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Director/Tetsuro lzumi

History and Mission of IMCR

O Our institute was started as the Endocrine Research
Facility of Medicine, which was founded in 1951 as an
adjunct facility of the Medical Department of Gunma
University. At that time, because of insulcient intake
of seaweed that caused iodine deficiency, there were
many in inland Gunma who sulered from thyroid
disease. In 1963, with support from the Science
Council of Japan and the Japan Endocrine Society, the
Institute of Endocrinology was established as a facility
that was directly attached to Gunma University. The
institute produced pioneering works such as elucidation
of the mechanism of thyroid hormone synthesis,
discovery of a new hormonemotilinand generation of
antibodies against various hormones. With the progress
in molecular and cellular biology, the basic mechanisms
of protein sorting, membrane trallcking, and signal
transduction were soon revealed, which significantly
changed the concept of endocrinology. Furthermore,
genetically modified mice that were developed in the
90’s enabled us to directly investigate the in vivo
function of specific gene products and their
relationship with diseases. In consideration of all these
changes, the Institute of Endocrinology was
reorganized in 1994 to the Institute for Molecular and
Cellular Regulation (IMCR). Since then, our interest has
gradually shifted from simple endocrine diseases to
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more complex and common diseases such as diabetes,
obesity, and atherosclerosis. Neuronal regulation of
energy intake and expenditure, and immunological
regulation of chronic inflammation have also become
our topics of interest as they are involved in metabolic
syndromes. We study these diseases via genetically
modified mice, nematodes, and yeasts using advanced
techniques such as metabolic monitoring, live-cell
imaging, epigenetics, and genome editing etc. As such,
our mission is to be a unique basic research institute in
the field of endocrinology and metabolism in Japan.
Our institute has continuously made a mark as a center
for the 21st Century Center of Excellence (COE)
program from 2002 to 2006, a center for Global COE
program in collaboration with Akita University from
2007 to 2011, and as the Joint Usage/Research Center
for Endocrine/Metabolism since 2010. Currently, IMCR
has been involved in many collaborations to provide
domestic and international researchers with unique
resources and techniques. IMCR celebrated its 50th
anniversary in 2013 and further expanded in 2014 on
association with the Gunma University Initiative for
Advanced Research. We make continuous elorts to
produce high-quality research, despite limited funding,
in order to serve the scientific community and general
society.
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Specific aims

We aim to elucidate the role of “stress responses” in
carcinogenesis and cellular senescence and to
identify diagnostic biomarkers and therapeutic targets
in these cellular processes.

] On-going projects

O A variety of DNA- and/or protein-damaging agents
derived from the environment and cell metabolism activate
diverse “stress responses” , inducing genomic instability
and cellular senescence, which plays a critical role in tumor
development and organismal aging, respectively.
Importantly, activated oncogenes also promote genomic
instability/tumor progression and cellular senescence/tumor
suppression, in a paradoxical manner, through the
“oncogenic stress response” .

00 Oncogenic stress-induced genomic instability
and cellular senescence

0O Oncogene-induced abnormal DNA replication and
subsequent DNA damage promote these processes
through poorly understood mechanisms. We previously
reported that the “cancer chaperone” Hsp90 activates

Laboratory of Molecular Genetics

error-prone Y-family DNA polymerases, potentially
promoting genomic instability in tumor cells. Our recent
findings suggest that these polymerases participate in the
oncogene-induced aberrant replication.

O Heat Shock Factor (HSF) 1-mediated regulation
of cellular senescence

0O HSF1 transcriptionally activates “Heat Shock
Response” , in response to protein-damaging stress. We
recently found that acute depletion of HSF1 induces cellular
senescence in non-stressed cells in a p53/RB-dependent
manner. Interestingly, HSF1 depletion also induces cellular
senescence in p53(-)RB(-) tumor cells. These findings
suggest that HSF1 regulates senescence through
redundant pathways, independently of the heat shock
response.

goooooo

Sekimoto T, Oda T, Kurashima K, Hanaoka F,
Yamashita T. Both high-fidelity replicative and
low-fidelity Y-family polymerases are involved in DNA
rereplication. Mol Cell Biol 35:699-715(2015).

