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Real-time RT-PCR analysis

Total cellular RNA was isolated using ISOGEN (Nippon
Gene), Two micrograms of total cellular RNA was used fo
generate ¢cDNA from each sample using SuperScript 1l
(Invitrogen) reverse transcriptase. Expression of mRNA was
quantified using Quanti Tect SYBR Green PCR Master Mix
(QIAGEN, Valencia, CA) and the ABI 7500 Real-Time PCR
System (Applied Biosystems, Foster City, CA). The primers
used were as follows: HCV-JFH 1 sense (positions 7090 to 7109;
5-TCA GAC AGA GCC TGA GTC CA-3"), HCV-JFH]
antisense (positions 7404 to 7423; 5-AGT TGC TGG AGG
GCT TCT GA-3'), beta-actin sense (5-ACA ATG AAG ATC
AAG ATC ATT GCT CCT CCT-3"), and beta-actin antisense
(5'-TTT GCG GTG GAC GAT GGA GGG GCC GGA CTC-3').

Quantification of HCV core antigen in the culture supernatant

The culture supernatants of JFHI-RNA transfected Huh-
7.5.1 cells were collected on the days indicated, passed through
a 0.45 um filter (MILLEX-HA, Millipore, Bedford, MA), and
stored at —80 °C. The levels of core antigen in the culwure
supernatants were measured using a chemiluminescence en-
zyme immunoassay (CLEIA) according to the manufacturer’s
protocol (Lumipulse Ortho HCV Antigen, Ortho-Clinical
Diagnostics, Tokyo, Japan).

Western blotting

Western blotting was carried out as described previously
(Tanabe et al., 2004; Yokora et al., 2003). Briefly, 10 ug of total
cell lysate was separated by SDS-PAGE and blotted onto a
polyvinylidene fluoride (PVDF) western blotting membrane.
The membrane was incubated with the primary antibodies
followed by a peroxidase-labeled anti-IgG antibody and visu-
alized by chemiluminescence using the ECL western blotting
Analysis System (Amersham Biosciences, Buckinghamshire,
UK). The antibodies used were anti-core mouse monoclonal
antibody 2H9 (provided by Dr. Wakita), anti-GRP78 goat
monoclonal antibody, anti-GADD153/CHOP rabbit polyclonal
antibody (Santa Cruz Biotechnology, Santa Cruz, CA), anti-
elF2-alpha, anti-phospho-elF2-alpha rabbit polyclonal antibody
(Cell Signaling, Danvers, CA), and anti-beta-actin antibody
(Sigma).

Immunocytochemistry

HCV-JFH | -transfected or infected Huh-7.5.1 cells were
cultured in Lab-Tek® Chamber Slide™ (Nalge Nunc Interna-
tional, Rochester, NY) or on 22-mm-round micro cover glasses
(Matsunami, Tokyo, Japan). For detection of HCV-core and
GRP78, cells were fixed with cold acetone for 15 min. The cells
were incubated with the primary antibodies for 1 h at 37 °C and
with Alexa Fluor 488 goat anti-mouse IgG antibody or Alexa
Fluor 568 donkey anti-goat 1gG antibody (Molecular Probes,
Eugene, OR) for 1 h at room temperature. To analyze apoptosis
of HCV-JFH 1 infected cells, double staining for annexin V-FITC

binding and for cellular DNA using propidium iodide (PI) was
performed using an annexin V-Fluorescein Staining Kit (Wako,
Osaka, Japan). Cells were visualized by a fluorescence micros-
copy (BZ-8000, KEYENCE, Osaka, Japan).

Plague assay

Huh-7.5.1 cells were seeded in collagen-coated 60-mm-
diameter plates at a density of 2-4 x 10° cells per plates and were
incubated at 37 °C under 5.0% CO; (as described above). After
ovemnight incubation, HC V-infected culture supematants were
serially diluted in a fmal volume of 2 ml per plates and
transferred onto the cell monolayers. After ~5 h of incubation,
the inocula were removed, and the cell monolayers were overlaid
with 8 ml of culture medium (DMEM, 2 mmol/l L-glutamine and
10% fetal bovine serum) that contained 0.8% methylcellulose.
After 7 to 12 days of incubation under normal culture conditions,
formation of cytopathic plaque was visualized by staining the
cell monolayers with 0.08% crystal violet solution (Sigma). The
levels of cytotoxicity were evaluated by counting the plaques
and calculating the titer (PFU/ml). Similarly, the titers of
infectivity were evaluated by performing immunocytochemistry
to detect foci of HCV-core-positive cells and calculating the
infectious focus-forming units (FFU/ml).

