiEET o ZAITIZHBV 2 R0 658
EIZHRET A2 2 234 nRETH D, K52k
% L HBVORHREAS SRR 2 0, BRI O
FEIE G- AL BT H 5. HBehUR BB H Tkt o
I 2 N— T a SRR L 7o85G, HBe bt
PR T HBsPUR DD 2 WIZHBV-DNA

BAARMFSME $99% 35 TH22F3R[10R

(66)

I WG ORBE, HHVITHBR TN TIZD
WTH I shTwa idsxrd, -
FE RO RO I X 2 ERE{bo ] REM: b
HHTENLMILL TB LT ESHOMEHFE
72T WAbH. H A4 K54 »IZiZSequential#Eid: &

LTRERT 0 7RI >y —7 20 ik
WARITVIEAZPIET 5 LI E shT
Wh,

¥ OBET Fa Al THDLT I TV
TR 10~20% THBV Olifin G/ n 11
MPEZE R U £V AD T 2. DX
IRTITIIMET AN A LT T T
ELDBHTHELH, I T UitEr 4L A
IR D T TR OV R 5 TIRAESRK 5% T
TFERENIREE R D2, SITVY - TF
FENOPRIGHRPLETH 5.

BAE 05— #PEE Lt B EO R b v
> 7 B OV GERBIPEILEE 1%) Ta % 25,
TUUMWET AN AR FAE RIS LTDH
M PEAE L R97v GERIIPEIEER 10%) 7200
VLETH LY. T TIZT I 7V &85 S it
PALDBED LN TV R WEERIT, = F AL
O Y FHZHFETH D 222 TR

S X



. BEEFBEWRAMICKS B RUBMFROEETAM RS54 (2009 4 3 HdE)

35 mRm B BAUEMAROBERAA KSA >
AENRE ALT =2 311U/ T
HBe /REBZ4HIE. HBV DNA £ 5 log copies/ml UL,
HBe #1REM4AE. 4 log copies/ml LIk
HEZTIE, 3 log copies/ml LI E

HBV DNA & . )
HBe & 2 7 log copies/ml < 7 log copies/ml
e FEREM: D IFN RHER S (24 ~ 4838) @ IFN =Hig5 (24 ~ 4838)
e ® Entecavir ® Entecavir
@* Sequential B& \ O7:5517 3
- (Entecavir + IFNEREE) | o) |FN BEERS (24 38)
e NMREY @ Entecavir
M/ 15 AkmEFzlE F2 LI ED#ETHIICIEHEID S Entecavir

*Sequential BUAL 3, B 7 FOJRANIRSICKD HBV DNA HH&RHRRE LI TSR o TTIERIIC
U IFN Z 4 BEMHAL., Z0O%, IFN 832 T 20 BERS UERIZHRLETS.

35 bl L B BNEMAFRDERA A KS1 >
BENRIE, ALT2 311U/ T
HBe REERIFE. HBV DNA £ 5 log copies/ml BLE,
HBe #1/RBE4AIIE. 4 log copies/ml LIk
FFEZTlE, 3 log copies/mi LI E

HBV DNA £ ) .
HBe R = 7 log copies/ml < 7 log copies/ml
(D Entecavir (D Entecavir
e MREMHE (@%* Sequential E% @IFN RHRS (24 ~ 48 8)
(Entecavir + IFN @§E%)
) M Entecavir
e Rkt Entecavir @ IFN BHIES (24 ~ 48 8)

*Sequential BEE L, HBE7 FOJHAEIRSICED HBV DNA hi&HRE LI R IC A o ToERIIC
WU IFN 2 4 BREHRAL. 0%, IFN 82X T 20 BrERS US| FdIEd 5.

Lamivudine 5% B ZUSHHRBEICH TS
BB FOJREEEHA KS4

Lamivudine
&5 HiE

HBV DNA &

3 FRi

3ELULE

< 1.8 log copies/ml 5t

Entecavir 0.5 mg/HIC
YD EEZ O]

Lamivudinewl 90 mg/H

501

Entecavir 0.5 mg/BIC 7E kT
mogxa

Adefovir 10 mg/B#H

* VBT 5L

v

1.8 log copies/ml

* VBT &0 Adefovir 10 mg/BH#H

* VBT : viral breakthrough

IEFLRAFZLWA,3ELDATHENIES 2T
TUET AN ADOREAEZTINEEZ SRS

T I 7Y VARSI S hTwiih
DB EEESNL. —F, ERUEOH

(67) BAEARFZESHR $99% B35 FHR2253 A108
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BREEE

