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II. FROBE (RIEHTFEHE)
bt MFfEFE A 7 TK-NOG v 7 22 C RFREFMELHRGT 52 LI2E 0 U ALV AMIEDH
B, HCV FitEYe s L=, DAAJRERED 7euy C BT B MG B RO B AR HCV ik~
VAL, TATTVLENIS T T HAEIVIERK R OB MTEH KO NS3/4A D168V NS5A
L31V/Y93H Z 5 HCV &% £ 7 TK-NOG ~ 7 ZIZKf LT L PR A UMY R AT B NSRRI HE %
BHLIEEZ A, BIFICH LEE LY U AMH HCV RNA &0 TR0 BRIt ch s 2 &
DR ST,
NS3/4A D168V NS5A L31V/Y93H A5/ HCV J&Ysx A T~ 0 ATx L, ZAMPED 720 DAA O
HMHBEGDOETHLT T TV EM Y RAT ENVEPEDOEEIZL D U A VA @A ZRD . AZEMm
OB E LTIRRENEETD 2 ENREE T,
TAFTTVENE T T8 RAEIIRIEIEER & 7o o7 CHRUFFRBHE BV TIRHAIE T NSHALS3L &
Y93 #[A—7 7V ay BTl LS 11 flo 5 B, 10 Bl CTIHEREZICA Y Yy —27rn—2r & LT
L31M/V-Y93H O " EAR 2D, FIBAR HCV Y F 2 T < v ATk L NSHA PHFHEE5-#%
PR AZRD T~ U 22BN T S L31V-Y93H —HEAR B 238D 72, JHBiftric L v | 15#% &
S HCV HHKFF & LT, WRANC S &b LFEE Lc EAR HCV 25 28 & TBIRATO
Y93H HiZE BB AR HCV ITHT 7oA B IND D28 O 5 MRS 2 2 & DR STz,
BAR TV 7 5 HCV RNA 2% A 7= 7 ZRFICHRE L T 707 n— 2 HCV &G~ v 2 &1
L, 2O TRIZLURRAEVHAIRE L& 2 A, 1BFE%RIC YISH ZRAFHICHEL L, DAA
TRIRIC K VBT R BERPERN SN D Z & DR S LT,
Transthyretin (TTR) #fx 17 7 E—% —{E#E HSVtk N 7> AV == v 7 @EAEL NOG ~ 7 A
(TtrTK-NOG ~ 7 R) %ML Uiz, RET /AT 5 MG TE MFMIRBRIC 0 e S HE1FHE T
&, o, MEEEN TN E LI LT, MEELZFHE LT TaeTK-NOG ~ 7 X ZITBHE L7
bt MTHIRaA RS D 2 & e LT,
~ 7 A Mac-2bp (Mac-2binding protein) (ZX%}4 %€ /7 v —F PR Z(ER L, ELISA > 27 A
DI LT, HERER G~ U A HEOREET L~ U 201 Mac-2bp 1%, HigER &
EBICER L, BRICEXVAERITIET L,
NS3-4A 7'r 7 7 —BIZ X W Ul S 578 £ 7 TdH 5 Glutathione peroxidase 8 (GPx8) % [FlE
L. HCV ®x > b U == RNA B TII72 < U A VAR EEAICBE G L TO D HPRR STz,
NS3-4A 777 —BIZ X U Ul & 575 EK 1 Tdh 5 Ovarian cancer immunoreactive antigen
domain containing protein 1 (OCIAD1D) % [AlE L, HCV OJFJEHE~D B G- 03RIE S 7z,
b~ iPS MIfAD Y kN - Ju—= 0 ZEEfESL LTZ, B b iPS MllE EORATIIC 1T D
HOV #fRIC KL 2 ARGIFIGE T n 7 7 A V2B BT LT,
7 LimEEAN 2 LT HCV 12 & 2 BRSETEME LICEE 2 IPS-1 BinF%2 /v 77U Ltk
N iPS Mz #N L7c, IPS-1 Bin %/ » 7 7 v h L7zt b iPS fillfa b iF#ifa Cidk, HCV IZ &
L BRBEISER IR S D & LBz, HCV 7 LM EAEm 2R Lz,
AN D RFI Y > T v s b BAR N ORGSO HEEIC L L. TK-NOG ~ 7 A IZ# Al
T5Z LT, ARAHKRE MY 2 T~ T ZDERMIZAE) LTz,
FRDTHPER S STV D YISH R4 & O ERMIIZ W TIRWIE ) 28> & E6IC
Z DR AR T 0 7 7 —EEANEZ e~ T 2 L2 R LT,
Persistent HCV infection was established in human hepatocyte chimeric TK-NOG mice via
intravenous injection with HCV-positive human serum samples. When inoculated with sera from

a patient with treatment failure of asunaprevir/daclatasvir therapy, TK-NOG human hepatocyte



chimeric mice developed persistent HCV infection with triple variants of NS3/4A D168V, NS5A
L31V/Y93H. Administration of ledipasvir/sofosbuvir-like NS5B inhibitor in these mice failed to
achieve end-of-treatment response, which was a sharp contrast with the results in mice with
wild-type virus infection.