Sequence analyses

The cDNA from the isolated JFH 1 plaque was amplified from
cytopathic virus-infected Huh-7.5.1 cells by RT-PCR and sub-
jected to direct sequence determination. Nucleotide sequences
were read from both strands using Big Dye Terminator Cycle
Sequencing Ready Reaction kits (Applied Biosystems) and an
automated DNA sequencer (ABI PRISM® 310 Genetic
Analyzer; Applied Biosystems).

E Eliek ot of

JFHI clones

In order to introduce various mutations into the NS5B region
of JFHI, plasmid pJFH1 was digested with Hindlll and the
DNA fragment encompassing nt. 8231 to 9731 was subcloned
into the pBluescriptd] SK+ phagemid vector (Stratagene, La
Jolla, CA). The following mutations were introduced into the
DNA fragment in the subcloning vector by site-directed
mutagenesis (Quick-Changell Site-Directed Mutagenesis Kit;
Stratagene): C9153T and G9295C, respectively. Finally, these
Hindll1-Hindlll fragments were subcloned back into the
parental plasmid pJFH1. The mutation T7662A-introduced
PCR fragment (nt. 7421 -7839) was subcloned into the T-Vector
(pGEM-T Easy Vector Systems; Promega) and digested with
Rsr1l and BsrGl. Finally, these Rsrll-BsrGl fragments were
subcloned back into the parental plasmid.

Statistical analyses
Statistical analyses were performed using the Student's r-test,

and p-values of less than 0.05 were considered as statistically
significant.
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Bl 2%, Simmonds D75 2RI (]
EhTw3, 2T 60%0HAKEZEY 5 6
HD genotype 1~6 I KE( FiTeh, 26k
8% OMHEELEZBOZ40MEL Lo
subtypea, b, ¢, RTINS, HFADH
i X D genotype D 4id K E B b, KE
£ P WGEE T2 genotype 1a, 1b 25k d — MY

30 (30)

T, genotype 2, 3 DIZHNIZHEL . IBD genotype
ool L TIRASNRE VDS, genotype 4
i2x. 27k, genotype5 IEF 7 7 ') 71, genotype
6IMH7T7TTAHALNS, HEATIE, MbL
7ok 912 1b 2% 70% & K% 5, 2a H5HY
20%, 2b A% 10% 20 6h, FhtoRiz
1%L FTH 5,

O CRHFEITILARMETFRES VS —-T 1

0O BSRRED DR

HCV genotype O Hiilid IFN a2 RIZ K E
(WELTwa, |1 icHaoRo [FN 285 L
7= F B 259 #1-C 9 HCV genotype & it 4
A A MR (bDNA % Verl.0) Hio IFN F2h% %R
1, IFN FRIZ2E T2 37% TH 525, geno-
type Aic# 5 L 1b A520%, 2a %68%, 2b A¢
53% L AE{ BAaoTwd, —RUC IFN 25808
{1 2 X413 genotypelb THEI A LA RT
EEMEIIEL, TANLARSNEIBICL
BoTHDELET LTS, 5.0mEq/mL B
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£ 1 CEFEVSILARETY (genotype) BLUVMNAREAYT—7 O DHR

9{LZAM (DNAZ) (mEq/mL) 0S%M 05~10%M 10~50%M 6OLLE &

Sogme 1 (1634)?5) (33‘5) é?.;’& (o?fsgo) tafg{’gﬂ
geiciyps £a (So/an) & (/10 oy 7
Soschyye 25 (1%3/’1‘2) ﬁ% (33(/’1931 (52% (1%3/9:30}
BES

