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The Endocrine Research Facility of Medicine was
founded in Gunma University School

First Department (Organ Functions) was started
Research Building 1 was constructed

Second Department (Functional Morphology) was started
Third Department (Experimental Biology) was started
Research Building 2 and 3 were constructed

Second Department was shifted to Department of
Biological Functions Forth Department
(Morphology) was started

Fifth Department (Physical Biochemistry) was started

The Facility was graded up to the Institute of
Endocrinology in the Gunma University

The Institute consisted of First Research Dept
(Morphology) ,Second Research Dept (Physiology),
Third Research Dept (Comparative Endocrinology)
Fourth Research Dept (Physical Biochemistry),and
Fifth Research Dept (Pharmaceutical Chemistry)

Sixth Research Department (Protein Chemistry) was started
Headquerter Building was constructed
Research Facility (Hormone Assay Center) was started

The Institute was renovated to the Institute for
Molecular and Cellular Regulation (IMCR), and Hormone
Assay Center to the Biosignal Research Center

Accepted as a Center for the 21st COE Program

Construction of new building and renovation of

old building were completed

The Institute was reorganized to unite Gene
Research Center with IMCR, and to change Biosignal
Research Center into Biosignal Genome Resource
Center

The Institute for Molecular and Cellular
Regulation was reorganized and a new research center,
namely the Research Center for Metabolic Signals was built

Accepted as a center for the Global COE Program

Selected as a Joint/Usage Research Program for Endocrine
/Metabolism

The Research Center for Biosignal was built
IMCR cerebrated 50th anniversary

Associated with the Gunma University Initiative for
Advanced Research (Research Program for Signal
Transduction)

Collaborative Research Center for Endocrinology
and Metabolism was renewed

The Research Center for Biosignal was abolished

IMCR Joint Usage/Research Support Center was built

Collaborative Research Center for Endocrinology
and Metabolism was renewed

Three departments was built

Department of Biological Sciences

Department of Genomics and Epigenetics
Department of Endocrine and Metabolic Diseases

Metabolic Signal Research Center was merged with
Lifestyle Disease Research Center
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Membrane traffic plays essential roles not only in secretion
and nutrient uptake but also in various physiological
processes such as those involving the endocrine system,
metabolic system and nervous system and those occurring
during development in animals. In our laboratory, we study
the molecular mechanisms and physiological functions of
membrane trafficking in multicellular organisms by using the
nematode Caenorhabditis elegans and mice as model
systems.

Analysis of molecular mechanisms underlying low-density
lipoprotein trafficking

Low-density lipoprotein (LDL) consists of core proteins and lipids
such as cholesterol in mammals. In C. elegans, yolk has
characteristics similar to lipoproteins, which is secreted from the
intestine and taken up by oocytes via receptor-mediated endocytosis.
We are studying the molecular mechanism underlying LDL trafficking
by utilizing the advanced genetic techniques that are available for C.
elegans. We are also studying the physiological functions of
mammalian homologues of the genes identified by C. elegans genetic
studies by generating knockout mice.

Analysis of molecular mechanisms underlying intracellular
trafficking of insulin precursor

Insulin is a pivotal endocrine hormone that is secreted from
pancreatic B cells as the blood glucose level rises and acts to
regulate blood glucose. However, it is still largely unknown about the
mechanism by which a large amount of newly synthesized insulin
precursors in the endoplasmic reticulum (ER) are efficiently exported
to the Golgi apparatus. We are studying the molecular mechanisms
underlying the ER export mechanism of the insulin precursor.

Analysis of physiological functions of membrane trafficking
during development

To elucidate the physiological functions of membrane trafficking
during development in animals, we are utilizing C. elegans as a model
system for the study of oogenesis, fertilization and embryogenesis.
We are investigating how organelles derived from oocytes and sperm
undergo metabolic turnover during early development, leading to the
emergence of new life from each gamete. We are also studying
intracellular membrane remodeling during early mammalian
development and brain development.

Sugiura K, Kawasaki |, Kosako H, Sato K*. Transmembrane ROOM proteins
ensure rooms for germ cells by maintaining intercellular bridges. Proc Natl
Acad Sci U S A 123(19):2522264123 (2026)

Satouh Y*, Tatebe T, Tanida |, Yamaguchi J, Uchiyama Y, Sato K*. Endoso-
mal-lysosomal organellar assembly (ELYSA) structures coordinate lysosomal
degradation systems through mammalian oocyte-to-embryo transition. Elife
13:RP99358 (2025)

Kawasaki It, Sugiura K, Sasaki T, Matsuda N, Sato M*, Sato K*. MARC-3, a
membrane-associated ubiquitin ligase, is required for fast polyspermy block
in Caenorhabditis elegans. Nat Commun 15(1):792 (2024)

Sasaki Tf, Kushida Y*, Norizuki T, Kosako H, Sato K*, Sato M*. ALLO-1- and
IKKE-1-dependent positive feedback mechanism promotes the initiation of
paternal mitochondrial autophagy. Nat Commun 15:1460 (2024)

Maejima I, Hara T, Tsukamoto S, Koizumi H, Kawauchi T, Akuzawa T, Hirai R,
Kobayashi H, Isobe |, Emoto K, Kosako H, Sato K*. RAB35 is required for
murine hippocampal development and functions by regulating neuronal cell
distribution. Commun Biol 6(1):440 (2023)

Saegusa K, Matsunaga K, Maeda M, Saito K, Izumi T, and Sato K*. Cargo
receptor Surf4 regulates endoplasmic reticulum export of proinsulin in
pancreatic B-cells. Commun Biol 5(1):458 (2022)

Morita Af, Satouh Yt, Kosako H, Kobayashi H, lwase A, and Sato K*. Clath-
rin-mediated endocytosis is essential for the selective degradation of mater-
nal membrane proteins and preimplantation development. Development
148 (14):dev199461 (2021)

Saegusa K, Sato M, Morooka N, Hara T, Sato K*. SFT-4/Surf4 control ER
export of soluble cargo proteins and participate in ER exit site organization.
J Cell Biol 217(6):2073-2085 (2018)

Sato M, Sato K, Tomura K, Kosako H, Sato K*. The autophagy receptor
ALLO-1 and the IKKE-1 kinase control clearance of paternal mitochondria in
Caenorhabditis elegans. Nat Cell Biol 20(1):81-91 (2018)

Sato M, Sato K*. Degradation of paternal mitochondria by fertilization-trig-
gered autophagy in C. elegans embryos. Science 334:1141-1144 (2011)
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Using the model organism Caenorhabditis elegans, our lab
aims to uncover the regulatory mechanisms underlying the
membrane dynamics of lysosomal degradation pathways,
such as autophagy and endocytosis. We also seek to
understand the physiological functions these degradation
systems play in the context of a whole animal.

