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HOV &G X A T~ T 26 aF 7 —BRERIEIC L 0 0B L7z b MR 2 V72 in vitro HCV
YR A B LTz, IFN OFFE 2395 72012 Jak BLEA] (Tofacitinib) & Tofacitinib (D FZE
RREBEE TH D OV OIERTH D ABT OIRMIC LY . 3% 22 A H E TE W HOV RNA B & #ER
HZEWTER GIRIEE),

Bl L O MRS A 5 <= 7 2% VT DAA BEHTGE TN ISGs FEMAFAYIC HCV %4
b9 2% 2 &, Bt & 22 D HUHCY 34 B2 Uiz, DAA JEH#FE SVR il HEL L 7= protease PHFEHE
MRFPHEAR I ZR B2 LT < Ikt L, NSHA BHESEMHEZS SIS RMIRERGF T2 2 L 2 52
L7z, 7272 L protease BH. 2 HKifit4: 25 78 deep sequence (2 THEHUEE LL FIZ 72 - T b 1Mt profile
DIa] CHHAN O G TUMMHEE RN BB 5 Z &2 RWE L CRILBER . SFTEER),
C RUSMENTRBF TR NT, EED IFNLLBAR T2 L HCV D DAA TPET X/ FRZE AT BIE S 6 % =
LRGN LT, CHRIITFR & A )L A 0 DAA TitPEZE 5 2 Bl 7 D i &L I - 2 I EE 2 B S LT,
HU T R2AC)N+T AT T U EBHIFETIL, & - JFA - BlEHF Lol InE TH#inTh -



THEBNZ BN TS, BEPOBRIRIGFENRPIGEOND Z L &R LTz, C BUBMEATREE O IMLE T
miRNA 7’1 7 7 A V& 5 Lis GRILBER, =KEEE),
FUmiR-122 FEIE & DAA Z0FH % 2 & T HOVIZH 2 H000 « MRV IL T A LV ADRDTFO N,
i 2G5 2 & T DAATHE Y A v 2 O HERZ I L. RYSHINE) S  HOV BRERASFTRE Tdh -
7z 7z Peretinoin [FMFHIRRO ARG 5 2 & TRRYLHERL TR 280l 32 Z L B3 57 & 72
o7 (& L¥ER),
DAA  (ELEEAEMTBT Y )V A HE) MWk HOV (x4 245081 o Z—7 =1 (IFN) OIBERZIROFH £
HR9E LT IN-a, v, A OFREIANT X —ZF% L7z, DAA MM HCV &k b MATMES 2 7~
?x AW TZ OMBAERGE LTz, € ORESE DAA MiHE HOV Y2k LCIL IFN-y 8L 4 23 ﬁfﬂf
. BIER OBLED DIBEEA OB IFIN-1 BEVEELLO TRV EB 2 bR (&
ﬂ}_éi)
ARFZENT, AR — 27 = R LSRITRAT 2 OF . DAA TR HCV 28 SR D% 2 BR IR BRI 2 ) T
HENLTH L, SDIKIETANAT ) DEFRITIEGF LW Y AV AEHR & L TOE RS T
ERETZEDEKNLEETH D, I E T NS3, NS5A, NSHB OFEHMKIEIC direct & 5T deep
sequence fENT 24T 9 FIEZHENL L7=D3, 512 NS5A @ deep sequence & ZHiMf 2 AV /= quasispecies
FEMT DR REDIRTHNICEM TH L Z 2oL Tnd (FIEER),
ABFFETIL HOV O miR-122 FHARTEMEOMEFFHEME A . miR-122 2 IR S W7 b PR t R RE 2 A
THRHT L7z, miR-122 KIEHMAOME CHE{R 18 2a 0 JPHL BRA AR ES T2 & miR-122 FRRAFHIICHY
JHATRE/RE R A NANE BN, TDTANAL ) LAEMHTT 5 & miR-122 F5AFEMIC G28A &\
I ERNEE SN, RO ERZ BB b DF AT UANVATHRH LIZE 25, C30U & H A
RPFESNIZZ &M D miR-122 FEE R F O 45 AY . HCV 0 miR-122 JEEKAFRIIEHEIC B 57 %
ZERHBENI ol (RHPER) .
PLHCVAER Z BT 2D R 7 ) == 712 80 | fFliE~OB Mtz mo Tz, —ffiRfafnREIENE
B RIS DL R MK8245 23 HCV 7/ MR A2 RAHIHI 9% 2 & 2 L L7z, MK8245 & BEfF o fi
HCV H641) & DPFARACSOWTIREI L7c & 24, MDD WITHRR 2R L2 2 £r 5| MK8245 73
Z ) HCV IRBRICIB T DHUHCV D —> & LTHHTH L W REME A b Lz (H58ER),
Studyl: @EHrEED C BBMEATRBIIK T 247 T4 AN+ T 2T T LB OIEMEIRE L
WMt K OVZEMEORET— Pilot Study —ZFHM L3, #RBEmCITTAR L (Il LA,
EARBER, IEARBER. RILIER),
Study2: 57 7 X AL+ T AT T L BRI O C BUEPERTIR IS D N — R =— "Bl & i
+ UV ARROAME L ZEVEORF-Z ik LA pilot study-Z &t LM L7z (I EBEE,
IR,
We have developed in vitro HCV-infection model using human hepatocytes isolated from
HCV-infected chimeric mice with humanized livers. Addition of Jak—inhibitor (Tofacitinib, to
suppress INF induction) and CYP inhibitor (ABT, to inhibit metabolism of Tofacitinib) into
the culture medium maintained high HCV RNA levels in the culture supernatant up to 22 days
(Chise Tateno)
Using human hepatocyte chimeric mice, we founded that HCV could be was eradicated without ISGs
induction by DAA combination treatment, and founded a new anti-HCV during. While
asunaprevir-resistant variants that emerged during therapy returned to wild-type,
daclatasvir-resistant variants tended to persist after cessation of the drugs. The virological