(EH/ B

LW A L ARTIZELE 0% L, TFN 4l
THD7 A NARIZE@ELEFZSNS, Tk
D74 b ARHHE T ILIE E D genotype T b
IFN F2RIZFE A5, 74 L ARTIE 23, 2b
T4 Fauid IFN BT O 7 4 L 2 PFER 1
T&Hh, HCV @ genotype £ 74 L AM%ZA 5
ZEIZLDIFN BRI S S REFNT S
ZEMTEEEZ SIS,
ZOERHICIFNEHEL EZ 613 geno-
typelb TH, 7 A AL AMICE D IFN ZH R R
&= TED, genotype 1b D 72T & Ml
DOHHBIZ L D IFN 2P 7 4 LA RICES
Z5Z T 5NN H 5, £ C, Enomoto
513 single strand conformation polymorphism
(SSCP) % M\ T EH D HCV (genotype 1b)
quasispecies DOFERFNYZE(L % 4087 L, IFN #5451
> THEDOREAIGRINZ N S AEMZ B2 L
tzo SO &S BREMICOWT, HCV D4R E T
P ZFNEEEHNES LR E S
polymerase chain reaction (PCR) FE¥ID ¥ 1 L
7 by —2x v v (direct sequencing) IZ X
hRES 5 &, M—EERTER S IFN 8
Z 1% HCV quasispecies & #E41#: HCV quasispe-
cies D 7 3 / BRI o #1382 NS5A #R o C
AMRRI b LTE D, HCV MBS 1 29k
WEEHOVD L >TH 5 NSSA HAOERIL
IFN B2Z¥EcBE L TWwa L2 RuE L%,
S5, 7u k¥4 7 HCV THh 5 HCV-] Dfi
PIE WY 5 £, IFN #H261Cid NS5A MO
i (aa2209-2248) S MO T I /MERER
HIDITH LT, IFN SAPITIIZLA LER
% @8 ¥, T o IR % interferon sensitivity
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determining region (ISDR) & @rf: L %™,

li*f genotype 1b HCV RNA [BtETH 35 C #!
#BYEIT 95 334 B> NS5A ik (ISDR) O 7 = /
MRV ZREL, MERo7 = /7 ERBICE
h BFAE R (wild type © 2% 0), PHE (inter-
mediate type : ZR# 1~3 ), Z%% (mutant
type : ZEMB 4 L L) 3 MBI WIS L,
wild type 145 i (43%), intermediate type 135
# (40%), mutant type 54 il (16%) TH -7,
IFN % %1 % |2 wild type 6% (8/145), interme-
diate type 15% (20/135), mutant type 91% (49/
54) T& ", mutant type {2 wild type, interme-
diate type I LA HEIC EDES @M TH- -
(p<0.0001), EERLERUT LICEBELZAHS
E, 0 6% (8/145), 1 13% (13/102), 2
i 17% (4/23), 3 M8 30% (3/10), 4 fd 78%
(7/9), 5MELLE93% (42/45) THH, ERHK
T 2V EDES ERLTED, inter-
mediate type @ 725 T4 2 R B 1 @ O H iz
wild type & FIREICEDEIEVDICHL, 2
REH 3 EOKER]I2 ¥ 2h4E 30% L HOR I ¥ fif
ThHot (B2)Y. L2d->7T, ISDR 2R
% % 7z 7% \» HCV genotype 1b i IFN £ T
HCV Thh, EREIMMT 22D [FN &
ZEESWT L EL O,

® (1 4—7zO2ENIREY OHBRE

ko X 5 ic IFN i coFRIz 24T
20~30% (€ <, HHYED HCV EHHF o 7 #]
Zdi®h 3 genotypelb D H 5B, 7 A L AMRDS
WEEBIIZ 127 4 VA DO TER W E
Wi BH -7, 29 L&, IFN iiToE

31 (31)



st
R et

o

0 1 2.8 4IERE
(n) (145)(102) (23) (10) (9) (45)
ISDROE R

0. . 2 @& @ SHE
(n) (84) (22) (9) (2) (4) (8)
ISDROERE

B 2 interferon sensitivity determining region
(ISDR) ZER¥Er>y—7 0> (IFN)
R (oo X hElH)
ISDR HEREN IcHEDELEN T 5 L, ERED
WA S ROEDES LR LT, intermediate
type DT bR 1 WOEMIZ wild type & I
B FOEMEVDICH L, EREDN 3 MOLEH
122 30% L HEENEHETH D, EREH 4L
@ mutant type X wild type, intermediate type =
AR E R FEIRM TS - (p<0.0001),