Rapid Viral Response (HCV-RNA negative at week 4)

NSS5A 2209-2248 (ISDR; Interferon Sensitivity Determining Hegioﬂ

$

HCVE@EF— C E1 E2 NS2

NS3

QS NS4B H NS5B

1

1 3

Core Arginine 70 Glutamine

Interferon/Ribavirin Resistance-Determining Region)

NSBHA 2334-2379 (IRRDR;

BRHERE

no Early Viral Response
(under 2 log drop at week 12)

BREEENR
Sustained Viral Response

2. HCV-1b ITBLT Peginterferon/Ribavirin ;AEMRZRET 2 HCV BInFaEiE

Mo 372y a2ihS N6 p T3 TLTmE
7AWV AHENICHBLL TV 2 iEtED B B 72
W, 737 Y sdedT LT — BRI A
VARSI NAIUET FHRELVZMA L Z LA
TN TV S,

b X HIz, BT o 7 il 2z
BHAIREFTDH DAY, I 2 Febed 5 O H
ZDOWTRAHDHEAIK > T D, —H, 1>
¥ —7 20 rONENS 1 IEOPS-T 30% FERE
O B TGP IE R O R 7 HBV B58 0§11
b, EHIZ—EHOBETIEIVA N ZADENLS
D5EEHERE 2 S S W HETEAIH D, F¥llsero-
conversionlZ £ % $FH LR Z ) 237w 35 & LA
TOREBTIZE T, F—ICRhALNXGWE L
T2, B—NEG5OuERXTf ¥ —T7x
02l BEMAT TSN TIRETEINTE
DEMOFMERE LI ELTWwWAY. 4%, BRIE
M EOB#RELTEIRIA Yy =720 0D
WA, BT Fu sAOEA - FHE BF
MO i EREIND.

2. CEUVSMAT#

HCVIZNFED IR D) 70% % &b, Z DX

BAAHFESHE $99% E35 - FA22F 3 A10H

(68)

EHAEEIRGRE L 7 5> T b CREPEIN %20
BT 2001 EDRT AL v F—T 1y - YNE
DN 10 - UNME SN SIS PY=E -5 vk S/ U]
FL7Z ThbbAry—7ca il itk
HCV-1b, &7 1 )V AW OFERITd > T H ) 45%
& 1 AEROFEHER#EC X D HCV OFEER (sustained
viral response, SVR) 2UEN 3N b Z &AW 6
neiroi.

Fro4 vy —7 20 & OHCV# LT
® 2a/2bTHIUE 6 A H B O T 80~90% D
JEBITHCVHERRAERK X L% . HCVO AR 18
X DI~ HERFICEIE L VO T, HCV
WL 2a/2bTdh > THIRIZHERE T 2 £ TR
TR SN D 2 DB - TE R 64w, HCV
FatE AR L 72385 45 123 HC Vil z - % #R
# L 2a/2bBITHIUIHHRIZAS > F—T7 20>
HEWE A BIET LD D 5. AR bR T >
THEY AN ARDOEFIZIEA >y —T7 0 »
WA TR 4 L ZAFEBREA AT N 5.
ZAUIFIR O X H ICHCV#{E - NSSA# SO 1 &~
¥ —7 0 yEZHIEFIR (ISDR) (2R %
FHOUA N AEG L TV ERE W20 T
»Hb.

HCV-1biE3« T 4 W AHEFEASnRETH B 00 L



I L, A NVARS, wmENAS HENT
SlicwmEmang, oAV ARHTE LTHE
BELDIZT AN ABEFERTHY, HCVE R
FNSSAFIBND A > % — 7 = T ¥ & peE i
3 (interferon sensitivity determining region,