The administration of telaprevir/sofosbuvir-like NS5B inhibitor successfully achieved end-of-
treatment response in mice infected with NS3/4A D168V, NS5A L31V/Y93H mutant HCV. The
results suggest that it is better to use a combination of DAAs that do not share a resistance profile
when treating patients with previous DAA failure.

Among 11 HCV genotype 1b patients who experienced virologic failure with asunaprevir
/daclatasvir treatment in facilities participating in the OLF, 10 had major NS5A L31M/V-Y93H
variants after treatment. NS5A 1.31V-Y93H variants also emerged after repeated NS5A inhibitor
treatment in human hepatocyte chimeric mice infected with wild-type HCV.

We performed phylogenetic tree analysis to investigate the origin of a double substitution after
virologic failure, and it is suggested that both the selection of pre-existing substituted variants
in quasispecies and the generation of new mutations during DAA treatment are important
mechanisms for emerging RASs of HCV in non-SVR patients.

We intrahepatically injected full-genome HCV RNA (engineered based on the wild-type genotype
1b sequence) into chimeric mice. A new Y93H mutation actually occurred in this model after LDV
monotherapy failure.

We established transthyretin (TTR) gene promoter-driven HSVtk transgenic immunodeficient NOG (TtrTK-
NOG) mice. In TK-NOG mice, liver injury was not induced by ganciclovir injection until 8 weeks of age or
later, however, advanced TK-NOG mice, TuTK-NOG mice showed liver injury sufficient for hepatocyte
transplantation by ganciclovir injection at 5 weeks of age, and no gender difference in GCV sensitivity was
observed. We confirmed the engraftment of human hepatocytes transplanted to liver injured TtrTK-NOG mice.
We produced anti-mouse Mac-2bp monoclonal antibodies and established an ELISA kit, using
these antibodies. We found that serum Mac-2bp levels were increased in various kinds of mouse
NASH models and reported the results in Hepatology Research. Serum levels of Mac-2bp in
mouse NASH models were decreased after diet therapy.

Quantitative proteomics identified Glutathione peroxidase 8 (GPx8) as novel cellular substrate
of the HCV NS3-4A protease. GPx8 cleavage validated in replicon and HCVce systems as well as
in liver biopsies from patients with chronic hepatitis C. GPx8 facilitates HCV particle production,
but does not affect viral entry or RNA replication.

Ovarian cancer immunoreactive antigen domain containing protein 1 (OCIAD1) as novel cellular
substrate of the HCV NS3-4A protease. OCIAD1 was identified by quantitative proteomics
involving stable isotopic labeling using amino acids in cell culture coupled with mass
spectrometry. Overexpression as well as knock down and rescue experiments did not affect the
HCV life cycle in vitro, raising the possibility that OCIAD1 may be involved in the pathogenesis
of hepatitis C in vivo.

We developed a method for single cell cloning of human iPS cells by optimizing cell culture
medium and extracellular maticies. We evaluated HCV-induced innate immune responses in
human 1PS cell-derived hepatocytes following infection.

IPS-1 gene-knockout human iPS cells were established by CRIPSR/Cas9 system. HCV-induced



innate immune responses were suppressed, leading to enhancement of HCV genome replication,
in IPS-1 gene-knockout human iPS cell-derived hepatocyte-like cells.

We successfully isolated human primary hepatocytes derived from Japanese using surplus
resected livers. We engrafted the isolated human primary hepatocytes to TK-NOG mice liver
via spleen, and human albumin levels in mice sera gradually elevated and maintained for as long
as 10 months. We confirmed histologically that the engrafted human hepatocytes successfully
replaced mice livers. As mentioned above, we established human hepatocyte chimeric mice with
human hepatocytes isolated from Japanese resected livers.

We assessed the characteristics of resistance-associated variants and explored efficacious anti-
HCV reagents using recombinant HCV with NS5A from a genotype 1b strain. We replaced the
NS5A of JFH-1 with that of Conl and introduced known NS5A inhibitor resistance mutations
individually or in combination. Susceptibilities against anti-HCV reagents were also investigated.
We found that the Y93H mutation enhanced infectious virus production but the strain with this

mutation is susceptible to protease inhibitors.
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