WHSGELZH LEES2H, VALY LD
AMEPH L VYA 7D IFN OBFL Y, X%
EInRBEBRBIELONEBRCIEHZNT
Vi,

1) 23 1) > (1-B -D-ribofuranosyl-1H-1,2,4-
triazole-3-carboxamide) i% 1972 4EIC Witkowski
51 k> TWRIREBEISEL K IR0 H 557
ANZAEELELTREZNWEEATHS, in
pitro Ti2 DNA 74 W A% RNA 74 VA CIA
W7 A L AEERT L, Bl sA >~ 7
)L X 4% respiratory syncytial (RS) 74 LA
HECEBVERBERME, 7 L LD
NTWLihs, CHIBEFEICHL THHENS
YL ->ThBRWERCES, 2OFH
BFEROEX HrEBshicshTuivhs,
74 LR B EEEA L R R L 7
fEME X T 3Y,

IFN/ U 23E Y »FBEDO R Z BEE T 2
BRI 1990 SERICAD 2 X LERT
fibhf, VXY HEE T, ALT{ETF
PRFfEREFTRONBERIROO NS DD
HCV-RNA ¥R T3, MR L L

32 (32)

E 3 interferon sensitivity determining region
(ISDR) ZREERTIA¥—-7z0OY
(Peg-IFN) /U RE Y »GtAME (HEH)

F1B&(A 129 (O MAT T2 Peg-IFN & V222U »fif

FlfEEET & IFN MEEEFER, ISDR 2 R0

TE>nBYEO LRERED, ERYH 2L LD

fEfTiz L LTofEMc LR L B CHDRIL L

L7 (p<001).

TRARESRHRYA LAREL L TRA T L
#Eioh?, LoL, IFN LOFHT BRI LICK
h, IFN HMERNTH - IEMSe, GERIZZRN
Wi cE oo iEMcR LTS, REDOHEE
ks LBEEhaLIRKkot,

¥ 7=, PE¥D IFN REMEMHE <, HCV O
=A== L EbOTHWI &
6, IFN 25 L 0EIC 7 4 v ARESEL
% lfEdnsdH - 7. Peg (polyethylene glycol) -
IFN (2 Ff#E M IFN Al T & b, polyethylene
glycol & 1% HATREG X ¥ 5 pegylation (=7
) twiEHRizMAL3I LT, AJksInk
FHEE R L, ZodRingiEd 2 & &
b, RBMIMET T3 C Lo E Y,
PEH X D AR v 72 D FEBERY I RS bl
%D Z L s Peg-IFN & U 2¥E Y ¥
O BRI H 2004 4F & 5 { DAFET L KR
X4, #EiG L 215 genotype 1 87 A L ALEM
THLH SN DEMTHEFOBBONS EH K
Ir o 1295, EHEH 129 BlOMNTTIL Peg-IFN &
YooY v ERREE T S TFN BUMRE ik R 1k,
ISDR ZREHHMT 2 >0 F ¥ LR %
B, TREH 2 P EOSEHTIZ 1 IT 0%
KR LARCHEOEIERLZ (B3).
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o eeen e

o) e o

n=226
r=—0.357
p<0.0001 (Spearman'’s rank test)

]

Ll
8 -

LA
o0

ISDR®

Ord 2
TI/MERY (n)(108) (68) (10) (

3
9)

% 0 el JBENERE SHD
(5) (6 (9 @ (5 (@

(Amplicor method,
kcopies/mL)

HCV-RNAsh&{li 430 370 160 320

130 140 36 110 18 45

B 4 interferon sensitivity determining region (ISDR) FR#EIILAR

(it 9 kb 418

ISDR @7 2 / FEEREHMMT 5 iy, HREIALARIMETLTE D, ISDR
BRI P 7 A L ARIZEHWL T, L Ladis, E24 L 20, B7A L
A WA B L TH, mutant type 2 wild type, intermediate type I= ki L #5812 [FN
FOED WM TH D, ISDR EREE L Slb 7 A L AROMELWMET S Lick
h, EDIiEREL IFN 2REFMT 2 L0 LEEZ ST,

