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Generation of drug target molecules for liver-related diseases based on the medical database

WFFEBa EHWIE . Sf24FE1 2H 1 A~SM54E3 A31 A

WFEBRRAERE K4 - K A
HAYASHI, Hisamitsu

WHFEPHREN IR BB - i - B
ENRFHEANR RS RGBS ROPIER R

The University of Tokyo, Graduate School of Pharmaceutical Sciences, Associate Professor

11 #F5EBRZE DHLE

AWFFERRE T, FIERRTEE 1« KEUERIRT — 2 7D OREFER OIS o, FIZEBIRIER 2 %ﬁ
SEDBHIEN & BUE T 2 o OHEE , WFFEBHFIA R 3 - HEE S V705 75 O FERELFHIRRGED TR
B PR S0 LA AR 7S U 7= AISRAE A 43 - O [F) E VW B Y LA 72,

WFFEBEIEE 1« KB T — & % V7 AT B fR et 3 2 BEAT 3K O B S B SR
7vy9y7ﬁﬁ@kﬁﬁ$%7w5’aihé%ﬁ% AACFEREMIZE B U CREHIENT 217\, FFhRE
P (AT, SREAR) ~OFREFERPHER SN DBAE LIS Uc, SR B RIS @ik, »
REET N~ T A% TSGR 2 550 L, XS R & OBBEMER RN D, JIGIRE~OIN B S
LEEAFER AR LTz, 6o T, HEERHCIRE LI RIS L 2 KB T — &7 ORBIRNT A, T IZBEF3E D
BHSERBRICET 52 BN E ol CYRITEBRY OEENF L), U TICEMNEZFHERT 5,
(1) RHUWEZHET — ¥ OFEFTIZ X 2 BEfF3E OB R ER

I LDy TERRBESRT — 2 (~3,000 TA) LY, RGHEABICREL TWHRFICONT, AL 4
M?@Eﬁ@%@é%%mbko%$%KODT\ﬁ%%%@7~w~f%é$M?@§@%H%%@kL\@
FIDWBEFEN G2 5~ — N —~OBEF M L7, FTHRI VAT e — L Z2 MR FIROFHIEN (= v AT
2 —/LEE TERDERICIO AT, AZTFUFRERI L AT o — VAR T S 5B OEKMSIE L < il
EN. BICA R LIALB S BUS i REAR AT RSN T & 72 LW L 7=, = L 2T b — LIS DAL 2R
EIZOWTHRERDT T v N 7 4 — L TERBMNT 2 5205 L, BEFmE & — T 5 EEM(ZVa—A, AST %




WETT DM OFIZENENA LAY ) DR END Z & AR Lo, WRIT, Flin, MR, HEEERSE
OHFKFCEMt Lizads— e L FixDar— T —2 2 ZANICHIT L, 7'a 27 LOREE - IWH%EZ
FRAE L7,

PLEOfENT 238 U CHUS U7 BEF3EREIE, R U0 FERIC L iR R B A B IET 5 LIXR 6 70, & 2 CREFF
RIS S YEBE L R U, AR O b3 2 BEFHE A 80 L7z,

(2) =9 R EHWIZXBIEB~DOVEH O

BRI RAM A F A= /a ) U REZBAMEDFEIECL VMERBOET L~ ZAEEHL, (1) TRHEL
T BEF SR O RIR BT DR 251 L7, BEFSR OB GG, Mk v ¥ B a—T 3 — LA KOS
L0 BRI AR L, BUG LRI SERE LT, TORE, EBICET L~ T A THR LK%
AR FEAZRET HICE ST,

WIFEBESE S H 2« BRI D BTSN 2 FAE 3~ % o - HAE O HEE

PITICRE 32 FIAIC L 0 . BFZEBIRTEE 1 TR U772 BEAF3R O HE ) 2 HLE T 5 43 1 IR A (R A 3K B
TEMZ R Ui CHAITEBR Y ORUERG HALT),