Yamashita T, Oda T, Sekimoto T.O Translesion DNA
synthesis and hsp90. Genes and Environment 34:89-93
(2012)

Pozo FM, Oda T, Sekimoto T, Murakumo Y, Masutani
C, Hanaoka F, Yamashita T. Molecular chaperone
Hsp90 regulates REV1-mediated mutagenesis. Mol Cell
Biol 31:3396-3409(2011)

Sekimoto T, Oda T, Pozo FM, Murakumo Y, Masutani
C, Hanaoka F, Yamashita T. The Molecular Chaperone
Hsp90 Regulates Accumulation of DNA Polymerase n
at Replication Stalling Sites in UV-irradiated Cells Mol
Cell 37:79-89(2010)
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Specific aims
Membrane trafficking 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. In addition, we study the molecular mechanisms
underlying protein-misfolding diseases, in which abnormal
membrane proteins accumulate in the endoplasmic reticulum
0 ERO, in order to discover new targets for the treatment of
such diseases.

[1 On-going projects

O Analysis of molecular mechanisms underlying
low-density lipoprotein trafficking in C. elegans

0 Low-density lipoprotein] LDLOconsists of core proteins

and lipids such as cholesterol. In mammals, LDL is

recognized by the LDL receptor on the cell surface and is

then taken up by cells via receptor-mediated endocytosis.

Laboratory of Molecular Traffic

This process is important for removing LDL from the blood
and maintaining a normal level of LDL. Interestingly, the
characteristics of C. elegans yolk are quite similar to those of
mammalian LDL. In C. elegans, yolk 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.

O Analysis of physiological functions of membrane
trafficking during development

0 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 have identified a novel
type of developmentally regulated cortical granules in C.
elegans oocytes. We are trying to clarify the molecular
mechanisms underlying the biogenesis and exocytosis of the
cortical granules as a model of regulated secretion. Recently,
we also found that fertilization-induced autophagy is
responsible for selective degradation of paternal
mitochondria and, thereby, of maternal inheritance of
mitochondrial DNA. We are now studying these phenomena
during development in mammals by using a live imaging
system of mouse embryos.

O Analysis of the molecular mechanisms underlying ER
retention of disease-associated membrane proteins

0 We are studying the molecular mechanisms underlying

protein-misfolding diseases, in which abnormal membrane

proteins accumulate in the ER. We are also trying to identify

new therapeutic targets for such diseases.

gagooooo

10Sakaguchi A, Sato M, Sato K, Gengyo-Ando K, Yorimitsu T, Nakali
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factor regulating RAB-11 localization and function in C. elegans
embryos. Dev. Cell 35(2):211-21.(2015)

200Hara T, Hashimoto Y, Akuzawa T, Hirai R, Kobayashi H, Sato K*.
Rerl and calnexin regulate endoplasmic reticulum retention of a
peripheral myelin protein 22 mutant that causes type 1A
Charcot-Marie-Tooth disease. Sci Rep. 11;4:6992.(2014)

30Saegusa K, Sato M, Sato K, Nakajima-Shimada J, Harada A*, Sato
K*. C. elegans chaperonin CCT/TRIC is required for actin and
tubulin biogenesis and microvillus formation in intestinal epithelial
cells. Mol Biol Cell. 15;25(20):3095-104.(2014)
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regulates the ER retention of immature rhodopsin and modulates
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50Miyuki Sato, Ryosuke Konuma, Katsuya Sato, Kotone Tomura and
Ken Sato. Fertilization-induced K63-linked ubiquitination mediates
clearance of maternal membrane proteins. Development
141:1324-1331.(2014)

60Tsukamoto S, Hara T, Yamamoto A, Kito S, Minami N, Kubota T,
Sato K, Kokubo T. Fluorescence-based visualization of autophagic
activity predicts mouse embryo viability. Sci Rep. 31;4:4533.(2014)

