A= ——— FRIE Affiliation
O
1= ft E E I A A S EEA AR B IRTIIR 20

(RIERFEIN - Lan ) FALFHAFTRE)

Satoshi Endo I BB KFEHEAFTHE One Medicine FYAV-Yy3tWY-Fty5- (COMIT)-

EBUE (EHNTSUT(AILERP)

United Graduate School of Drug Discovery and Medical Information
Sciences, Gifu University; Associate Professor (Field of Biological
Molecular Sciences, Medicinal Sciences Division)

Center for One Medicine Innovative Translational Research (COMIT);
Associate Professor (Division of Innovative Modality Development)

5P

Research Area

(¥, BIEPFE, HENE

Biochemistry, Drug discovery science, Computational science

Az ERE

KRRV

O HEERINEEFEYIOMRETERZIBICEI T 3HR

ENCBVWTEAREER S 25> /\IE(EK) 10 BFEESHD. 205508 IFEIBERITEEZ X /N
TW3, E DY AIFHI 20 FRIICT AR THERSZTSNIZBDD., WEIZINSDEEZRDH(C(IAERENANER
REDNC(EATKRENTWD, £z BIZEATRZ1TO_ L TEERENZ AVEREENMTHN 2600,
BUBEYIFEDOX LT DB FEY)OMEEDIBFENAT D THRET. IMEMEIEHEICFIET
ERVBENDRRV, 2DTz8. IFAEERENVCH T DHEEERINEL T EYI OHEBE 4 DARER
2170 T3,

@ AT H" DEHOIRARICRITSIHF

HREDRR D DFI 70%%Z 5HZ39 N IBEOEREMNE (TOTARITR) OHFEZELZRERO—
DETRNAHRE M EREBDOFHBECOVTEE THD. RN TEECESEI/IIED
FEEAINARSEVOIHRRACHNRELTVSH ., 1EFF>/T077Y—- L% (UPS) EA—KIJ7
S—/UVY—-L% (ALS) THEVIIAIETZCETHIRERIERE MM HHFEINTVS, TOTARIZR
HEHABDIR T (SRR N TBEOEBHI R E MR B DOFRIEICDRNBZ—F5 T, B AL
TIEFEMABELERT UPS 2 ALS N&H|(CTTHEL TWLWVD. ZDIes. NASRBD TOF AR |
TEEABDIGHE (L. BEIR CH"BREICI O TRIRMICHAMABSE ZEFE TERLHAFEINS. C
NFETIC, ALS PEEEI® UPS BEEXIN. FIhARIO/ERIE @RI AR AR R Z
RITEEBASINCUTEN, TOALS & UPS %ZPBEUIRIC. BRZ"'CH'NERD IBATICE
BEIZLBEININ, HRCEZZFEEE—RON ? JET@A—- 7TV - LER SR ZEEL
TCHEMBAICEIELE B TULS Atg4B PEERIL. “"CH 2N R TEITA-NI7IV-LETAE
SHIEFFICLTVRIYY-LREFIOMEESE (IHAEMNE) RUSHERIREETE—20
N2 IEWS 2 DOSERINEU. CNBEAFERIDEICEIOT, HIIBA ' CH DEdn#IBfEL. TD
iz BIELTLS,. FF3RHICIE. CNSORERINEERIGAESN2BROFE/ERRIITREIVER
OIEBFR(CHDIRF,

® HEEROTFHEFOHEILZICATERAKENEDFPEREORFECEY MR

FHEEESEEICHD. 2021 F(C(F 65 A _E AN 3600 H AZEX. #EALCHHZE
Bl& 30%ISELLIEL TS, EBICIE 2040 F(CIFHY 35%(CHF T EFIZRBUNENTNS,
OERCFFIIHFHDOIEMHHD, 2019 F(C(FEET 81.41 K. LT 87.45 mREBOTUD,
—7 T, EFREMEEMT 72.68 k. LT 75.38 k&, FIFanEOEISH 10 mOMEHNTE
£9%. CO 10 FRIFTRTEE FHIBR[UEHEUBNBANERIXDILITED, EIT. HA.
R R B ETEBIEROT 0 BERE L Z 0] (E(CT DR AEEIE D FIaBREORFEE
BiELTWS,