Selective Degradation of Paternal Mitochondria via
Autophagy

Autophagy is a large-scale intracellular degradation system that
sequesters portions of the cytoplasm within autophagosomes and
delivers them to lysosomes for degradation. In C. elegans zygotes, we
discovered that sperm-derived paternal mitochondria and their DNA
are selectively targeted and eliminated by autophagy. This
phenomenon constitutes the molecular mechanism establishing
‘maternal inheritance," where mitochondrial DNA is transmitted solely
from the maternal side. Our goal is to elucidate how paternal
mitochondria are exclusively recognized and engulfed by
autophagosomes, as well as to determine the physiological and
evolutionary significance of this process.

Additionally, because mitochondria are vital organelles for energy
production, their selective clearance via autophagy (termed
‘mitophagy") serves as a critical quality control mechanism. Disruption
of mitophagy is implicated in pathogenesis and aging. We are
extending our investigation to study the broader roles of mitophagy in
various cell types.

Degradation of Plasma Membrane Components via
Fertilization-Induced Endocytosis

We demonstrated that endocytosis is transiently upregulated
following fertilization in C. elegans zygotes, resulting in the active
degradation of a subset of oocyte-derived plasma membrane
proteins. Furthermore, we revealed that this pathway depends on
K63-linked ubiquitination, and we have identified several factors
involved in this cascade. Current research focuses on the
mechanisms by which fertilization signals activate the ubiquitination
pathway, along with the functional roles of endocytosis in intercellular
communication during development.

Norizuki TT, Sasaki T, Suehiro Y, Mitani S, Kojima W, Yamano K, Matsuda N,
Sato M*. BCAS-3 is required for progression of autophagosome formation to
degrade paternal mitochondria in Caenorhabditis elegans. iScience
29:116345 (2026)

Suto St, Teraoka Kt, Kawasaki I, Sugiura K, Sasaki T, Maejima |, Kosako H,
Sato M*, Sato K*. Germ granule components regulate endosomal switching
during the oocyte-to-embryo transition in Caenorhabditis elegans. Commun
Biol in press (2026)

Norizuki Tf, Kushida Y*, Sekimoto T, Sasaki T, Yamano K, Matsuda N, Sasaki
R, Noda NN*, Sato K*, Sato M*. ALLO-1a is a ubiquitin-binding adaptor for
allophagy in Caenorhabditis elegans. J Cell Sci 138:jcs264252 (2025)

Sasaki T, Kushida Y, Norizuki T, Kosako H, Sato K*, Sato M*. ALLO-1- and
IKKE-1-dependent positive feedback mechanism promotes the initiation of
paternal mitochondrial autophagy. Nat Commun 15:1460 (2024)

Kawasaki I, Sugiura K, Sasaki T, Matsuda N, Sato M*, Sato K*. MARC-3, a
membrane-associated ubiquitin ligase, is required for fast polyspermy block
in Caenorhabditis elegans. Nat Commun 15:792 (2024)

Norizuki T, Minamino N, Sato M, Tsukaya H, Ueda T*. Dynamic rearrange-
ment and autophagic degradation of mitochondria during spermiogenesis in
the liverwort Marchantia polymorpha. Cell Rep 39:110975 (2022)

Sasaki T, Sato M*. Degradation of paternal mitochondria via mitophagy.
Biochim Biophys Acta Gen Subj 1865:129886 (2021)

Onishi M, Yamano K, Sato M*, Matsuda N*, Okamoto K*. Molecular mecha-
nisms and physiological functions of mitophagy. EMBO J 40:e104705
(2021)

Sato M*, Sato K, Tomura K, Kosako H, Sato K*. The autophagy receptor
ALLO-1 and the IKKE-1 kinase control clearance of paternal mitochondria in
Caenorhabditis elegans. Nat Cell Biol 20:81-91 (2018)

Sato M, Sato K*. Degradation of paternal mitochondria by fertilization-trig-
gered autophagy in C. elegans embryos. Science 334:1141-1144 (2011)

B REBE (BLFE)

A pEE #l BE

SEKIMOTO Takayuki MARUYAMA Kotone

{EQARYF e =

SASAK Taeko s? TSR mENE (F84)
IGE RE

EFRE OZAWA Kurumi

AR fhth

NORIZUKI Takuya

RS

Wr &

YAMASHITA Haruka

= @&

HIRABAYASHI Yu



BEERFT

(B CHEIEIEF D BF

Laboratory of Metabolic Regulation and Genetics

Keywords

EMHPREPREORICEGL TEZSHDFEEHIADLT

St | Yanya oI REERG. RERE.RDMWTILEY . XY RO— AT
Drosophila, Metabolic homeostasis, Nutritional response, Endocrine hormone, Metabolomics MEEHP

mf pEse
NISHIMURA Takashi

=

[ali

FYIFIVHP

EYE. FEREDOEICHUT, RBEITTEHR. B
Eib. TR EZRRICEEHUENSEZTTNEXT, FhicBD
MRECIE FAOY3DI3VNIZETIVERNE UL THLN
REOBHBRNEDKSICRIVEYPREEALOIZ2 =7 —
Y aVEBUTERICEOD. BEFEDEINZEZZ TWDDHVZE
HRULTVET, K. RRPHAEEETLOSZERMECER
DRBEOLHEH P, B, 5. BEIGER. EIERETEDNERL
TREPITENZHIE T DILHEHAHTEFBLTVE T,

EERICHEORE Y AT AEREREDEREA

23 IaUNTRNESHEBETIN, BILBLHEBETDHEP
KERDWY AT LZDE. BLEZNEETICHENEREY T
g (®1). BfeBlF. EFEORTATOA RRLVEVDISHGE
MICI¥ECHZRE L C. RERIFEOZ(LICH T AHIGEPEE
HWEIRIF—EEICEDD I EZRELF U (Nishimura,
2020. Yamada et al., 2020). &Iz, A NDETICHEVEE
A OMIREES ISR IEEAZRVIZUE L (Yamada
et al, 2023), S%&b. ESA TAT—IHFEDRBHI AT LE
REINEDD FRABORAICEDELFT (K2),

B1.=FILES. 7033532/ ToESEe

(KB PITEIZ HIE T B 2 EREE DARRA

EYOAHOITEIE. AAROEREFIIEZICPORDZET D&
[CRDFFENTNET, FhfcBIF. SRR ©YE. BiFE#E0L-D
fehEzR BB U, REBEROZLICN Uiz ERDOtEH 73k
L & U fz (Yoshinari et al., 2024, Nishimura et al., 2026),
FEVPHHEEDD SHDRHHNELICH LT, INSDiERHE
DEIICULTHDIERE IS 2 =5 —Y 3 VERD RS, £4ED
R UL TWDDN . AIcBIFRZDERZHSMCLTVER
9 (H3).

