2013 2014

Polypharmacological approach to hepatitis C
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Hapariris C is an infectious disease caused by the hepatitis C virus (HCV).
Standard of care for hepatitis C, the combination therapy with peginterferon and ribavirin, is the most
effective for HCV ?enotype 1. Recently, HCV protease inhibitors have been also approved, but it is still
important to establish new regimens for HCV patients.
We aimed to discover a novel strategy for the treatment of hepatitis C with polypharmacological approach.
Two approaches were investigated. One was modulation of the functions of the target proteins of human
origin by a small molecule, and the other was both inhibition and decrease of the target protein of HCV
origin by a small molecule. As a result, we obtained lines of basic and useful information for the
preparation of the target compounds.



(Hov)

HCV 1 7000

HCV

70 [J.

Viral. Hepat. 2012, 19, el34.]

C
C

HCV

C HCV
HCV
HCV X a LXRa

LXR sterol regulatory

element-binding protein (SREBP), fatty
acid synthase (FAS)

(interleukin-6 (IL-6), iInducible
nitric oxide synthase (iN0OS), tumor
necrosis factor a (TNFa))

[Clin. Sci. 2011, 120,

239.]
HCV
SREBP  FAS
LXR
IL-6 iNOS LXR  transrepression
LXR LXR transrepression
HCV

(RAR) X

(RXR) LXR HCV
Microbes Infect.
2014, 16, 114

(ROR)
HCv
HCv

HCV

HCV

HCV

HCV

[J. Am. Chem. Soc., 2010, 132, 5820.]

(E3)
E3
E3
E3
HCV
E3
HCV
LXR LXR transrepression
LXR
LXR transrepression
LXR LXR

transrepression



LXR LXR

LXR

LXR

HCV

transrepression THP-1
LPS IL-6
ELISA LXR
LXR transrepression
LXR
LXR LXR
LXR
LXR transrepression
HCV
HCV
HCV
LXR LXR transrepression
LXRa  LXRB
LXR
HCV
ROR
(GR)
(PR) RXR
HCV
RORy LXR
B /RORy GR
RORs/LXRs/RXRs
HCV
HCV
HCV
HCV
X

E3

E3

E3

HCV
E3

HCV

4
Keisuke Maruyama, Masaharu Nakamura,
Shusuke Tomoshige, Kazuyuki Sugita,
Makoto Makishima, Yuichi Hashimoto,
Minoru lIshikawa*, Structure-activity
relationships of bisphenol A analogs
at estrogen receptors (ERs): Discovery
of an ERa -selective antagonist,
Bioorganic & Medicinal Chemistry
Letters 2013, 23, 4031-4036.

DOI: org/10.1016/j.bmcl.2013.05.067
Kaori  Endo-Umeda, Kaori Yasuda,
Kazuyuki Sugita, Akira Honda, Miho
Ohta, Minoru Ishikawa,  Yuichi
Hashimoto, Toshiyuki Sakaki, Makoto
Makishima, 7-Dehydrocholesterol
metabolites produced by sterol
27-hydroxylase (CYP27A1) modulate
liver X receptor activity, Journal of
Steroid Biochemistry & Molecular




Biology 2014, 140, 7-16.

DOI: org/10.1016/j.jsbmb.2013.11.010
Yuko Nishiyama, Masahiko Nakamura,
Takashi Misawa, Madoka Nakagomi,
Makoto Makishima, Minoru Ishikawa*,
Yuichi Hashimoto, Structure-activity
relationship-guided development of
retinoic acid receptor-related orphan
receptor gamma  (RORy )-selective
inverse agonists with a
phenanthridin-6(5H)-one skeleton from
a liver X receptor ligand, Bioorganic
& Medicinal Chemistry 2014, 22,
2799-2808.

DOl:0rg/10.1016/j -bmc.2014.03.007
Takashi Misawa, Kosuke Dodo, Minoru
Ishikawa, Yuichi Hashimoto, Morihiko
Sagawa, Masahiro Kizaki, Hiroshi

Aoyama, Structure-Activity
Relationships of Benzhydrol
Derivatives Based on

1"-Acetoxychavicol Acetate (ACA) and
their Inhibitory Activities on
Multiple Myeloma Cell Growth via
Inactivation of the NF-k B Pathway,
Bioorganic & Medicinal Chemistry 2015,
23, 2241-2246.
DOl:org/10.1016/j.bmc.2015.02.039

12

LXXLL
VDR—

CRABP

~LF
kDT~

ROR
Y 134

Transrepression
Liver X Receptor (LXR)
134

Transrepression
LXR(Liver X Receptor)

LXR (Liver X Receptor)f

CYP27A1 7-
LXR

135

Coactivator Binding Inhibitor
135



cis

PPAR 135

http://ww.iam.u-tokyo.ac. jp/chem/IMCB-
8ken-HP/Index.html

@
ISHIKAWA Minoru

70526839

@

®