ISDR) DZERY B X a7 HEAT0OFT 3/ BEE

WONTRETH %, S OREFT BB L L
TERLTEY, 425 —7 0 BROWR

ZP$ % ETIEREICH M TaH S, ISDRIZNSS5A
HEAND 40 7 3 7 BRFIR (2209~2248 7 3 /
i) THh, ZOHEBIZERDNE VIZEHCV
A vy —7a &gt y, —#IZimmd
TANARIIKTFTS.47 3 /AR LETD
NEA vy —7 0 HHERT. 27 3/ BRE
B ETHNIERTA =Ty - ) NE
U/%%ﬁﬁfSMﬁurmmw(m1ﬁ%L
. — )7, ISDRARA0 £ /213 1 ZFROHCV-
m@ﬁﬁﬁf%%.;hb@#fwxhﬁfé
Ny =7z - YNEY) AT
T 7EE 70 F T I/ EEASHHE A i R
PHAL. THEDLLIOEFET I/ BAETLF =
DY E LR IEZ D H V) 60% LI ED
AN AFREDSD DD, Iy I oG
— L B IR T D FHREE 20% FE
FETHD. X512, NSS5A&FIDIRRDR (inter-
feron ribavirin resistance determining region)
DT I RS S IR A G R I
EHZLHZIELMP AT,

— . wENRT L& LT Ew M. o
WAL AT 4 AEMBIC O WTIE, FHLT

7 AV AHEBRRIE T (100 — 48 %, Ttk
M X A CAERG T H AU 10% 7 1 v ABERR
I FT5. BLEDL 1T EIC1% $27
AL AHERRHEIIK T3 58 HF OMHE LI ZHETT
THIFEEDRIIETT L. INOOBLOH
FAE A c I S LT v, 2009 4EI2 7 7 A
7 4 FRAMATIC & 5 & b alfn O SNP##IT IS
EVIL28B (4 v ¥ —7 20 >F5 4% 3) #inT
LRI DSERIEZ IR ISV E 525 2

(69)
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ENWHOENER Y. GRIE YANABID
HEBEERICE DS vy —T7 oo &tk
MAEDBEKRED SOICHEHEIC R EEZILND.

EMHTE LTINS vy —T 0B X
WY N oGl s L UG M2 0.
— AT G R E R G KT HI2 LT
PN IR 2 D As, B Sa - WY
ANABILIOEERFICEIOVRLRS. 6121
%ﬁ%%%@ﬂﬁ*@ﬁ4wx%%%ﬁfkt
L CHHBIM A2 e 35 2 &AL L T3
Thabh, 5S4 ENICIh Y 4L Ah8
I T&
FRNAIFE S, BT Y A4V 2D
B E 24 SRR ] & R T & 2 nThetE
Hidr B, F -Pe5-BMG 12 ML £ L A
73BaEPE & 4 A complete early viral responderid
BEHE D) A8 HIHIHIZ L D I A NV ADPERR S
o, —J), 128TY 4N AHEETH DA
FEFT 100 537 1 VL F & 7 S partial early viral
responder, 3 5\ id 12 M LI, 36 8 F T2~
£ X?ﬁ‘(ﬁi“i‘élale viral responder | i5E 1]
DHEFVFETH D, I 72 B OB 5-H 7
b, 12 HOGEHETHCV DA% 1/100 (2%
L Zz v no early viral responder Tl ™7 1 )V ZAHEER
(Gl REETH D HEROPIESEE SN L.
@ & 9 Zeresponse-guided therapyldIAEDCH
JFRGIHDIEAR L 72> TV B,

Gt BT ARRITOHCVO 7577 —¥
R HVIEARY A T —ERIEHNILS I
MREEDLIEMPMFINT VLS. 70T T —
ERHERTHLT I 7L ENMIRELHIEDOEA
TWVLHATH VBERERLE T L2255
PRk DREBETIE, RVL =Tz -
Yy - 77 7LELD3AIBO 24 MiGHET
INFTORTAA yFZ—7x1r - YN
D 2 FIPEH 0 48 MG HE IS L T 20% FERE Y
AV ZHEBREA E T AT EAVRENTED,
ZOERE A WFEEI TV D LaL, 3
FIPEHIC & - T O & L CTHER OSEBI A7 AE

% rapid viral responder Tld vy

-
—

VAN

Il I’>
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SVR %
PROVE-1 /PROVE-2
(us) (EV)

24 WL 61/69%
12865 35/60%
ueussL |T2RVER L o —/36%
0 12 24 48
Ry R

E3. #ULLCEFNEAEETSTLEI (TO0F7—EHER) [CKDEFMR

TAHZE, FEMFHPMATIBELHD S
5% B iEHREOR EAEIND.