X5 IRO—LERERIVE VER O DRERMTD
%

e, B BEOEBREZLET3(CIE. RBYOEEEK
VEVBIEDBRHEBRICEDFT. M5 REIOT IS
JEENHE (LC-MS/MS) EHRIOX NI S TEBHHE
(GC-MS) ZR T MBS A S RO— LTS L CTL\E T (”
4), SHHHEFIA - AEFRMRDERE LT, SOBEDERE
MORRETNET.

H2. REETZHEEIDIRTOT FRILEVDEEE
EERHELE LTOIRIVF—HEERES

oo prEm
:: {n--m 2 '% Riala
E .—._fu [T
M{ | N mmamers
w2 8 Y
(@) meum ERLE

L Rt T ]
WS, (N, AT
“ERES S BEEREAN LT AEMSHICT S

Yoshina il o, Mature commaricslons, 2004
M o ., Matre = o]

- AFOLPRES
mPT T
iR AR

!

5
ik "
ANTOYaL RN ol N
BT EETTE
e [} o \' I &1 ] "
na WA - i ..
=0 0 1 RS
- BRyNBRGE "

Higharaurp, Coarr Mol T30
Vamadta of ol Neture Matsbotm, 300

B4. AFMOSO 2 EREITHNECSSANERORR

O

EREBET LC-MSMS GRS GC-M5 BREAII IR

FFoa9—

. . SRR | ¥ 16D

LC-MS/MS =~ 180 s THeE !
widey targeied { ool g BB MAE ¥ 500
Notsegeted {  GO-MS =140 ATEE - AF0L EMLEY
e | e 5 | Sugmsssznee |
Widsly targaioa | Prosehofpd - I t]
(LG MG hEE] - JE

Mk Corriing = 18 Yarmacs ot ol Nature Mntabiolam, 0

Gaaakl o .. Wahure Melabolam, 2021



Living organisms adapt to changing nutritional environments
by coordinating metabolism, growth, maturation, aging, and
behavior. Our laboratory uses the fruit fly Drosophila
melanogaster as a model organism to understand how
nutritional information is sensed and translated into systemic
responses through endocrine hormones and inter-organ
communication. We aim to uncover the basic principles by
which organisms maintain metabolic homeostasis and adapt
to nutritional changes throughout the life cycle. These studies
will provide insights into diseases caused by defects in
nutritional responses, endocrine regulation, and organ
communication.

Elucidation of life stage-specific metabolic systems and
nutritional responses

Drosophila is a powerful model for this research because it is
genetically tractable and possesses organ systems and metabolic
endocrine pathways that are well conserved with mammals. We have
shown that steroid hormones regulate glucose metabolism in a
stage-specific manner and contribute to metabolic responses to
nutrition and programmed energy production during development.
We also identified a mutant that induces adipose tissue cell death
during the transition to maturity. Building on these findings, we
continue to investigate molecular mechanisms underlying life
stage-specific metabolic regulation and nutritional responses.

Elucidation of inter-organ communication mechanisms
that regulate metabolism and behaviour

We also study how organs communicate to regulate metabolism and
behavior. By focusing on the nervous system, intestine, adipose
tissue, and reproductive organs, we seek to clarify how these tissues
coordinate whole-body responses to nutritional and starvation signals.

Development of fundamental technologies for
metabolomic and hormone analyses

In addition, we develop analytical platforms for metabolome and
hormone analyses. Using LC-MS/MS and GC-MS, we perform
comprehensive metabolome profiling to understand physiological
states at the cellular, tissue, and organismal levels. Through these
approaches, our laboratory aims to reveal how nutritional adaptation is
achieved and how its failure leads to disease.

Nishimura T*, Arakawa C', Yoshinari Y*. Inter-organ metabolic feedback via
BCAA catabolism regulates glucagon-like hormone secretion in Drosophila.
Nat Commun (2026)

Yoshinari Y*, Nishimura T*, Yoshii T, Kondo S, Tanimoto H, Kobayashi T,
Matsuyama M, Niwa R*. A high-protein diet-responsive gut hormone
regulates behavioral and metabolic optimization in Drosophila melanogaster.
Nat Commun 15:10819 (2024)

Yamada T, Yoshinari Y, Tobo M, Habara O, Nishimura T*. Naca protects the
larval fat body from cell death by maintaining cellular proteostasis in
Drosophila. Nat Commun 14:5328 (2023)

Banzai K, and Nishimura T*. Isolation of a novel missense mutation in insulin
receptor as a spontaneous revertant of ImpL2 mutants in Drosophila.
Development 150:dev201248 (2023)

Sasaki A, Nishimura T, Takano T, Naito S, Yoo SK*. white regulates
proliferative homeostasis of intestinal stem cells during ageing in Drosophila.
Nat Metab 3:546-557 (2021)

Yamada T*, Hironaka KIf, Habara O, Morishita Y, Nishimura T*. A develop-
mental checkpoint directs metabolic remodelling as a strategy against
starvation in Drosophila. Nat Metab 2:1096-1112 (2020)

Nishimura T*. Feedforward regulation of glucose metabolism by steroid
hormones drives a developmental transition in Drosophila. Curr Biol
30:3624-3632 (2020)

Matsushita R, Nishimura T*. Trehalose metabolism confers developmental
robustness and stability in Drosophila by regulating glucose homeostasis.
Commun Biol 3:170 (2020)

Yamada T, Habara O, Kubo H, Nishimura T*. Fat body glycogen serves as a
metabolic safeguard for the maintenance of sugar levels in Drosophila.
Development 145:dev158865 (2018)

Okamoto N, Nishimura T*. Signaling from glia and cholinergic neurons
controls nutrient-dependent production of an insulin-like peptide for
Drosophila body growth. Dev Cell 35:295-310 (2015)
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Our laboratory investigates how environmental and metabolic
information is recorded in the epigenome and contributes to
the development of metabolic disorders such as obesity and
diabetes.

Environment and the Epigenome

Our laboratory investigates how environmental information, including
nutritional and metabolic states, is transmitted to cells and leads to
long-term changes in gene expression and cellular function. We focus on
the epigenome as one of the key molecular systems underlying these
processes. The epigenome refers to regulatory mechanisms that control
gene expression without altering the underlying DNA sequence and
plays an important role in enabling cells to respond to environmental
changes and maintain cellular states. Our goal is to understand how
environmental information is translated into epigenomic changes that
influence gene expression and cellular function (Figs. 1 and 2).

Iron and Epigenomic Regulation

The risk of metabolic disorders such as obesity and diabetes is
influenced not only by genetic factors but also by nutritional status and
environmental conditions. However, the molecular mechanisms by which
such environmental information is transmitted into cells and produces
long-lasting biological responses remain poorly understood. Using
adipocyte differentiation as a model system, we focus on iron and
a-ketoglutarate, two essential cofactors for epigenomic demethylases.
These metabolites regulate gene expression by influencing histone
modifications and chromatin organization. In particular, iron serves as a
common cofactor for histone, DNA, and RNA demethylases and plays a
central role in linking metabolic states to epigenomic regulation. We
investigate how intracellular iron metabolism and metabolic changes are
coupled to epigenomic regulation, with the aim of elucidating molecular
mechanisms that connect metabolic states to gene regulatory programs.