70Sato M, Sato K.: Maternal inheritance of mitochondrial DNA by
diverse mechanisms to eliminate paternal mitochondrial DNA.
Biochim Biophys Acta MCR 1833:1979-1984(2013)

80Sato M, Sato K.: Dynamic regulation of autophagy and endocytosis
for cell remodeling during early development. Traffic 14:479-486
(2013)

90Sato M, Sato K.:Degradation of paternal mitochondria by
fertilization-triggered autophagy in C. elegans embryos. Science
334:1141-1144(20110

100Sato M, Saegusa K, Sato K, Hara T, Harada A, Sato K.:
Caenorhabditis elegans SNAP-29 is required for organellar integrity
of the endomembrane system and general exocytosis in intestinal
epithelial cells. Mol Biol Cell 22:2579-2587(2011)
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Specific aims

Elucidation of (1) actions and mechanism of actions
of hormones, growth factors and cytokines involved
in metabolic regulation, tissue repair and
regeneration, and (2) their physiological and
pathophysiological roles in relation to diabetes,
obesity, cancer and tissue fibrosis.

"1 On-going projects
O Action and mechanism of actions of hormones,
growth factors and differentiation factors

O We are investigating the actions and mechanism of
actions of various hormones, growth factors and
differentiation factors. We are also studying the
physiological and pathophysiological roles of these factors
in metabolic disorders and tissue fibrosis.

0 10Signal transduction pathways activated by the sweet
taste receptor:
[ Sweet taste receptor expressed in the taste bud is a dimer

Laboratory of Cell Physiology

of T1IR2 and T1RS. It is also expressed in enteroendocrine
cells, pancreatic B -cells and adipocytes. We found that
various agonists for the sweet taste receptor induce diverse
changes in the second messengers such as calcium, cyclic
AMP, and diacylglycerol. We are now investigating the role of
the sweet taste receptor in pancreatic B -cells and
adipocytes.

O 20Calcium-permeable channel TRPV2:
0O We have been studying the regulation of a
calcium-permeable cation channel TRPV2. We are particularly
interested in the trafficking of TRPV2 and physiological role of
trafficking of TRPV2.

0 Mechanism of action of insulin on glucose
transport

O Insulin stimulates glucose transport in adipocytes and
muscles by promoting translocation of a glucose transporter
GLUT4 from the intracellular storage pool to the plasma
membrane. We have been studying the mechanism of
insulin-regulated GLUT4 trafficking in adipocytes. Currently,
we are studying the mechanism of insulin-induced
down-regulation of GLUT4 in adipocytes.

gagoooo

Nagasawa M, Kojima |.: Translocation of TRPV2 channel
induced by focal administration of mechanical stress.
Physiol Rep 3:€12296(2015)

Hamano K, Nakagawa Y, Ohtsu Y, Li LF, Medina J,
Tanaka Y, Masuda K, Komastu M, Kojima [.:(2015)
Lactisole inhibits the glucose-sensing receptor in mouse
pancreatic {3 -cells. J Endocrinol 226:57-66(2015)

Kojima |, Nakagawa Y, Hamano K, Medina J, Li LF,
Nagasawa M.:(2015) Glucose-sensing receptor T1R3:A
new signaling receptor activated by glucose in pancreatic
[ -cells. Biol Pharm Bull 38:674-679(2015)

Kojima I, Nakagawa Y, Ohtsu Y, Hamano K, Medina J,
Nagasawa M.: Return of the glucoreceptor:Glucose
activates the glucose-sensing receptor T1R3 and facilitates
metabolism in pancreatic B -cellls. J Diab Invest 6:
256-263(2015)

Kubo N, Saito R, Hamano K, Nagasawa M, Aoki F, Takei
I, Umezawa K, Kuwano H, Kojima 1.:(2014) Conophylline
suppresses hepatic stellate cells and attenuates
thioacetamide-induced liver fibrosis in rats. Liver Int 43:
1057-1067(2014)

Otsu Y, Nakagawa Y, Nagasawa M, Takeda S, Arakawa
H, Kojima 1.:(2014) Diverse signaling systems activated by
the sweet taste-sensing receptor in human
GLP-1-secreting cells. Mol Cell Endocrinol 394:70-79
(2014)