HbHYIZ

BB X O CEUBVERT it HE DI DRI & 5
BORLEPLICHI L. 74V AFRDOE
PEIAEHAAL CRAICHER L THE YD, —RNFHE
W2 ZF DA S DT

Al L2 S AR A 2
RIELTVDELVTOHHD. £ L ONFHEM

EDIREBONTF% 4V AEBRICAEL, — AT
L% L DBEDVPRFTOWEMREZITONL T LDF
HIhi.
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O A JVAFFRDBIMEMER - €I —/ D1 ILAFFREZRICLELHR Up to Date

I T ORRAE & BRI

%™ 4 0 2 OMEFRHT—HRRE - IR & OB M—
CHIFF%™ 4 )L Z (HCV)
SHES - hAx BT - EXEE

AR RS 1 NRE - M IR KRBT IR IR > A 7 L7/ A9 6 - A

ZDLE - DHEDE

ErbE - ADD

BRLOHICO
CRINF% 7 4 VA (HCV) &, #5512 Fibe ik
L. BHEOKETHIFMEZ, Fzsl &I 325
IS DOFRAEZ B 121 HCV %2 &2 & 5e 29k
Bt ALENEHY, [ ¥ =720 HHFROFEE
HhEmE T, BifE, CRBHFEIINTS
BRBRIRTA vy =720 )XY D
PERIEEEIC X D 7 4 L A F R FERD sustained viro-
logical response (SVR) #4370% (2 L L Twa.
LA»L, HHE S b genotype Ib 2287 A
VAT, PR A 48 M T - TH SVR X
50% 95 THAH. ZDXHIBRA ¥ —T7 0
WSOV TR, YA VAMOERE LT
HCV ®#i{z 1% (genotype) X IZ LO LT H, &
FEEFLBETFEROFENHONMIL-TET
Wh, ZThICfE EMRE T CER, MR FFRHEIL
&) EMZ AT ETED Mz GRE R T A
ieL 20, BRICHShTWS.
HCV OREFIHE®
HCV (& Flavivirus ¥t ® Hepacivirus & \Z J& ¥
5#79,600 KD — KB (T T AH)RNA 714 v

ATH5H. ¥/ Lo FEBRIURIAFAEL,
e ERICIEF 3010 DT I VB 5% B —AKD
) HAHIEEA % 2 — F94 % open reading region
AL, S OHEML S HCV OE&RA (T,
IoRu—7HH) LT ANV ARRICLER 4
OREFE GEMSE &I 22 bha(E ).

HCV (&7 4 v 2845 0 # #2 T B AR O 56
WEF -2, BBEECY A VARG TR
LA 612, ko T BIEFAH D
b RE D S F EF % clone 25RAET % KTE
(quasispecies) & 2 > TWb. Z O K EEIER
FBOPREM L AZREZEV L TS HMEDY D
5.

ChETIC, COHCVBRIETFEILEL V5
7 20 YR E OBEIZ OV TIEE DD
HH ATHEB(ATTIO-NHFT I/ BER).
E2/NS1 #UR (ZA74E 3 % i n] 22 %8 hypervariable
resion (HVR), phosphorylation homology domain
(PePHD), NS5A #i## @ PKR binding domain,
4 v % =70 » &2t #H I interferon sensi-
tivity determining region (ISDR), IFN/RBV

IRES ISDR (U)n
ﬂ NZ
C |E1| E2 |[NS2 NS3
5'%8ER 237 T.oA0-7 JaF7—+t RUA5—+H  3FEMR
307 | 304
WEER FHEED
® o L 2 L X J @ L
ST+ -
NTFH — NS3-4 7057—+
YIFARTFE | |NS23TOFT-H NS5 RNA HFiE
RTFHE—H ; ' — RNAFRY A5 -4

1 CEFXRYAIADBEGEFEE

0910-1551/10/ ¥ 100/ £ /JCOPY
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CHRE BECAICRGEE SN TVSON, NS5AHE(ISDR) &

A77I/BERTHS.