@ interferon sensitivity determining region

(ISDR) FR¥EMPyILZB

Z @ Kk 52 ISDR OEERY L B R @i
ZBEZ§E%, ISDR ZERHEL by 4 v AR
DEBIOVLTEGRRAL 2, ZORRE,
ISDR OZEREAMIMT 5 12HEv, ABIC7A
WARIBETLTED, ISDR 2R L i
ANARIGEEBIL Tv: (B4"W, Zhig,
ISDR 2 HCV MiMiic BEL R E L-TWw:3
EFRFIC, IFN 2% B0E L Ty 3 affElEst
HEZoND., LHLaHs, wildtype ic b h
bodEY A LA BRDOEMSP, WIC mutant
type iICH b TET A L ARDIER L HI
NMcBOoND, S-S TERMITT 2L
ISDR ZR¥ L ifnh 7 4 L ARz 2 N EFNEZ
ICHIBT 28 LB LTy 4 LR 8R L
BT 5 Z L6, ISDR ZR%E LSy
ANVZAROMEFELEMET LKLY, EDIE
WEZ IFNZ0R%EFHT 2 - LptAliE L £ X 6
ol
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® BT 7L IERERE

HCV 3By i iR s 4, 740
ADMERE L U RIERISAFIHOMEE L > Tw
e, BROREKBELTF Y AYZ—HD
HCV BB R L TEe ¥, Bihe7
ELTHERT 2 CRBLRSN, WRHTHS
o, TOMARBSTWAEY, Lirl, 1999
i Bartenschlager 5ick h HCV L 7Y 2 v >
A F L (replicon system) #3BH%E & #'2, fEk
AT H - 72 HCV JEMGET F 1< & 2 fiFii i
4 HCV-RNA 3¢ 300 Al B A % 0 3 Ml s < %25
LTHERT2Z LAl o7, HCY L 7Y
2 i, HOV M EAEEE 2 4 < 4 > itk
MR F i B ¥R L 72 subgenomic RNATH D,
Huh7 #ifHICBA L G418 FEEE F Ik 4 2 C
LIZX D, HCV L 7' o RS SR %
MEYHILENTED, ZDH, Wakita 5ick D
MRAMBAN TERICAML 7 A L ARTF 2T
RYZLHVERTELIRRAVHMREEN
=W, Z0k 5% HCV in vitre € F AORELIC
X D HCV BEEICBIT 2 WF%E 12 Sl 2l e %58
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HTEh, HEMBOBNEFRLESTWS,

BSEYEZ L2, HCV L 7Y o v ofiBalis
MAEB 2 #EM T 21212, HCV-NS5A ik D
ISDREFOREO W I HICHEARAZR
(adaptive mutation) & XIENA2EREZLEL T
%, NS5A O ZREEIZ B VTP 4
AR, IFN R R icfEME T 2 2 L5 5,
NSS5A iz HCV iz HlBL Tw3 L HZ o6h)
L7V aryici T2 NSARAB LU
ISDR DfER Z M+ 5 Z L2, HCV @ IFN #
YOIz > S B AR S E L EZS
ha,

® s5bylc

HCV ic X % LRI B E -2 i 2h iz,
ZOMEFHHECHERBICEEL Twa LHALS
nza, HCV L 7V ary s A5 L0 HIc kD,
HEMCHRHEN 240 HCV s FER
2, FFHRE, VGRS RCS5 A 2E8%E in
vitro TRIT T2 Z LWL & D, 48 HCV
WAL X UCEROMB - ZERE2 -6
AW EN G,

WEF : FREEEIC S, (IR ESLES—HE
ORFEEEED THERICEN LS T,

Xk

1) Lauer GM, Walker BD. Hepatitis C virus infection. N
Engl ] Med 2001 ; 345 : 41-52.

2) Lau JY, Tam RC, Liang TJ, et al. Mechanism of action
of ribavirin in the combination treatment of chronic

34 (34)

HCYV infection. Hepatology 2002 ; 35 : 1002-9.

3) Bartenschlager R, Lohmann V. Replication of hepa-
titis C virus. ] Gen Virol 2000 ; 81 : 1631-48.