Ma J, Nakagawa Y, Kojima I, Shibata H.: Prolonged
Insulin Stimulation Downregulates GLUT4 Through
Oxidative Stress-Mediated Retromer Inhibition by a
Protein Kinase CK2-Dependent Mechanism in 3T3-L1
Adipocytes. J Biol Chem 289:133-142(2014)
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Specific aims

10Mechanism for regulated exocytosis of secretory granules
O We are interested in the molecular mechanism of
secretory granule exocytosis. We are investigating the
functional and mechanical relationship among docking,
priming, and fusion of insulin granules to the plasma
membrane in living beta cells expressing multiple
fluorescently labeled proteins. Furthermore, we are
studying in vitro and in vivo function of Rab27 and its
effectors, exophilins, which regulate various trafficking
steps of secretory vesicles, especially in the fields of
endocrinology, metabolism, and immunology.

200 Genetic analysis of diabetes and obesity in rodent models
0O We aim to clarify the genetic alterations that are
responsible for diabetes and obesity in rodent disease
models. We are currently investigating the molecular
mechanism of pancreatic beta-cell dysfunction and that of
abnormal fat accumulation.

1 On-going projects

10 Morphological analyses of intracellular trafficking, such as
docking, priming, and fusion, of secretory granules in living
cells by confocal, total internal reflection fluorescence, and
electron microscopes.

201In vitro and in vivo functional analyses of the small
GTPases, Rab27a and Rab27b, and their effectors,
exophilins, in regulated exocytosis.

30 Effects of impaired Rab27 systems on the pathogenesis
of immune, respiratory, and skin diseases.

40Molecular mechanism of adipose fat accumulation in
obesity, especially focusing on the role of ALK7 and its
ligand.

gogooooo
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Shimada-Sugawara M, Sakai E, Okamoto K, Fukuda M,
Izumi T, Yoshida N, Tsukuba T.:Rab27A regulates
transport of cell surface receptors modulating
multinucleation and lysosome-related organelles in
osteoclasts. Sci Rep 5:9620(2015)

Zastona Z, Okunishi K, Bourdonnay E, Domingo-Gonzalez
R, Moore BB, Lukacs NW, Aronol DM, Peters-Golden M.:
Prostaglandin E, suppresses allergic sensitization and lung
inflammation by targeting the E prostanoid 2 receptor on
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Our research

The dysfunction of pancreatic 3 cells, brown adipocytes, and
enterocytes can cause diabetes and metabolic syndrome.
Our goal is to elucidate the molecular mechanism involved in
the maintenance of homeostasis of these higher-order
function cells, which is the key to glucose metabolism. We
aim to elucidate the mechanism of cellular homeostasis, from
a variety of viewpoints, including developmental biology, zinc
biology, autophagy, and cell polarity, by effectively utilizing
genetically engineered mice. Furthermore, using our findings
from basic medical research, we aim to establish a
groundbreaking treatment for diabetes and obesity.

1 On-going projects

0 Research on the developmental biology of pancreatic B cells

0 Functional analysis of autophagy in lifestyle-associated diseases

0 Analysis of zinc transporters involved in the browning of adipocytes

0 Screening and functional analysis of molecules involved in the
regulation of enterocytes

gooo

10Shigihara N. et al. J Clin Invest. 124: 3634-3644(2014)
200Sato T. et al. J Cell Sci. 127: 422-431(2014)
30Tamaki M. et al. J Clin Invest. 123: 4513-4524(2013)
4[JEbato C. et al. Cell Metab. 8:325-332(2008)

50Sato T. et al. Nature 448: 366-369(2007)
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Specific aims

Drug discovery in neuropsychiatry has been limited to
chemical modifications of compounds originally discovered
serendipitously. Therefore, more mechanism-oriented
strategies of drug discovery for neuropsychiatric disorders
are awaited. The deterioration of the neuronal circuit has
attracted attention as the pathophysiology of these disorders,
and aberrant responses against the stress, such as oxidative
stress, is now being considered as a possible causal signaling
in these diseases. Thus, we aim to elucidate the
disease-relevant signaling pathway by utilizing state-of-art
imaging technique, eventually challenging to identify a novel
therapeutic target for neuropsychiatric disorders.