WFZEBAIEE 1 TR LG ZREE T L~ ARG Lz, BEAEHIGO#EER L 2 @Rk L7-%.
[T A B U 7o, BUS L7 Tl Dt L7 RNA 2 R 7 A7 U7 h—AEHTICHE L, SRR FRgC X E T
TERICOWTHEEBFRELT v 7 7 A VETG LTc, KT — & 2 3KEEH BT, GO f#HT. pathway f#AHTSE(fk
L. ZAINRNTT 5 2 LI X 0 YEPMER T 50 TR A HE L (EHA BICRH SN,

X HEBE R 0 BERRAT - — RIS G TH DM OIER % 4 X 7 AfFATIC L 0 Bfilifb L7, bfiZe LISorBiE - 4
WTnZ&T, EEHAPORIKRBZRIENE T2 & O Tl TREIZ 3 5 7 iLGm Té % (Mizuno T, Sci Rep
2019;9(1):1824),

TFEBHR I H 3« HEE S 75015k O EEREMFAUREEIC K 5 BISEAEAY /> 1 O [RlE

WFIEBAFRE I E 2 TR L7201+ EMED . SRR BORAIBIER S FICE T 5 2 & 2 E R PHICHEET 2 Z &1
R L7e (Y9ITEME D OEPELT),

(1) HEE SN 75y HARI Tk 2 BEAF S OV DR

WFEBAR I 1 TR L-BEFR AR BT T L~ 7 AT U, Iz 5 U 7o, B U 72 iFiRE o 1477,
AL, RELARENTER SO U, ey, AFZERIRIE R 2 THEE L= TRVICER L Q0 b 2 & 2~ U A fE{k
LUV TCRERE LT,

(2) HEE S iy - HAe DSt R BIC MAF T B O R

PRI IEE 2 CRIH L7 FRVRICE N BB TR AR & L, TR R KO ~ U A2 EH LT, Mi%~
U RAERE L, RGRBO MK~ — 1 — (ABAFRAEE) ORIE, 720 OISR EEREMN 2 F0 L7z, 2 DR R,
B OB T BRIGIRBO MK~ — 7 — (LR OEBCBED D 2 & R S v,




In this research project, we worked on the identification of drug target molecules based on clinical findings by the following
process: item 1: Extraction of novel efficacy of the approved drugs from the medical data, item 2: Estimation of molecular
mechanisms that define unknown efficacy of the approved drugs, and item 3: Experimental scientific validation of the

estimated molecular mechanisms.

Item 1: Search for novel efficacy of the approved drugs for liver-related diseases using the medical database

Using the cleansed medical database, we conducted statistical analysis focusing on prescription drugs and biochemical test
values. As a result, we obtained the approved drugs presumed to have novel efficacy for liver-related diseases (hereafter
referred to as "target diseases"). After classifying these drugs based on existing knowledge, we conducted a validation study
to clarify the novel drug efficacy using a diseased mouse model. As a result, we identified the approved drugs with an unknown
relationship to the target disease. Therefore, it became clear that the exploratory analysis using the medical database, which

was proposed at the time of the application, was conducive to searching for new efficacy of the approved drugs.

Item 2: Estimation of the molecular mechanism for the novel efficacy of the approved drugs

The approved drugs in item 1 were administered to a diseased mouse model. The liver was isolated after two weeks of drug
administration at the clinical dose. RNA extracted from the liver was subjected to transcriptome analysis to obtain gene
expression profiles. This data was subjected to pharmacological segregation analysis, GO analysis, pathway analysis, etc.,

and the molecular mechanisms of the drug action were estimated based on the statistical analysis.

Item 3: Identification of drug target molecules through experimental validation of the inferred molecular mechanisms

(1) Confirmation of the effects of the approved drugs on the molecular mechanisms

The approved drugs found in item 1 were administered to diseased model mice, and their livers were isolated and subjected
to molecular biology, biochemistry, and pathology analysis. As a result, it was confirmed that the drug acts on the molecular
mechanisms estimated in item 2.

(2) Confirmation of the effect of the molecular mechanisms on the target disease

Liver-specific KO mice were generated by targeting a group of genes included in the molecular mechanisms found in item 2.
The mice were analyzed to evaluate blood markers (biochemical test values) for the target disease and liver histology. As a

result, several genes were confirmed to be involved in regulating blood markers (biochemical test values) of the target diseases.



