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1) BEREHN-27 ) —= RS

EFTT R IHA 27U UREICLY HBV R AZFHETE 5 HepAD38 #lifldd 1 M7 m—=2
7N X0 | mehEE HBV HEEIRE Hep38.7-Tet Ml 2 #8137 L 72, Hep38.7-Tet T HepAD38
AEREIZ beie U CAay HBV DNA, cccDNA, 5738 EiEH HBs HURNS £ L2740 3-5 (SREE E VN &
WO B AR o, oMl A VLT, 96 well L — F T HBV R EAMAE A7 ) —=
THDOFEBRE, BHEBMET +—~ > NEEE LT, -9 TICHE L~ OWF%EE T L7 HBV
TG B TP AR HepG2-hNTCP-C4 fifia 2 FlV 72 HBVAR ABRERIA 7 U —=2 7 D 96 well
Tr—~y "R L, DR 7 ) —=2 7 %1% HBV A KREEATHY . Hix
IRWF RS T HAR R AR U 72,

2) HBV YR EH 0 [RE 3 L OVERBET O AT

2-1) BELVF /AR

{CEMA 7 V—=2 T X0, BV TF /A K2 HBV B RMEZ R TS5 22 /A LT,
CHIEEDO LT ) A VRS FEOEEEZ K TIED 2 L1k NTCP 4 > 37 E38L % b
S, A HBV A THET 2 2 R S,

2-2) ARV rF R

FACALEMAZ V—=7"F 0, ZRETITMOEN TRV ZERAR Y 7 F MMeA#ns HBV &
P RTS8, ZhEZzhETIZa s Tz HBV @BALERI O 5T & i b 2hE oiRy MKy
FAEEMD—>TdH %5, ZHITHBV =X —7F % R 7B ORE L ~DW & 2 H5E LT,
2-3) F~ravrA4 710 vr

HBV 2 HET 8~ a4 7V v 7 ZFE LT, 2l HBV S8 i3/ < HBV #1#
WRREAZPLET D Z EAURBR SN, ZHUENTCP & 37 B AR HEAERT 525, BLREWZ L2
NTCP OAKDHEHE T B 2 IHIHEEEL VD IAAIENEIXBLE " HBV B D 7 2 38R A PHE LT,
2-4) Var e b NTCP ¥ X7 Ea R L, ZHICHEERT 266 % in vitro TRHIE
L7c, ZNODOHNLFERICERRT HBV ERAHET bW E AL, 20X 51T in
vitro T/ A Z/L—"7" MZ HBV BEYHER A FRE TE 5 2 BRI,

3) HCV ## « K11 a P A D[R 8 & OV HCV S5 I A RS o fig bt

3-1) XU XTI RiFEk

HCV ki 7SR Z HWT, HCV KL PR R F S5 X7 2 RFE R A2 FE L, il

HCV KL 7 EE DY Th HRENR S L ONRERM 2 &M+ 5 2 & THCVEAZE TIEL Z &0

R ST, F72 ZOALEMOIER D —>Th HENE T OIEMHESIEEGE B L O BV HCV

BT PEAICMETHD Z LRSI,

3-2) UV BT D UEHER

HCV BHRIZPRET 26D L LTIF FERT O UHEKREFE LT, 722 DIbAWIT liver X

receptor (LXR)D#REIEMEZLET HHMT v ¥ A=A N THDH Z LIVrRENT-, LXR X HCV

HENCMETH Y KR HCV RO TH 2 “HEHIFE 7 IIVOIKICEE THH L& 2 b,

[FEEIC HEANS 7 VN Z OBERUCE 59 2RV AU A VA L THL 2OV hERT DUk

BRI ERZR 2 LT,

3-3) IR TTF R

HCV B8l 2R < [RET 2 BRATF REHW =M L 0 . 18 FMEN B bz & AR RNA
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KX —E PRKR IFMHAFEA L TEBY 2L D A o F—7 = v AAE AN I B9 HiE
SNTWDZ ENRBINT, BIRXTF NIZORKEELE T2 &I ¥ =Tz
AR 2 TE b L. HCVERATHE 5 Z LR ST,

'

1) Establishment of a screening system for HBV infection inhibitors using cell cultures

By a single cell cloning of HepAD38 cells, we established a highly HBV permissive cell clone,
Hep38.7-Tet cells. Hep38.7-Tet cells showed 3-5 fold higher production of HBV DNA, cccDNA,
and HBs protein. We established a screening system to identify HBV inhibitors with high
reproduction and sensitivity in a 96 well format. We also established a screening 96 well
format of an HBV susceptible cells, HepG2-hNTCP-C4 cells, for identifying anti-HBV entry

inhibitors. These screening systems are useful for the development of new anti-HBV agents.

2) Identification of anti-HBV agents and the mechanistic analysis

2-1) synthetic retinoids

We found that a synthetic retinoid reduced the host susceptibility to HBV infection. This
effect was mediated by the reduction in NTCP expression through inactivation of retinoic acid
receptor.

2-2) novel polyketides

Chemical screening identified a novel tricyclic polyketide that reduced HBV entry with the
highest activity among small molecules reported so far. This compound interrupted the
attachment of HBV envelope proteins to host cell surface

2-3) novel macrocyclics

We identified novel macrocyclics that inhibited HBV infection. These compounds inhibited
HBYV entry but not HBV replication by directly targeting NTCP. Interestingly, some of these
compounds specifically inhibited HBV entry without affecting NTCP-mediated bile acid
uptake.

2-4) We prepared a recombinant NTCP protein and identified NTCP-binding compounds.
Among these, we found compounds showing anti-HBV activity in cell culture systems. Thus,

we developed an in vitro screening system to identify anti-HBV agents.

3) Identification of agents suppressing HCV replication and/or assembly

3-1) benzamide derivative

We identified that a benzamide derivative reduced the production of HCV particles. This
compound reduced the lipid droplet formation and impaired the HCV permissiveness. A
nuclear hormone receptor, a target of this compound, was found to regulate the lipid droplet
formation and HCV production.

3-2) diketopiperazine derivative

We identified a diketopiperazine derivative that suppressed HCV replication. This compound
was revealed to act as a novel antagonist of liver X receptor (LXR). LXR was shown to play a
role in the formation of double membrane vesicles (DMVs) and in the efficient HCV
replication. This compound also suppressed the replication of another DMV-associated virus,

poliovirus.



3-3) cyclic peptide

Analyses using an anti-HCV cyclic peptide as a probe revealed that host isomerases

interacted with double-strand RNA-dependent protein kinase (PKR) and negatively

regulated interferon signaling. The cyclic peptide activated interferon signaling pathway and

thus suppressed HCV replication through inhibition of the isomerases.
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