Research Directions

Our current research focuses on three major areas: epigenomic
regulation during adipocyte differentiation and environmental adaptation;
metabolic regulation of the epigenome through iron and a-ketoglutarate
(Fig. 3); and development of epigenome-editing technologies to examine
causal relationships between epigenomic states and cellular functions
(Fig. 4). Through these studies, we aim to uncover fundamental principles
linking metabolism and epigenomic regulation and to generate new
insights into metabolic and age-related diseases.

Yang Ct, Arai M', Ariyanto EFf, Zhang Jf, Lubis DM, Ito R, Xie S, Nitta M, Kawashi-
ma F, Ishitsuka T, Yang C, Suzuki T, Komatsu T, Sagae H, Jin H, Takahashi H,
Kobayashi E, Wei Y, Liu B, Choi H, Wada Y, Tanaka T, Osawa T, Kimura H, Kodama
T, Aburatani H, Tachibana M, Shinkai Y, Inagaki T, Soga T, Osborne TF, Yoneshiro T*,
Matsumura Y*, Sakai J*. Glucose-activated JMUD1A drives visceral adipogenesis via
a-ketoglutarate-dependent chromatin remodeling. Cell Rep 44:116060 (2025)

Masuda Sf, Komatsu T', Atia S, Suzuki T, Hayashi M, Toyoda A, Kimura H, Inagaki T*.
Iron-dependent JMJD1A-mediated demethylation of H3K9me2 regulates gene
expression during adipogenesis in a spatial genome organization-dependent
manner. Genes Cells 30;670023 (2025)

Suzuki Tt, Komatsu T, Shibata H, Tanioka A, Vargas D, Kawabata-lwakawa R, Miura
F, Masuda S, Hayashi M, Tanimura-Inagaki K, Morita S, Kohmaru J, Adachi K, Tobo
M, Obinata H, Hirayama T, Kimura H, Sakai J, Nagasawa H, Itabashi H, Hatada I, Ito
T, Inagaki T*. Crucial role of iron in epigenetic rewriting during adipocyte differentia-
tion mediated by JMJD1A and TET2 activity. Nucleic Acids Res 51,6120-6142
(2023)

Abe YT, Fujiwara YT, Takahashi H, Matsumura Y, Sawada T, Jiang S, Nakaki R,
Uchida A, Nagao N, Naito M, Kajimura S, Kimura H, Osborne TF, Aburatani H,
Kodama T, Inagaki T*, Sakai J*. Histone demethylase JMJD1A coordinates acute
and chronic adaptation to cold stress via thermogenic phospho-switch. Nat
Commun 9;1566 (2018)

Inagaki T, Sakai J, Kajimura S*. Transcriptional and epigenetic control of brown and
beige adipocyte cell fate and function. Nat Rev Mol Cell Biol 17 (8);480-95 (2016)

Abe Y?, Rozgie Rf, Matsumura Y, Kawamura T, Nakaki R, Tsurutani Y, Tanimura-In-
agaki K, Shiono A, Magoori K, Nakamura K, Ogi S, Kajimura S, Kimura H, Tanaka T,
Fukami K, Osborne TF, Kodama T, Aburatani H, Inagaki T*, Sakai J*. JIMJD1A is a
signal-sensing scaffold that regulates acute chromatin dynamics via SWI/SNF associ-
ation for thermogenesis. Nat Commun 6;7052 (2015)

Matsumura Y*, Nakaki R, Inagaki T, Yoshida A, Kano Y, Kimura H, Tanaka T, Tsutsu-
mi S, Nakao M, Doi T, Fukami K, Osborne TF, Kodama T, Aburatani H, Sakai J*.
H3K4/H3K9me3 bivalent chromatin domains targeted by lineage-specific DNA
methylation pauses adipocyte differentiation. Mol Cell 60;584-596 (2015)

Inagaki TT, Tachibana Mf, Magoori K, Kudo H, Tanaka T, Okamura M, Naito M,
Kodama T, Shinkai Y, Sakai J*. Obesity and metabolic syndrome in histone demethy-
lase JHDM2a-deficient mice. Genes Cells 14:991-1001 (2009)

Potthoff MJ, Inagaki T, Satapati S, Ding X, He T, Goetz R, Mohammadi M, Finck BN,
Mangelsdorf DJ, Kliewer SA, Burgess SC*. FGF21 induces PGC-1a and regulates
carbohydrate and fatty acid metabolism during the adaptive starvation response.
Proc Natl Acad Sci USA 106:10853-10858 (2009)

Inagaki T, Dutchak P, Zhao G, Ding X, Gautron L, Parameswara V, Li Y, Goetz R,
Mohammadi M, Esser V, EiImquist JK, Gerard RD, Burgess SC, Hammer RE, Mangels-
dorf DJ, Kliewer SA*. Endocrine regulation of the fasting response by PPARa-mediat-
ed induction of fibroblast growth factor 21. Cell Metab 5:415-425 (2007)
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Reading life through the epigenome

Although almost all cells in the body share the same DNA sequence,
each cell type uses a distinct set of genes. This selective use of genetic
information is controlled by the epigenome, including DNA methylation
and histone modifications. Our division studies how epigenomic
information regulates development, growth, metabolism, disease, and the
transmission of biological information to the next generation.

Testing causality by epigenome editing

Many epigenomic studies have identified changes associated with
disease or environmental exposure. However, it is often difficult to
determine whether these changes are causes or consequences. To
overcome this limitation, we develop and apply CRISPR/dCas9-based
epigenome editing technologies that modify DNA methylation or
chromatin states at specific genomic loci without changing the underlying
DNA sequence. This approach enables us to directly test whether a
particular epigenomic abnormality can induce a phenotype in vivo. Using
this strategy, we generated mouse models of epigenetic diseases,
including Silver-Russell syndrome-like phenotypes caused by targeted
demethylation of the H19 differentially methylated region.