CBEFRCEDA 24— 1O EEDRIL genotype M TRE S.
CA =T O EREETIIABLULOERNABMIRE/ D -OHIC

VWETH-T-.
%
100 77%
(17/22) 68%

e (13/19)
ﬁ 60—45%
s (63/140)

40—

20+

1b 2a 2b
48 HAH 24 BEH

2 NG 4—7 O+ YNEY) CHtRAMEICET
% genotype & SVRE

resistance—determining region (IRRDR) 7 & T
HAHA, BUE, BRISHICELIEHERATVWSD
A%, NSS5A #US(ISDR) L 277 I VMERTD
5.
HCVEBEZEFRO
D &I ICHCV BIZEF KM TOERH K E
{. HCV ¥ Z DOERERY| O BRI H 5 K& £
6 1 @ 1= (genotype 1~6) 12T 6h, &6
WEND 2L IHBOY 7514 7(a, b, c
RE)ICHIGTEINS., 608 EFRIEERE,
W T LA MHPRESRLZSTBY, bAEIC
BT, 1b®AH70%, 2aBA20%, 2b B A%
10% DR TdH 5.
BEEFRTEDL Y5y —7 20 VDR
genotype M TR 7%, —#IZ genotype 1, 4 T
H <, genotype 2, 3, 5, 6 TRUfTH5AH. bh
bULORRTORT L =70 k) /RE))
PRI SVRFIZ, Ib BT 5 48 B G H#E,
2aRB XU 2b M 24 BHEHTENEFN45% (63/
140), 77% (17/22), 68% (13/19) Tdh - 72 (K 2).
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NS5A-ISDR @

1b ® HCV Tid, 4 > % — 7 = 1 > §isheik:
I2BWT, NS5A #IRO C KMo 40 7 3 /B
(NS5A a.a.2209-2248) A3 {H RN & %4 (2
TAHILENHLMIER, OB ISDR & &
#anzV. ZoO#BIE PKR binding domain @
N KuWEHICHEL, Y4 VAMWBICES L Twa
BEEZZONTWAS, A7 =720 Bl
ETIE COHBIZERD % AR (wild
type) TSVR & & 2 EHAMK L, 4 L L%
Bt 5 ZEEA (mutant type) TliX & b TEW
SVR¥ %KL, 1~3OLERNH % MR
(intermediate type) TiZZ Ol SVR %R
TIENWHONER-TWS, BERMIZIZ, B4
RITix7 A VAR, ISDR OERAHI 313
ETANAEIEAL, VAV AREDHBETS
CENRHOENII R o TWDA, AR T,
ISDR ZR¥ux 7 4 v A L I L 7= G R
ERETHHRTThHo7z RIS, "T7AL 7 —
ZxaryE)nNe) rER#EICB W TISDR I
DWTHHT L, BFRDEFHMAETIE, EHERN
T EOTEERMBN %4T->TH ISDR 25 2 i
VLEDS, GHERIREBET 2 EELZHfTH
HIEBHLEN IR/, L7zh->T, ISDRZE
B, Ay —7z0rEEETII 4D LD
ERVERDEEZGLDICLETH- 2, i
WHROENRT L vy —7 20 Y NEY ¥
PEH#ETIE, 2EULEOERDHNIX80% LA
FORCHERTSVRAWFFTCEAZ L LT,
A7HERERO

LA L, ISDREZRKDF U TdH - ThHHHK
IEDS R % ZAEPIDAFAE L, FFICISDRZER 0 7%
WLIMTH->THSVR L biERMEZEH TR
WHEBI S FEFET A, FZ Thhbhid HCV
genotype 1b TISDRZE 0L L 1 HDO#ERIT



NG E=-7 A EVNREY S HAMETIE, 2EULOERF NI
80% LI LDBEVWVHEET SVR HEAFTZ 3.

GISDRER 0 ZWVL 1 BOBEF FEEhZEFNTH->TH,
A7 N E7I/BPETIVX =2 (R) THNIIEERICSVR FEFTE 3.

HCV-J RAQP | PKA 'EGRTWAQPG HCV-J HCV-J | TWGADTAACGD | | LPVSAR
W el e Steep Steep
___________ -
M (o B
CE S Fak
Flat =~ - A-mmmm
........... A
___________ bt
___________ G
___________ A
p=1/n (Fisher's exact test)
10,000
p=1/3,003
Flat
1,000
=1/132 p=1/214 e
100} P
10
4 LU
1 101 201 301 401 501 601 701 801 901 1001 1,101 1201 1,301 1401 1,501 1601 1,701 1801 1901 2001 2.101 201 2,30 1 2501 2601 2,701 2801 2901 3001
ISDR
BEEEE o o s SRS AN e

E3 1bBEDOHCV®DS EISDREREBOLZV U I1BOESTD, ML ARGCHDET I/ BERCLOMER

HHERD R ZES %, ISDR Ao 4 v 2 A
FERFAT LD, R4 =7z YN
v U OFR#EEZ T 72 ISDR A% 1 2w L 0
DIEFI DR 6, Wbl USEAS R %2 5 2 B
Y, HCV 27 3/ BECH D% Psg L7z,
Thbt, HMHABEZIEBTY AL R HH
2log VL FAXF L 7= steep responder & 1 log Al
L2 F L % 7 - 7= flat responder & % & L,
HCV &7 3/ BEVOMEZ R L7z, €0
R HOPICIO2HTHEEEL>TREST
WwWzolik, a7 0FOT7TI /) BTH-7-(H3).