1 On-going projects

0 10Examination of neuronal stress response for the drug discovery

Laboratory of Medical Neuroscience

of neuropsychiatric disorders (Fig 1): We are performing the high
throughput in vitro screening system as well as in vivo 2-photon
brain imaging of disease model so that quantitative measurement
of the synaptic deterioration and stress-related metabolites are
now being investigated. Together with behavioral assessment,
we aim to identify a novel therapeutic target for neuropsychiatric
disorders.

00 20 Visualization of the disease-relevant neurocircuits in the

neuropsychiatric model mice: Thus far, the links between
synapses and brain functions have been largely correlational
because of lacks of a technique for manipulating individual
synapse. Therefore, we are engineering a novel synaptic
optoprobe AS-PaRac1 to challenge the causal relationship
between synapse and higher brain functions. AS-PaRac1
specifically visualizes the recently "written" synapse, and "written
trace" can be erased by blue light (Fig 2, Hayashi-Takagi A et al,
Nature, 2015). This novel light-dependent tool of "Synaptic
optogenetics" should open up new areas of brain research, and
by extension, shed light on the neural networks that determine
who we are.

0 30Physiological and pathophysiological roles of proton-sensing

GPCRs: We have recently found that OGR1 family, a group of
GPCRs, sense extracellular pH. Extracellular protons are
approximately 40 nM (pH 7.4) under physiological conditions,
while it reach 1000 nM (pH 6.0) in tumor, ischemia, and
inflammation. As such, the monitoring the extracellular pH by the
OGR1 family members triggers the diverse downstream
signaling, which robustly regulates cellular manifestations. By
utilizing the gene engineering techniques and pharmacological
intervention with novel GPCR antagonists, we challenge to
elucidate the role of OGR1 family in physiological and
pathophysiological conditions (Fig 3).

0dd00000ooomoooooooo

0 10Hayashi-Takagi A, Yagishita S, Nakamura M, Shirai F, Wu YI,

Loshbaugh AL, Kuhlman B, Hahn KM, Kasai H. Labelling and optical
erasure of synaptic memory traces in the motor cortex.(2015) Nature
525(7569):333-8
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111(17):6461-6
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Okajima F. Inhibition of interleukin-13 production by extracellular
acidification through the TDAG8/cAMP pathway in mouse microglia.
(2014) J Neurochem 129:683-695
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(3):327-32
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Specific aimes (Fig. 1)

Epigenetics works as a gene switch which is affected by life
style. We aims to clarify; (1) How life style affects this gene
switch and cause diseases (2) mechanisms of gene
switches (3) Development of epigenome editing for
epigenetic therapy.

(1 On-going projects

Epigenome and diseases

0 It has been long time after starting extensive genetic analysis of
human diseases. However, some of the diseases are found not to
be caused by genetic changes rather by the alteration of
epigenome which is the switch of the genes. Aberrant changes of
epigenome caused by life style results in several diseases like
diabetes. It was also found that mutations of genes involved in the
gene switch also cause these diseases. Therefore, we study

Laboratory of Genome Sciences

knockout mice of these genes to analyze the effect of anomaly of
the switches.

Improvement of CRISPR/Cas genome editing
technology

Recently, a new technology called CRISPR/Cas for efficient
genome editing system has been developed Fig. 200. In this
system, an endonuclease called Cas9 cleaves the target site with a
short RNAT guide RNAD complementary to the target. Knockout
mice can be efficiently made by using this system. We are
improving this technology and also use it for making disease
model. There are two ways for this purpose. One way is to just
make knockout mouse with this technology. And the other is to
make iPS model from normal iPS cells. This iPS model is useful for
disease research because it can exclude the genetic variances.