Parental epigenomic memory transmitted to offspring

Recent studies have suggested that parental stress, disease, aging,
and environmental exposure may alter epigenomic information in sperm
and oocytes, thereby influencing the traits and disease susceptibility of
offspring. However, direct evidence that information other than the DNA
seqguence is transmitted to the next generation and affects offspring
phenotypes has been limited. We used epigenome editing to manipulate
DNA methylation at the H19-DMR in sperm without changing the DNA
sequence. This approach demonstrated that an epigenomic alteration in
paternal sperm can be transmitted after fertilization and cause offspring
phenotypes resembling Silver-Russell syndrome, including low birth
weight and postnatal growth retardation. These findings show that
inherited information is not limited to the DNA sequence, and that
parental epigenomic memory can influence embryonic development and
health. We aim to clarify the conditions under which such epigenomic
memory is transmitted to offspring and to understand how environmental
factors and disease-associated epigenomic changes affect the next
generation. Through this work, we seek to establish a foundation for
future diagnosis, prevention, and therapy.
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Morita S, Horii T, Hatada I*. Epigenome editing strategies: technological
progress and in vivo applications. BMC Methods 3:69 (2026)

Horii T, Morita S, Hino S, Hino Y, Fukushima HS, Kobayashi R, Kimura M,
Nakao M, Mizukami Y, Inoue A, Hatada I*. Germline epigenome editing
identifies H3K9me3 as a mediator of intergenerational DNA methylation
recovery in mice. Nat Commun 16:11200 (2025)

Kobayashi R, Kawabata-lwakawa R, Sugiyama M, Oyama T, Ohtsuka M,
Horii T, Morita S, Nishiyama M, Hatada I*. Multiplexed genome editing by in
vivo electroporation of Cas9 ribonucleoproteins effectively induces endome-
trial carcinoma in mice. Int J Cancer 152:2331-2337 (2023)

Horii T, Morita S, Kimura M, Hatada I*. Efficient generation of epigenetic
disease model mice by epigenome editing using the piggyBac transposon
system. Epigenetics Chromatin 15:40 (2022)

Horii T, Morita S, Hino S, Kimura M, Hino Y, Kogo H, Nakao M, Hatada I*.
Successful generation of epigenetic disease model mice by targeted
demethylation of the epigenome. Genome Biol 21:77 (2020)

Morita S, Noguchi H, Horii T, Nakabayashi K, Kimura M, Okamura K, Sakai A,
Nakashima H, Hata K, Nakashima K, Hatada I*. Targeted DNA demethyla-
tion in vivo using dCas9-peptide repeat and scFv-TET1 catalytic domain
fusions. Nat Biotechnol 34:1060-1065 (2016)
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Next-Generation Gut Microbiome Research Using
Organoid-Culturing System

In our laboratory, we are tackling the challenge of recreating the
complex intestinal environment in vitro using intestinal organoids
( “mini-organs” ) established from human surgical specimens. We focus
on developing a proprietary co-culture system that enables the
simultaneous cultivation of intestinal organoids and gut microbiota, with
the goal of reconstructing the human gut environment—something that
has traditionally been difficult to achieve. A key feature of our research is
the use of patient-derived human cells rather than animal models. This
approach represents a major strength, allowing us to faithfully
recapitulate human organ function and directly investigate human
diseases. Building on these unique technologies, we address a
fundamental question that has long remained a black box: how
individualized gut microbiomes are formed and determined. Furthermore,
by dissecting the interactions between gut bacteria and host cells, we
aim to elucidate the mechanisms underlying microbiota-dependent
diseases. Starting from a microscopic understanding of cell-bacteria
interactions, we seek to uncover fundamental principles of human
disease and advance research that will lead to the development of novel
therapeutic strategies.

Regulation of the Infant Gut Microbiota and Disease
Susceptibility through Mother-Infant Interactions

The human gut microbiota is established during infancy and is known to
influence health throughout life. We have demonstrated, using a mouse
model, that immune factors present in breast milk regulate the maturation
of the infant gut microbiota, as well as disease susceptibility at later
stages of life. By elucidating this mechanism, we aim to develop novel
strategies for disease prevention through early-life intervention targeting
the gut microbiota.

Regulation of Exercise Performance by the Gut Microbiota

The gut microbiota is known to exert multifaceted effects on host
metabolism and physiological functions, and in recent years, its impact
on exercise capacity has attracted increasing attention. We compared
the gut microbiota of athletes and non-athletes and identified bacterial
species and metabolites that are enriched in athletes. Furthermore, our
mouse experiments confirmed that metabolites produced by gut bacteria
enhance endurance. We aim to apply these findings to improve exercise
performance and promote health through modulation of the gut
microbiota.

Miyauchi Ef, Taida T, Uchiyama K, Nakanishi Y, Kato T, Koido S, Sasaki N,
Ohkusa T, Sato N, Ohno H*. Smoking affects gut immune system of patients
with inflammatory bowel diseases by modulating metabolomic profiles and
mucosal microbiota. Gut 75(1):46-56 (2025)

Takeuchi Tt, Miyauchi E, Nakanishi Y, Ito Y, Kato T, Yaguchi K, Kawasumi M,
Tachibana N, Ito A, Shimamoto S, Matsuyama A, Sasaki N, Kimura |, Ohno
H*. Cell Metab 37(8):1682-1697.e6 (2025)

Miyauchi Ef, Yamazaki K, Tsuboi Y, Nakajima T, Ono S, Mizuno K, Takahashi
N, Imamura K, Morita H, Miura N, Okuda S, Kikuchi J, Sasaki N, Ohno H,
Yamazaki K*. Patients with periodontitis exhibit persistent dysbiosis of the
gut microbiota and distinct serum metabolome. J Oral Microbiol 17
(1):2499284 (2025)
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lida M, Itoi Y, Negishi H, Matsumura |, Kasamatsu T, Miyauchi E, Sasaki N,
Takada S, Yokohama A, Handa H, Murakami H, Saitoh T*. APEX1 Polymor-
phisms Affect Acute Myeloid Leukemia Risk, and Its Expression Is Involved
in Cell Proliferation and Differentiation. Int J Lab Hematol 47(2):276-287
(2025)

Sen Af, Imai AT, Miyauchi E, Yanagisawa K, Oda T, Sasaki F, Uchida S,
Okada T, Yokobori T, Saeki H, Odamaki T, Sasaki N*. Comprehensive gene
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(1):22325 (2025)
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Nagasawa M, Kikusui T*. Dog ownership during adolescence alters the
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Sasaki N, Saitoh T, Handa H*. Role of Rac1 in p53-Related Proliferation and
Drug Sensitivity in Multiple Myeloma. Cancers (Basel). 17(3):461 (2025)
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damage-induced cellular senescence is regulated by 53BP1 accumulation
in the nuclear foci and phase separation. Cell Prolif 56(6):e13398 (2023)
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Y, Gotoh N, Kasamatsu T, Takei H, Kobayashi N, Sasaki N, Saitoh T, Muraka-
mi H, Handa H*. Myeloma Microenvironmental TIMP1 Induces the Invasive
Phenotype in Fibroblasts to Modulate Disease Progression. Int J Mol Sci 24
(3):2216 (2023)
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We are using bottom-up and top-down approaches to
identify whole aspect of diabetes and metabolic disorder,
finally to elucidate the clues to the development of
therapeutic strategies. Areas of interest include islet cell
growth factors, cell fate determination in endocrine
pancreas, metabolic inflammation, inter-organ
communication, plasticity of human islet cells, and diabetes
therapy.