4) Bartenschlager R, Lohmann V. Novel cell culture
systems for the hepatitis C virus. Antiviral Research
2001 ; 52 1 1-17.

5) Di Bisceglie AM, McHutchison J, Rice CM. New
therapeutic strategies for hepatitis C. Hepatology
2002 © 35 : 224-31.

6) Simmonds P Alberti A, Alter H, et al. A proposed
system for the nomenclature of hepatitis C viral
genotypes. Hepatology 1994 ; 19 : 1321,

7) Enomoto N, Sakuma I, Asahina Y, et al. Comparison
of full-length sequences of interferon-sensitive and
resistant hepatitis C virus 1b. Sensitivity to interferon
is conferred by amino acid substitutions in the NS5A
region. ] Clin Invest 1995 ; 96 : 224-30.

8) Enomoto N, Sakuma I, Asahina Y, et al. Mutation in
the nonstructural protein 5A gene and response to
interferon in patients with chronic hepatitis C virus
1b infection. N Engl ] Med 1996 ; 334 : 77-81.

9) Watanabe H, Enomoto N, Watanabe M, et al. Number
and position of mutations in the interferon (IFN) sensi-
tivity-determining region of the gene for nonstruc-
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183 : 1195-203.
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(@BE CEOCNARA PEYIA

FS3TLENL

—FRCERRT BFOHED —

IRAES

ARNEREHAFNESAR/ T THRENDTRE SHL L - 2Be

HUDHC®
HCV E&#edigid, V€Y »(RBV), PEGA ~
¥—7 =07 (IFN) BAOGHIZ X ) iR
BB L 7edt, RIRY 4 v AHERREEIX 50%
WICRAED, 25128 20% BOEM BRSPS
74 N ABED® S L7 v null responder T
H5 DEODREPSEEPHRZHRY 7 A
EROBHYFELN TV S, BEREE PO,
HCVER %o @M R (2% T v 2-STAT-C
(Specifically Targeted Antiviral Therapy for
chronic hepatitis C) 2 #8325, 74 VA K
H % R L Ao 3ER O W% - hlEstik
TLTwS, ZOPTHERD GBROEATHS
ONF 57 L ENMTPV, VX-950, BB T
MP424) 21X L &L 425 HCV 7ur7—EH¥E
EThs.

HCV #/ L& NS 7OFP—H®
HCV ¥ /7 4k 77 AMRNA THH, #3000
TI/BEa—-FToH—0O8iR7L—-L%H>
(BD. SRzhr2EAMMBAEEINEELD 3M

OMERE(C, El, E2), BLUTHOFRE
# EI(P7, NS2, NS3. NS4A. NS4B, NS5A,
NSSB) A& T h . IEMESRIC RO NEME
FESICUNT I 2O T T T —EXHET
5 —2RINSZ~3 o HRIZa—F
SN 70F7F7—¥Thh, N2~3DHR%
cis Ilfi+2%. $5—2»MNSIEKHETHY, N&
WM 1/35E) ¥ - FuFT7T—¥, CEEN
2/3H~) h—EiFEHEFE2. N3 FuFr7—+¥
12 CHRMO NSAA L OBRA cis W, NS4A
26 NS5B DF N FHOBE OMER % trans YHF
T4, B ShithEhodelsike i kafk
WZIREE - ERL, A NRY I ARG EkER
¥ 5. LT, NS37u77—H0iEl
EHETHAIEILLINIANAY  AORAMIZL
B T_XTORAOEELLZAMLEBL. 2612
NS3 7ur7—+Hid, #MRADY 4 V2RI
LNBBENLINENA ¥y —T7 20 v DELEC
bbb T FNGTTHSDIPS-1 W LA
S L, HCV oMM TO MM o® T Icm
SLTWAZ e ShTwAY. BEoaR

TLNLAMES

Ouhii T

LEIIZS 1=

ol

!

VX-950 (Telaprevir)

NS3

=) |
.
= i

E1 HCVEBENSI/OFP—YHEFE

1345-1551/08/ ¥ 100/ 1 /JCLS
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ONS3 7077 - EEERE HCV MR LB FEMERaOEECHEET 3.
OHET ST LENESLCERNTOF 7 — tAREOMELBRY

B TETL TV 3.