S HIZZOHEBIZEH L T retrospective (2 4
YE=T7xu EIMRET I BERE O

EHET AL, ISDREROZWL 1 Ho#GH
FHINDEFTH-TH, a770F7 3 /M
BT NVF= 2 (R) THIEHFIZ SVR T
EHH, IVEI(QIERLTWwWEEAS Y
¥ —7 0 YHEHROSENE DO TEL, Hd
W L 7SRl G EE L TH SVR L %4 6 2 WiE
BIH % HE D/ DL HIZISDR ZERIZMZ
TaATERERHT LI LT, BHETETH S
HCV genotype 1b % 1 O i 8 %h 4 % 1F #E 1= 7 3
THI LA otz

Akuta b I 7HBOT0F L N FOT7 3/
BERNAOLNDL EAL V¥ —T7 20 2 GHENEDS
%0, FFI1250 LA oLt TIdZF oMnH R
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CISDRERICMATIAT7ERERNTAILT, #EMTHS

HCV genotype 1bSEBID AR % EFEICFRIT 5 Z & A FIEE.

SN ARRAFO®RENC, BERMEFTH 5ER, 45, R, BEIE,
YIE - BAE, AAROMREELEERT I ETLYHFMLAEDRTRID

FIREICK D,

£1 CHEBMARICHTIT—F—X1NaE
1) BIzFE
2B /-7 10O BB
E9ANABRTRNTA52—7100
+UJIREN > 2438
1% :ISDR & OA7HEBERATEICL S HHRE
2)1ECHFBISDREATTFI /B T70EXR
ISDREEH4ELE 12— 7 x> 0O 8RR
ISDRERH2BLUE - ~XJT12—-70>
+1)IEY > 483
ISDREZ¥ 01 BOBE : TROXT1 42—
ZxO+YNEYORMESTZ, BT

ISDR
TFRHY 0 1 2@
a7 70%F KE
VWA
R 86%
81%
NonR (Q)

ThHHrILEHRELTVWSY,
HCV BIEFRIFEBERANDIEHO
Z D& )2 HCV Oz T & 0 wHRERh R
rTFHlTHEIEREE R -7 Thbb, #ifz
FRIA2a 2w Lid2b BTHNWE, 1% —T7=x
O v BT & D REEGHR R IWFTE D
A, TANABRBEVEEIE, XTI —-T=x
oy ynNE) o EREFEIRVETH 5.
Ib BT 4L ARHAE W EIZISDR AAEET
H5H. ISDRZRKA 4 WL EH T, HMHHF
THHEMITEETH AL, 2 ETHNIEINRTA
yE—7xarE)NEN) rObERI#EE 48 A ]
DEHEWMTSVR2WFFETE S, T/, ISDRER
B0 WLIMTH-THLIAaT0FEDOT I/
MEASR Thhidd 5 FESVR B WIFFT & 595
Q THNITHEMICIIMETHLLELHS. Lh
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B, BIHEMOMRE R A EETHILETLDGE
M2 R R T A REIC 2 D E b5,

EHYUICO

HCV O #|{Z WML ->T, {1 % —7x0
YIREZHETANAEORELH L ERD,
BRISHATREE o/, SHIIF LV AV
ZAE(FoFT7—EHEERLR) 27— EHEE
7 )OI ELIZ B % HCV B 1 AT D IS
HasifFsh T, —J, HCV s Fhiic
o TEREFEERED L H 1B SN 500E
REMPA SR TR VWIETH L. ML %
7 EOWREOMELTIZM G- 5 HCV MLk
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TANAEIE PO RT