Regulation of beta-cell function and mass in human islets.

The differences in the properties of islets or beta-cells between
human and animal models are have been reported, and demands for
the research using human islets are increasing. We employ an
integrated approach that combines human islets, human-pluripotent
stem cell-derived beta-like cells, and mouse islets for the translational
research on diabetes.

Role of inflammation and interorgan networks in the
regulation of metabolism.

Inflammation and interorgan interactions play crucial roles in the
pathophysiology of diabetes and metabolic diseases. We explore the
regulatory mechanisms of beta-cell functions through the interactions
with liver, fat tissue, and inflammatory cells by using tissue co-culture
system.

Pathophysiology of metabolic disorders in human and
animal models.

In addition to analysis of animal models (i.e. transgenic mice or
knockout mice), clinical specimens are required to unravel the
mechanism of human pathophysiology. We aim to identify key
principles of metabolic disorders by forming unified framework that
encompasses preclinical experiments and clinical studies.
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Inoue R, Tajima K, Okuyama T, Sakai C, Kanno T, Zou M, Kyohara M, Matsuna-
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B-cell apoptosis under ER stress by inhibiting protein translation. Metabolism
180:156607 (2026)

Shirakawa J*, De Jesus DF, Tsuno T, Basile G, Inoue R, Takatani T, Nishiyama
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iro AMJ, Yi P, Terauchi Y, Kulkarni RN. E2F1 transcription factor mediates a link
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resistance. Cell Rep 41(1):111436 (2022)

Shirakawa J* ,Tajima K, Okuyama T, Kyohara M, Togashi Y, De Jesus DF,
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Dysfunction of pancreatic B cells, as well as white and
brown adipocytes, can lead to diabetes and metabolic
syndrome. Our goal is to elucidate the molecular
mechanisms that maintain the homeostasis of these highly
specialized cells, which play a central role in glucose
metabolism. We investigate cellular and molecular
mechanisms from multiple perspectives, including
developmental biology and zinc biology using genetically
engineered mouse models. Furthermore, building on
insights from basic medical research, we aim to develop
innovative therapeutic strategies for diabetes and obesity.

Research on diabetes from the perspectives of
pancreatic B-cell development, regeneration, and
dedifferentiation

The pancreatic islets comprise four major endocrine cell types
whose coordinated functions are essential for glucose homeostasis.
The proper function of these cells is linked to mechanisms governing
endocrine cell development and differentiation. By investigating the
developmental pathways and fate-maintenance mechanisms of 3, a,
and y cells, we aim to elucidate diabetes pathogenesis and contribute
to regenerative therapies.

Role of zinc transporters in metabolic diseases

We have demonstrated important roles of zinc transporters in
glucose and lipid metabolism (Tamaki M., J Clin Invest., 2013;
Fukunaka A., PLoS Genet., 2017). More recently, we identified
alterations in metal metabolism in tissues affected by obesity and
diabetes and revealed their association with cellular dysfunction
(Fukunaka A., Sci Rep., 2023). Given the need for novel therapies, we
are investigating the roles of metal homeostasis in metabolic diseases
to elucidate the mechanisms underlying metabolic regulation and
disease progression.

Elucidating the role of endocrine cell dysfunction in
pancreatic cancer development

Our research aims to elucidate the pathological mechanisms linking
diabetes and pancreatic cancer. We previously reported the potential
involvement of pancreatic y-cell lineage of endocrine cells in
pancreatic tumorigenesis (Pereye OB. et al., J Pathol., 2024). We are
currently investigating whether B cell-damage alters the pancreatic
microenvironment, thereby inducing aberrant proliferation and
genomic instability in neighboring cells.

Suga Tt, Tabei Y*, Kikuchi O, Kohno D, Ikeuchi Y, Kobayashi M, Nakagawa Y,
Tojima H, Yamazaki Y, Sato K, Kakizaki S, Nishimura T, Fujitani Y, Takizawa T,
Uraoka T, Kitamura T*. Sodium-glucose cotransporter-specific substrate
alphaMG stimulates endogenous glucagon secretion and ameliorates obesi-
ty-associated metabolic disorders in mice. Mol Metab 105:102324 (2026)

Fukunaka A, Isozaki A, Fujitani Y, Fukada T*. Metal transporter ZIP13 at the
crossroads of intracellular zinc and iron homeostasis. Biosci Biotechnol
Biochem 90:483-490 (2026)

Fukunaka A, Fujitani Y*. Role of zinc homeostasis in the pathophysiology of
Diabetes. In: Zinc in Biology: Molecular Structures, Cellular Processes and
Living Systems. Coordination Chemistry Perspectives. Edited by Hiroyuki Yasui
and Taiho Kambe (2025)

Nakagawa Y, Horii T, Fukunaka A, Sato T, Zhang Z, Kobayashi M, Kitamura T,
Hayashi Y, Nishimura T, Hatada |, Fujitani Y*. Liver-specific glucagon dysfunc-
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double-positive cells. PLoS One 20:e0329094 (2025)
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balance. bioRxiv 07.03.601606 (2024)
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Fukuda A, Fujitani Y*. Identification of Ppy lineage cells as a novel origin of
pancreatic ductal adenocarcinoma. J Pathol 263:429-441 (2024)

Fukunaka A, Shimura M, Ichinose T, Pereye OB, Nakagawa Y, Tamura Y,
Mizutani W, Inoue R, Inoue T, Tanaka Y, Sato T, Saitoh T, Fukada T, Nishida Y,
Miyatsuka T, Shirakawa J, Watada H, Matsuyama S, Fujitani Y*. Zinc and iron
dynamics in human islet amyloid polypeptide-induced diabetes mouse model.
Sci Rep 13:3484 (2023)
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Fujitani Y*. Establishment of an enzyme-linked immunosorbent assay for mouse
pancreatic polypeptide clarifies the regulatory mechanism of its secretion from
pancreatic y cells. PLoS One 17:¢0269958 (2022)
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Fujitani Y*. Characterisation of Ppy-lineage cells clarifies the functional heteroge-
neity of pancreatic beta cells in mice. Diabetologia 64:2803-2816 (2021)

Fukunaka A, Fukada T, Bhin J, Suzuki L, Tsuzuki T, Takamine Y, Bin BH, Yoshi-
hara T, Ichinoseki-Sekine N, Naito H, Miyatsuka T, Takamiya S, Sasaki T, Inaga-
ki T, Kitamura T, Kajimura S, Watada H, Fujitani Y*. Zinc transporter ZIP13
suppresses beige adipocyte biogenesis and energy expenditure by regulating
C/EBP-B expression. PLoS Genet 13:¢1006950 (2017)
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Dysregulation of cell identity leads to disruption of
homeostasis, becoming an underlying cause of disease
development. We focus on epigenetics, which plays crucial
roles in cell fate determination, and aim to unravel the
pathological mechanisms underlying various diseases,
including cancer and diabetes. Through an integrative
analysis of molecules, cultured cells, and mouse models, we
are investigating the molecular basis of disease onset and
developing novel therapeutic strategies.