/077 -CESRGBORS L8R LMGb T ML AREFFRTS 3.

£1 7O077-{EAFROHREMRTR

BILN 2061 (Boetringer Ingelheim) mRERIL
VX-950/Telaprevir (Vertex/J&J) ‘Phase il
Boceprevir (Schering-Plough) Phase Il
ITMN191 (Intermune/Rosche) Phase |
TMC435350 (Tibotec/Medivir) Phase |
ACH-806 (Gilead/Achillon) Phase |

rIh, NS37usr7—EiEEoBEERZIA LA
M E AT 204 %53, HCV BB
a4 ry—7x0 kB EEHLI S
AR ENT WA,

HCV 7077 —EHEREOHE®
HCV 7u 7y 7—EHE¥EX, NS3 7u77—
. F AL Y ORGMERITE S & ICREE - FR
Sh, BUEEMESOEERBRIGETL Tvw5 (&
1). 24 ¥ Boehringer Ingelheim # @ BILN2061
DEEAEITL, 2003 i HCV BRFIZHT S
FEDH Y 4 W A RA TR THDTHE S,
NS3 7u+ 7 —E¥HEMRD proof of concept &
RzL2?. LaL, KRR BT 28R
WeoLEERRAO-OMBRILE o7z BIE
BRLBRENEFTLTVE2DRTFI T LEN
(TPV)TH%. TPV OELBHEIE. H5RAGET
Wb o 0RBEPOBRNLBHWTIANAHRTH L.
fEX D PEG-IFNa-2a B 5Tk, MHE®
mepr 4 LALNAHNL] ogPETICHELID
&L, TPV TA40 log. = 5IZPEGIFN
& TPV OB T55 log DETAA LN,

FSTLENOBESE®
TPV it, B2 4 LARMBER L POM
A S, MWSMMERIC L 29 4 W AHRIENIfFTA
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PROVE1 (@)

SVR#E

PROVEZ (B
68%”

| 36%

SVR #

S

[
A

TVA/PEG/RBV 12w |
PEG/RBY 48w (control) |
TVR/PEG 12w + PEG 12w

TVR/PEG/RBV 12w + PEG/RABV 36w
TVR/PEG/RBV 12w + PEG/RBV 12w

ST |

@2 Telaprevir, PEG-IFN, ribavirin /8 #& SVR %
PROVE1, PROVE2 study




8F>7/VvEN 125 -Tz0 -

H70% BOSVR ¥B5h 3.

YISEY > =H6HA 24 ARA T

07077 -tHERCHTIMMERIMNAFRSEHH 5 ERT 3.
OFFTVELBBRRS CLURB L EOBMERFEESh TV S,

®2 Hcv IO ‘J"T 'ﬂl“ﬂ)m. :

68%,

. & oiX5 PEG-IFN, RBV fificoiBE i
ATWwAS. BIE, genotypel, w4 VAR, #
MW % K # IS, TPV & PEG-IFNa-2a,
RBV =& EH 0% 2 HRERAS, KE - o€
nEh %4 bh(Fh FhPROVEL
PROVE2), M#H 7 1 Vv 2% (SVR) A X
h:(@2)3"Y,

PROVEL study : PEG-IFNa-2a + RBV f#f H
MG LM (AR LT, H#MES L
) TPV % 12 MOk, #ifReUm 48 8 (B #),
SHIC48HEY 1V ABREERVR)FIC, 24 M (C
). 128(D8) oM fTh. SVR ¥idd
W8 (A) 41% =xf L, TPV §F/H 48 M (B) 67%,
A 24 M(C) 61%, 128(D) 35% T& Y, TPV
PFE2A BLU B AN THECRETH 1Y,
PROVE2 study : PEG-IFNa-2a + RBV f /il
48 MWEM L B (A 2 LT, TPVI2 MHFH
2, SGMLIN 248 (B &), 12:8(CH) G
mz, TPV + PEG-IFN ® =&k 12 8 +PEG-
[FN W3R 36 M 5 (D8 ) %47 7=. SVR ¥
* FBF(A) 48% (= dF L. TVR ¥ Al 24 8 (B)
128(C) 62% LA EIZHETHL—H,
RBV JEMEHIRE (D) Ti2 36% LEETH -2,
BEORERIY, TPVZEL=&0RAY 1