CHINTF 28 Th 9%

IWRKF X EFTHEAHES IRA S EFER
FFERBibig e RER S X 7 L% AFEHPIRESE 1 BE GH(EBRARD

we QA FB crec-a08  um BAEITE cove-osme

(Nonstructural region : NS) 23 4. 2 £ T,
[ FUHIC ] {25 =720 HROTHDRBEN 7L LTHS

P> TWD 74V AMON f1&, Fabko{z {8,

CHRIMPENT 21203 2 de & UK 2 T IECRUNF %8 TAN A TH LA IbRTEIOEN A5 —7

AN AHCV) #3252 THD BEDOEZ S, x O 2R HUS (Interferon sensitivity determining
e WREET2HEHERA vy —T7 ek region : ISDR)'*, a7 7 3 /AW ", IFN/RBVIK
L7294 W AMEDORTH ). ZOHMD 5 PUPEHUR (IFN/RBV resistance-determining region :
My £ v ZBEPEAL (sustained viral response  (SVRJ) IRRDR) " & &8s 2Tt 2 (E1)
ELTiHiizhs. Lo L. BHEDORR A E G T
HHRTA vy —7car+)NE) AR
SVRHFIZHT70%I2# X397, & {2, b #EHTHSH1b [ HCVi@zF8 J
BI85 77 4 b A BEE B D48 M I i 4 O KT £ 40% £
BEZHE e LA L A v APERRA TR 2 i B £ HCVIZRNA™Y 4 VA Tdh 5720, s OB
fETH2 e Ay —7 0 B Btkosn D 2 FE72 3 #920%DIERCHI A3 2 2 B R AT AE
WTEL DB R 2, Z DN S % - T5. INFTIC WRTEAPLRLED] ~ 605 s T
T&E. Thbb, @8, 24V A%, B AR ’l (genotype) 2AFAET L 2 EDRW SN H T
o AN AMA T P EwG AL BRI, A A5, DAETIE, 1T LA LD, 1b, 2a, 2bHITH D, 1b
YA B Eof EIN A 720 ER ol - 2370%. 2a7520%. 2bA510%% i % iz - RHE
W G 2 EOWN [ Y Th L. Db, b et e 4B D I THE 2 2o0h, IR O BLE Tl t
Wi FREIANZAEIZILDE L2741 2 o 7V —"7 (serogroup) 23V 64, 7 b —T71id1b,
DN AW EETHDL I LD LR HTWD 7V —721%2a, 2bBIHIYT 5

Bz RIZEDA vy =720 HERDIITREL
We b, AR D SV o 22a% T, 2by 1bONHT

A= T OVAERNRIC WEVEA S D, HERDA > 7 —7 =0 2 WL (6 &
METAHCVOBGFER 1) ORI 2aH570%, 2bA550%, 1bAS200%FE 1T
HH.2a% v LIZ2bMTIE A ¥ ¥ —7 =0 v Hihek

CRIBF % 4 b Z1Z+1AB{ORNAY A L ATH Y, THIWIZE Y £ L ABEREDMFECE D, — )i, 4
AP NOY T ANEE - FETE AR 2 (S BN L A ¢ ] YE =720 OHPHRL T4V AL ST
3010MD T I /7 MEA 6 % BIADFKY g1k Z 2 BUE S, 7 A4 L R WA o LR AT <L B U
— F9 %open reading framed™{ifi$ %, Z O E AN AR SOOI E O
EHCVOME &I (37, o xXu—7&I) L7 10 DS EINTOEH A 5420 Th, OlE#REOY
2 WP VB e Bl 2 OFE R A T — N3 5 IR S Gy B ANV ZARIERITIE, DRI 5 —7
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Bl 425—710VEZHEICEET HCRFNDILADBIGEFER
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/PKR-BD, {IRRDR",

e
2200 w2274 2334 2379

ISDR2248

=0 Y+ Y NEY R AERE S, 1bRITlE48
W], 2a/2b%) Ti324 8 M O FHHEWI A3kt & X T
Wb, $hbb, Ky 4L AEFTIE. A ¥ —7x0
> B T HERTRETaH D L 2a/2b8 T, 72
EZRTANARTH-ThH, OFHHEL (24:8) 2177%
ZIE, 80%LL EOSVRA SN2 & DBIRKHUZ & 5.
— )i 1bBID D 4 L ARIERITIE, XTA 2 ¥ —
720+ )N O A48 M TR o T h,
7 AN APERRHEIZA0%RIEICL L E D