Identification of epigenomic alterations involved in disease
onset and development of epigenetic therapy

Epigenomic alteration, which is a form of cellular memory reflecting
past environmental exposure, can have long-lasting effects on
disease development (Fig. 1). We aim to identify the environmental
factors that trigger epigenomic alterations and to investigate how
these epigenomic alterations occur at the molecular level and
contribute to disease development. By targeting these epigenomic
changes, we aim to develop novel strategies for normalizing cell
identity (Fig. 2).

Exploration of novel metabolic regulatory mechanisms for
therapeutic development

Unveiling the principle underlying metabolic processes is crucial
for elucidating the mechanisms of disease onset and for developing
therapeutic strategy for metabolic diseases. Interestingly, some
non-model organisms possess distinct mechanisms of glucose
homeostasis compared to humans, suggesting more flexible
metabolic regulation (Fig. 3). Building on these insights, we aim to
develop novel therapeutic strategies for metabolic diseases.

Regulation of drug sensitivity by fatty acid metabolism
through alterations in cellular membrane composition

Membrane proteins play crucial roles in translating extracellular
signals into cellular responses. Therapies targeting these membrane
proteins constitute a major strategy for cancer treatment. We found
that an enzyme involved in fatty acid metabolism affects cancer cell
sensitivity to HER2-targeted therapy (Fig. 4). We are currently
investigating how fatty acid metabolism influences the composition
of the cellular membrane and, consequently, the sensitivity of
membrane receptor-targeted therapy.

Yasukawa Y, Hattori N*, Liu YY, Tobo M, Yamagishi G, Irie T, Sekine S,
Kiyono T, Yamashita S, Yamagata Y, Yoshikawa T, Seto Y, Ushijima T*.
Super-enhancer formation in scirrhous gastric CAFs, and the presence of a
stromal field in non-cancerous tissues. Cancer Sci 117:1894-1906 (2026)

Okano ST, Yoshizawa YT, Nobuchi S, Takeda Y, Miyazaki K, Akashi H, Toyota
K, Yamagishi G, Miyagawa S*. Gonadal development and gene expression
in the leopard gecko during temperature-dependent sex determination. Dev
Biol 533:121-132 (2026)

Hattori N*, Takamatsu H, lida N, Asano N, Yamashita S, Oba GM, Kimura K,
Yoshida A, Kobayashi E, Nakayama R, Matsumoto M, Nakamura M, Kawai A,
Ushijima T*. Epigenetic disruption of adipogenic gene enhancers in dediffer-
entiated liposarcomas and its therapeutic value. Front Oncol 15:1419877
(2025)

Mori Y, Akizuki Y, Honda R, Takao M, Tsuchimoto A, Hashimoto S, lio H,
Kato M, Kaiho-Soma A, Saeki Y, Hamazaki J, Murata S, Ushijima T, Hattori N,
Ohtake F*. Intrinsic signaling pathways modulate targeted protein degrada-
tion. Nat Commun 5:5379 (2024)

Yamagishi G*, Miyagawa S. Neuroendocrinology of reproduction and social
behaviors in reptiles: advances made in the last decade. Zool Sci 41:87-96
(2023)

Shimomura K, Hattori N, lida N, Muranaka Y, Sato K, Shiraishi Y, Arai Y,
Hama N, Shibata T, Narushima D, Kato M, Takamaru H, Okamoto K, Takeda
H*. Sleeping Beauty transposon mutagenesis identified genes and
pathways involved in inflammation-associated colon tumor development.
Nat Commun 14:6514 (2023)

Arai N, Hattori N, Yamashita S, Liu Y-Y, Ebata T, Takeuchi C, Takeshima H,
Fujii S, Kondo H, Mukai H, Ushijima T*. HSD17B4 methylation enhances
glucose dependence of BT-474 breast cancer cells and increases lapatinib
sensitivity. Breast Cancer Res Treat 201:317 (2023)

Yamagishi G*, Park MK, Miyagawa S. Phylogeny of gépc1 genes and their
functional divergence among sarcopterygian vertebrates: implications for
thermoregulatory strategies. Zool Sci 39:419-430 (2022)

Hattori N*, Asada K, Miyajima N, Mori A, Nakanishi Y, Kimura K, Wakaba-
yashi M, Takeshima H, Nitani C, Hara J, Ushijima T*. Combination of a
synthetic retinoid and a DNA demethylating agent induced differentiation of
neuroblastoma through retinoic acid signal reprogramming. Br J Cancer
125:1647 (2021)
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We aim to elucidate the pathophysiological significance of
glucagon in diabetes and obesity, and to promote
translational research toward the development of novel
diagnostic and therapeutic strategies. We also aim to
promote translational research toward the development of
novel therapeutic strategies for obesity by elucidating the
mechanism of feeding and body weight regulation through
hypothalamic epigenetic modification.

Elucidating the pathophysiological significance of
glucagon in diabetes and obesity, and promoting the
translational research to develop novel diagnostic and
therapeutic methods for these diseases

Glucagon is a blood glucose-raising hormone secreted from
pancreatic acells, and its excessive secretion is known to lead to
hyperglycemia. However, accurate measuring system for plasma
glucagon has not been established, and therefore not used in clinical
examinations. Recently, we have succeeded to develop the most
accurate glucagon sandwich ELISA, enabling reliable glucagon
measurement in clinical examinations. By elucidating the relationship
between plasma glucagon levels and the state of metabolic diseases,
we aim to apply glucagon measurement to personalized medicine.
On the other hand, because glucagon has the effects of promoting
lipolysis and energy expenditure, it is expected to contribute to weight
loss and improvement of fatty liver. We aim to develop novel
therapeutic strategies for metabolic diseases, such as diabetes,
obesity, and fatty liver by enhancing glucagon action.

Hypothalamic Epigenetic Regulation of Obesity

In recent years, the number of obese people has been increasing
worldwide, mainly due to environmental factors. Therefore, we are
focusing on epigenetics, the environmental response mechanism in
the body, and studying its role in the hypothalamic feeding center. In
particular, we focus on methylation of DNA and RNA, analyzing their
effects on feeding behavior and energy metabolism regulation using
genetic methods, fiber photometry, and behavioral and metabolic
analysis in mice. To date, we have revealed that the DNA
methyltransferase DNMT3A targets the tyrosine hydroxylase (Th)
gene, the rate-limiting enzyme in dopamine synthesis, in dopamine
neurons of the paraventricular nucleus of the hypothalamus, and that
this group of dopamine neurons contributes to prolonged feeding time
and worsening obesity. We have also revealed that FTO, a
demethylase of RNA methylation modifications, promotes weight gain
in AgRP neurons via alternative splicing of Kif1a. We are also working
on therapeutic methods targeting epigenetic modifications, and
aiming to create new preventive and therapeutic strategies.