7?:"4"_\.‘.;. —A—ﬂll -r :iITL "-‘-"G*—" 9 Q_I]
A156S/V/T A156V/T T54A D168A
D168V/A/Y V170A
V36M/A
T54A . i
R1SSK/T no data T54A no data
A156S/V/T
(L 6) £ D2 EFIH)

VAR IZ248 O i@ T, BT O PEG-
IFN+RBVA48 8 {6 = B~ F R & 20% LA k@
L3, HTWEOEPTY A VATFRZERL
VAT EHFERSNL. —h. TPVESORK
MREHRL72DICIE IFN 22 RBV O BERIAE
HTHALILHIREN.

FEHHMETRO

HCV-RNA O HI# 445 NS5B RNA R 1 #
7 — it proofreading {2 2 wvizw,
ANVAY ) LICHBEICERNFEA SN0~
10"/nulceotide/replication), il 1 "C quasispe-
cies EIFITh A ERY A VAOREGHEETMET
5 BERETZIHH 0 WO L VAR
PEEENBZ LML, 1HTHCV 4 7 40T
RTOMUDERY A VAN EThEEME 2
A, TPV ZiHETH 707 T—¥HEEL in
vitro (HCV L 7Y 2 ¥ R) B L U in vivo THH|
MEERAFE - |ESATVW5(E2)5Y. =
NoOMELERIE, TPV HMEES 4 HHIZEW
T¥ Tlzin HCV quasispecies @ 50~75% =
I+ 5% PROVE2 study ioBWTH, WM
128 LN 2, PEG-IFN/RBV/TPV =%l #f
163 @ 5T, %7z PEG-IFN/TPV & {FH
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707 7P—vHEREQAV N ABFEBICTIL2{HFHLLISADREANTS 3.
O 42-7102 - YREY CREARFTOHRIKLERBE Sh TR,
ORI{ERA - REQALTFA TR - WEVAINR - BEDERNICHTIMREE

BRETANZMELSL.

78 i h 24 @ THliLs 7 4 L A @ breakthrough A
Ao, TPV HEZERIMBLAY,

FI7/LENBROMES - BERO
TPV 750mg. 1 H 3 B 8 B¢l & 0¥ 5 Tk,
4log P Lo HCVIETF A A L zoIcx L,
TPV 1,250mg 12 B & L 5 T, #3log®
ETFIcHE-27. BEO LS IC TPV ORKEY
BAEB D7D REROF R P RE( b T 7 i)
AT AL LETHY, REL1A3E
OERRH BT L2 LN EL LS. T
TPV i IFN, RBV @S5k D, E#EE
Bkt 584 OBFRIARE STV, 5
[ 4 12 58 LI N o o 1k #4112 PEG/RIBA # #: 3%
=%t L TPR/PEG/RBV ###: Tl 13%, Wi st
WM Tk PEG/RIBA 11% (23 L 21% ikl
FoTwnay,

BHYIK: FITLENIBOFE» 7@
suF7T—EHERIYA VA ERENCTLL
{HLWZ FAOERTHY, Whro2HLH
A WAKHER, SFHERHY A VAREICBUY S
B AL ARSVRIELD, bR Ih
VETHLZ LSRR, —h, 94V AH
A ST A IR IFN 5 X UFRBV O fF i A
LETHH, ZhooERoFEGHMICRERT
v, F/: HEBELWEL TS PEG-
IFN/RBV 5 - B2 F 0+ 5 TPV H#EK
Mo LI kMM THS. S, WIS
HBT2MERSREI >S4 T A, wEY
4 W A% EHEE - kT ERELE V. SHRE
EOMIZ TPV 2 SCHBOFHM 7 7 AH HCV
EHABTHTA LN TFHENSE, ThHOHR
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EFMBROBNERFICANENS, 20" K~
" @ STAT-C Tadh A TPV iG# O BB %= W
HFEE->TRFVAWEEK20E8 H25 BF).

X #

1) Foy, E. Li, K, Wang, C. et al. : Regulation of in-
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