response to daclatasvir plus asunaprevir treatment was low in patients with simeprevir



treatment failure. PI resistance remains even after disappearance of mutant strains by deep
sequencing (Kazuaki Chayama and Michio Imamura).

We found that the association between variants in the interferon lambda 4 locus and
substitutions in the hepatitis C virus non—structural protein bA. We could measure rapidly
and accurately drug resistant mutant (NS5A-Y93H) strain frequency in genotype 1b HCV by Invader
assay. We reported that the efficacy and safety of daclatasvir plus asunaprevir therapy for
chronic hepatitis C patients with older age, cirrhosis and renal dysfunction. We identified
HCV-specific serum microRNA profiles (Kazuaki Chayama and Daiki Miki).

The combination treatment with DAA and anti—-miR-122 showed an additive or synergistic antiviral
effect against HCV. Furthermore, the combination treatment successfully eliminated HCV from
its infected cells by suppressing emergence of DAA-resistant virus. Peretinoin inhibited
infectious virus release from cell by reducing production of lipid droplets (Teturo Shimakami).
In order to evaluate therapeutic effect of interferons (IFNs), vectors showing sustained
expression of IFN-«, -y, —A were constructed. By using human liver chimeric mice infected
with Direct acting antivirals (DAA)-resistant HCV, it was found that IFN-y and -1 were
effective in treating DAA-resistant HCV. Moreover, it was also found that IFN-A1 was more
favorable for therapeutic application than IFN-vy from the viewpoint of side—effect
(Takakura).

In this study, we aimed to clarify the structure of DAA-resistant HCV variant by using
next—generation sequencing and phylogenetic tree analysis through analyzing clinical samples.
Ultimately, our goal is to find appropriate host molecules to be targeted as anti—-HCV therapy
not affected by viral genomic mutations. Until now, we have performed direct and/or deep
sequence analysis for NS3, NSBA, NS5HB, and in particular, we have shown that quasispecies
analysis of NSHA with deep sequence and phylogenetic trees is useful for predicting DAA response
(Maekawa) .

In this study, we established miR-122 deficient human hepatoma cell lines to characterize
miR-122-independent propagation of HCV. After serial passages of HCV in miR-122 deficient cells,
we obtained mutant viruses possessing substitution of either G28A or C30U, which are capable
of replicating in miR-122-independent manner. These results suggest that the mutation in the
miR-122 binding region is involved in the miR-122-independent propagation of HCV (Matsuura).
By anti-HCV drug screening, a liver specific inhibitor of stearoyl-CoA desaturase, MK8245,
was shown to suppress the proliferation of HCV efficiently. Study of combination therapy showed
MK8245” s additive or synergistic anti-HCV effects on current direct anti-viral agents and
interferon—alpha therapy, suggesting MK8245 is an option for anti-HCV multi-drug therapy
(Hijikata).

Study 1: Pharmacokinetics, efficacy and safety of daclatasvir plus asunaprevir in dialysis
patients with chronic hepatitis C: pilot study was planned and implemented, and the results
were published in the paper (Yoshiiku Kawakami, Michihiro Suzuki, Takao Masaki and Kazuaki
Chayama). Study 2: Efficacy and safe of Ledipasvir/Sofosbuvir with Ribavirin in Patients who
failed Daclatasvir/Asunaprevir with chronic hepatitis C: Pilot Study planned and

implemented. (Yoshiiku Kawakami and Kazuaki Chayama)
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