Suga Tf, Tabei YT, Kikuchi O, Kohno D, Ikeuchi Y, Kobayashi M, Nakagawa Y,
Tojima H, Yamazaki Y, Sato K, Kakizaki S, Nishimura T, Fujitani Y, Takizawa T,
Uraoka T, Kitamura T*. Sodium-glucose cotransporter-specific substrate aMG
stimulates endogenous glucagon secretion and ameliorates obesity-associated
metabolic disorders in mice. Mol Metab 105:102324 (2026)

Ikeuchi YT, Kikuchi O, Kobayashi M, Tabei Y, Hashimoto H, Kobayashi R, Horii T,
Hatada |, Miyatsuka T, Kitamura T*. Pancreatic a-cell sodium-glucose cotransport-
er 1 (SGLT1) does not appear to contribute to hyperglucagonemia and glucose
intolerance in diabetic mice. Endocri J 73: 471-482 (2026)

Kohno Dt*, Kawabata-lwakawa R, Ichinose S, Suyama S, Ohashi K, Ariyani W,
Sadakata T, Yokota-Hashimoto H, Kobayashi R, Horii T, Susanti VY, Konno A,
Tsuneoka H, Yoshikawa C, Matsui S, Harada A, Yada T, Hatada |, Hirai H, Nishiya-
ma M, Sasaki T, Kitamura T. FTO promotes weight gain via altering Kif1a splicing
and axonal vesicle trafficking in AQRP neurons. EMBO J 44(18):4919-4961 (2025)

Ariyani WT, Yoshikawa C*, Tsuneoka Hf, Amano I, Imayoshi I, Ichinose H, Sumi-Ich-
inose C, Koibuchi N, Kitamura T and Kohno D*. Dopaminergic neurons in the
paraventricular hypothalamus extend the food consumption phase. Proc Natl
Acad Sci U S A 122 (13) 2411069122 (2025)

Kikuchi Of, Ikeuchi Y, Kobayashi M, Tabei Y, Yokota-Hashimoto H, Kitamura T*.
Imeglimin enhances glucagon secretion through an indirect mechanism and
improves fatty liver in high-fat, high-sucrose diet-fed mice. J Diabetes Investig
15:1177-1190 (2024)

Kobayashi Mt, Maruyama N, Yamamoto Y, Togawa T, Ida T, Yoshida M, Miyazato
M, Kitada M, Hayashi Y, Kashiwagi A, Kitamura T*. A newly developed glucagon
sandwich ELISA is useful for more accurate glucagon evaluation than the currently
used sandwich ELISA in subjects with elevated plasma proglucagon-derived
peptide levels. J Diabetes Investig 14: 648-658 (2023)

Wada ET, Kobayashi M, Kohno D, Kikuchi O, Suga T, Matsui S, Yokota-Hashimoto
H, Honzawa N, lkeuchi Y, Tsuneoka H, Hirano T, Obinata H, Sasaki T, Kitamura T*.
Disordered branched chain amino acid catabolism in pancreatic islet is associat-
ed with postprandial hypersecretion of glucagon in diabetic mice. J Nutri
Biochem 97:108811 (2021)

Kobayashi Mf, Waki H, Nakayama H, Miyachi A, Mieno E, Hamajima H, Goto M,
Yamada K, Yamauchi T, Kadowaki T, Kitamura T*. Pseudo-hyperglucagonemia
was observed in the pancreatectomized cases when measured by glucagon
sandwich ELISA. J Diabetes Investig 12:286-289 (2021)

Kobayashi Mf, Satoh H, Matsuo T, Kusunoki Y, Tokushima M, Watada H, Namba
M, Kitamura T*. Plasma glucagon levels measured by sandwich ELISA are
correlated with impaired glucose tolerance in type 2 diabetes. Endocr J
67:903-922 (2020)

Suga Tt, Kikuchi O, Kobayashi M, Matsui S, Yokota-Hashimoto H, Wada E, Kohno
D, Sasaki T, Takeuchi K, Kakizaki S, Yamada M, Kitamura T*. SGLT1 in pancreast-
ic a cells regulates glucagon secretion in mice, possibly explaining the distinct
effects of SGLT2 inhibitors on plasma glucagon levels. Mol Metab 19: 1-12 (2019)
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The Institute for Molecular and Cellular Regulation (IMCR) Joint
Usage/Research Support Center aims to facilitate the collective
management of common equipment and technical support in
IMCR (Fig. 1, 2). Also, we are working on the research
assistance for the data analysis with advanced information
processing, which is increasingly in demand. We would like to
contribute to the acceleration of the research through technical
support and experimental assistance in IMCR.

Collective management of common equipment

We are promoting collective management of common equipment in
IMCR for further convenience (Fig. 1).

Facilitation of common equipment usage

We are managing a reservation of common equipment usage in IMCR.
Also, we will work on technical supports and experimental assistance
for facilitation of common equipment usage (Fig. 2).

Technical support on the advanced data analysis

We are developing the foundation to enable technical support in
response to the advancement of analysis technology (Fig. 2).

Metabolic research in budding yeast

For a research model using our technical support, Ohashi aims to
elucidate the molecular mechanism of cellular responses to amino
acids and the regulatory mechanism of amino acid metabolism using
budding yeast.

1. HBRBO—IEEE

2. B ORI E

Ohashi K*, Chaleckis R. High levels of Tryptophan reduce cell wall or
membrane stress tolerance in Saccharomyces cerevisiae. Biosci Biotechnol
Biochem 85(10): 2131-2136 (2021)

Ohashi K*, Chaleckis R, Takaine M, Wheelock CE, Yoshida S. Kynurenine
aminotransferase activity of Aro8/Aro9 engage tryptophan degradation by
producing kynurenic acid in Saccharomyces cerevisiae. Sci Rep 7: 12180
(2017)

Ohashi K, Kawai S, Murata K*. Secretion of Quinolinic Acid, an Intermediate in
the Kynurenine Pathway, for Utilization in NAD* Biosynthesis in the Yeast
Saccharomyces cerevisiae. Eukaryot Cell 12: 648-653 (2013)
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Take the JR Joetsu or Hokuriku Shinkansen Line to Takasaki Station. From there about 30 min by taxi.
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Take the JR Ryomo Line train to Maebashi Station.From there about 4 km in the northerly direction.
About 15 min by bus or 10 min by taxi.
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Take the JR Joetsu Line train to Shin-Maebashi Station. From there about 5 km in the northerly
direction about 15 min by taxi.
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By car : Take the Kan-Etsu Expressway to Maebashi Interchange.
From there about 15 min on the ordinary road.
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