[ }

ISDRIZ. HCVONSSABUKC KNG & ) D407 3 / g
(2.2.2209-2248) W TH N, 1 > ¥ —7 = 1 » il
HORHLIZI bR O R B & )i ) D 4 3 SE ALY
WEPLHMENLDTHL, Thabb A 5—7
=0 2 H6 » HIOER T, S OIS, BRI T
HHHCV-JE DB TR LT I ) BERD D S
(mutant type) ESVRIZZ A u[fgtEATEE <. 1 ~ 3l
4% (intermediate type) 2 5 7% L (wild type) Tl
HRRIZZL . Lo L 4 v ¥ —7 =0 2
Tl BRIV ANV ZEEHBE L, HCVRNAY %
WIE LTI RS D 728 ISDRAFITHIZY A L 2
ML TVWHIZHERZVEDREL H 5. FRE.

ISDRIZPKR Binding domain®N A7 L,
AV ARG & EHRIZBME L, ISDRICERN L 2513
ETANARBE AL 2T NN TWSD, L
L. iGHMAREZBET 2N 1220 T, LRI %
7% 9 LISDRIZ™ £ )V Akt L XM%< SVRIZHF Y-
THMUILAETELTRDON D, — )i, HAE1bAY
MO A U AR OCEMEBYENF 5212503 2 B i T
HEXRTAF—7zar+ ) E) SRS
WTh, ISDREFIISVREZBLET 2 MV L7-INTd
HIELINFRRFEBEINA & M THET 2
Y-PERS (Yamanashi PEG-interferon+Ribavirin
Study) THM XN EFORSTH LN TR -TE
2o Lb A 2% —7 00 Y CSVRA {35 72
DIZIAELL DT 3 ERDPLETH 1205, X
A5 —7x0r+) ") AFR#HEIZEWTIE, 2
LA L2 5 A3 ALIE80%LL | o) g5\ il TSVR % 1Y)
FTELIEARINATVLS (H2)°

[ A77E/BER J

IbMHCVO 2 7 H#OT0H LIIFDOT 3/ BER
B ARTA L H—7 20+ ) CERIEEO G
MEEBET S EiFAkutab il > THESATY
5. F%bL, ATTI/EIOFEDT I/ BEIEHER
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B2 1bECxTDPEG-IFN+RBVEE (=52i8) DISDREISVRE (BY 1 JLARDFH. N=193)

11 NR
HISVR

%
o 100 :
e :
S 1
Q : |
£ o
E _ (19/23)
w 60 ! P
= i a
5 40 : ]
£ : E i
S ] -
g 2 ; ) §
%) a =

g 1 =4

x1 1B T HPEG-IFN+RBVEEE (=5258) DISDRBISVRE
(ISDR 0 10# D25, BIAILZBDF. ISDRN=173)
BT R SEROT X7 v VAR
oddst  95%ClI P oddstt  95%ClI P
Fis <60/260 0288 0.144-0578 0.0005  0.165 0.051-0.535 0.0027
1431 M/F 0.896 0.482-1.666 0.7287
BMI <23/223 1500 0.729-3.086 0.2707
FEF 0-1/2-4 0.284  0.109-0.508 0.0005 . - .
ABETF 0-1/2-3 0.481  0.193-0.832 0.0377 - « -
Alb <41/241 1305 0625-2.722 04786
yGTP <49/249 0317 0.156-0.644 0.0015 : - .
ALT <66/266 1173 0.606-2.270 0.6315
AST <58/258 0761 0.390-1.484 0.4228
T.Chol <160/2160 1524 0.753-3.083 0.2471
ik} <97/297 0680 0.301-1.536 0.3537
HbA1c <5.2/252 1056 0.451-2.470 0.9008
EYitz3 <4700/Z4700 1.900 0.953-3.788 0.0683 . - :
Bk <2300/22300 1706 0.754-3.857 0.1995
Hb <14/214 1696 0.845-3.403 0.1374 . - :
/R <15/z15 3894 1915-7.981 00002 2334 07757032 0.1319
AFP <48/248 0305 0.159-0.768 0.0089 . - -
HCV RNA(KIU/ml)  <1700/21700  0.866  0.450-1.668 0.6671
,,,,,,, HCV I7&ME  <6500/26500 0.957  0.503-1.821 0.8942
27AA70 Q/R 8533 2.276-31.991 0.0075  21.155 1.790-31.829 0.0059
a7 AA9T L/M 0659  0.255-1.702 0.3889
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