FHCPABBRICBVTREBNOAERENFHAFREINDGD. Z{OBETMIE LI BN B TH
%, T TN ARIMIERRRRARZEITZL . ZOMEIRZ AT I 2L Tl LR M 4 Fe ARIC)
FIERREIRN OERRZBIBEL TS, S5(C1F EEFHPRREM Z(CBSENF O E
RZFZERDANSILET, BRI 25BN REEFEZFREFEL. ERIRICAZCOBIFVEEZ T
B




Main Research
Projects

@® Elucidating unknown functions of gene products

The human body produces approximately 100,000 types of proteins, roughly
half of which are thought to be enzymes. Even though the complete human
genome was sequenced more than 20 years ago, the functions of many of these
enzymes remain unknown. Also, when experimental animals are used in drug
discovery research, accurate extrapolation of the results to humans is often
difficult when the functions of gene products are not fully understood in the
animal species. Thus, we are working to elucidate unknown functions of gene
products in commonly used experimental animals.

@ Striving to understand the fate of intracellular waste

Maintaining proteostasis, which is the homeostasis of proteins accounting for
about 70% of cellular components, is crucial in the prevention and treatment of
cancer and neurodegenerative diseases, one cause of which is aging. Abnormal
proteins and organelles are always produced in cells, but these defects are
processed appropriately through the ubiquitin/proteasome system (UPS) and the
autophagy/lysosome system (ALS) so that intracellular homeostasis can be
maintained. Accumulation of defective proteins associated with impairment of
mechanisms regulating proteostasis leads to the development of
neurodegenerative diseases, while the UPS and ALS are excessively activated in
cancer cells compared with normal cells. Thus, proactive accumulation of “waste”
by disruption of mechanisms regulating proteostasis in cancer cells is expected
to effectively induce cancer cell death. We have revealed that use of ALS
inhibitors and UPS inhibitors enhanced the effects of anticancer drugs and
overcame resistance to anticancer drugs, raising the following two questions: (1)
Are the effects of ALS inhibition and UPS inhibition the same in cells, although
distinct “waste” is expected to accumulate in different “locations”?; and (2) Are
the types of cytotoxicity (anticancer effect) and cytotoxic mechanisms the same
between Atg4B inhibitors that suppress the formation of autophagic membranes,
resulting in the spread of waste within cells, and lysosome inhibitors that
maintain undegraded “waste” in autophagic membranes? Finding answers to
these questions will improve our understanding of intracellular waste and enable
us to regulate its fate. Our hope is that this will lead to understanding of side
effects as well as the main effect of these inhibitors when they are used clinically
in the future.

3 Developing natural functional molecules to establish preventive

medicine and therapeutic drugs

Japan is a super-aging nation with over 36 million people aged 65 years or
older as of 2021, accounting for 30% of the total population. This proportion is
expected to increase to approximately 35% by 2040. The background of this is
the extension of average life expectancy, which was 81.41 years in men and
87.45 years in women in 2019. Healthy life expectancy, on the other hand, was
about 10 years shorter: 72.68 years in men and 75.38 years in women. This
means that many people battle against or live with disease during this 10-year
period. Therefore, we aim to develop natural functional molecules that can
prevent neurodegenerative diseases, lifestyle related diseases, and recurrence of
these diseases, as well as therapeutic drugs to treat these diseases.
Although excellent therapeutic anticancer drugs have been developed, cancer
cells often acquire drug resistance, which is particularly problematic. Thus, we
aim to establish anticancer drug-resistant cell lines and analyze their properties.
This will allow us to explore novel therapeutic drugs that can target mechanisms
underlying resistance acquisition and overcome the resistance. Furthermore, we
aim to develop strong inhibitors of the targets by integrating structural biology
and computational science into biochemistry and cell biology, which will lead to
clinical applications.
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