Development of epigenome editing using
CRISPR/Cas

There is no efficient method for regulating DNA methylation of
specific genes. Therefore, it is impossible to demonstrate the role
of specific methylation in diseases and there is no epigenome
therapy for a specific gene. We are developing the epigenome
editing using Cas9 deficient for nuclease activity.

gobooood
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Specific aimes
We aim at clarifying the following topics through the use of
genetically engineered animal models.
0 AOMechanisms for metabolic regulation at the molecular
level
0 BORegulation of metabolism-related genes by “metabolic
signals” , such as hormones, autonomic nervous
systems and nutrients

"1 On-going projects

O We are trying to elucidate the molecular mechanism for
pancreatic  eta cell dysfunction in type 2 diabetes by analyzing
pancreas-specific genetically manipulated animals (Fig. 1).

0 We are trying to clarify how “metabolic signals” regulate energy
homeostasis in the hypothalamus at the molecular level (Fig. 2
and 3).

0 We are also investigating the molecular mechanism by which
plasma glucagon level is increased in type 2 diabetes.

0 We are searching for novel target genes and novel interacting
proteins for FoxO1 and Sirt1 by mass spectrometry.

0 We are developing a new glucagon sandwich ELISA system and
by using this method we are also re-evaluating plasma glucagon
levels in various conditions.

0 We are also investigating molecular mechanism for the extra
beneficial effects of anti-diabetes drugs toward controlling body
weight and glucagon secretion.

Laboratory of Metabolic Signal

We believe that these studies will lead to new strategies to treat or
prevent metabolic syndrome.
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Specific aims

To elucidate formation mechanisms for highly
integrated functions of differentiated cells such as
pancreatic B-cells and neuronal cells with use of
molecular and cellular technical approaches.

] On-going projects

0 Mechanisms on peptide hormones secretion and
secretory granule formation in endocrine cells.

[0 Peptide hormones synthesized at the endoplasmic reticulum are
transported to the trans-Golgi network (TGN) where they are sorted
and specifically targeted to secretory granules in neuroendocrine
cells. We found that secretory granule protein, phogrin, binds to

Laboratory of Secretion Biology

CPE and clathrin adaptors through the luminal region and the
cytoplasmic tail, respectively, suggesting that this transmembrane
protein has a role in hormone sorting by providing a communication
device between the granule lumen and the cytosol. We further
investigate the regulatory secretion and degradation of peptide
hormones using a recently developed multi-tag imaging system.

0 Mechanisms on growth, survival, and cell death in
pancreatic B-cells and neuronal cells.

00 We have discovered that phogrin functions as a regulatory
mediator bridging between glucose/insulin secretion and autocrine
insulin signaling in the growth of pancreatic B -cells. We are
analyzing its physiological role with use of the gene-targeted
mouse. In addition, we investigate the signaling pathway of novel
necrotic cell death such as necroptosis and ferroptosis with tumor
cells or neuronal cells.

(0 Development of fluorescent probes or anti-tumor
compounds for investigating various diseases.

0 In a collaborative study with some engineering groups, we are
developing fluorescent or luminescent probes to dissect molecular
mechanisms of dysfunction in cancer, diabetes, and other
diseases. We demonstrated previously that reactive oxygen
species are localized at autophagosomes/lysosomes in a basal
state and they are eventually implicated to neuronal cell death by
cerebral ischemia.
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Specific aims

Eukaryotic cells are composed of many
membrane-bound organellesand shapes,
compositions and functions of these organelles are
dynamically regulated under various situations.
Membrane trafficking mediates transport between
them and determines the identity of each organelle,
which bases organellar dynamics. The aim of our
research is to understand the molecular mechanisms
and physiological roles of membrane trafficking during
animal development.

[1 On-going projects

O Autophagy of paternal mitochondria in C. elegans
embryos

0 During the development of multicellular organisms, each cell
changes its nature through the remodeling of cellular constituents.
In particular, fertilization, as the start of a new life, triggers dramatic
cellular remodeling, called the “oocyte-to-zygote (embryo)
transition”. Using C. elegans as a model system, we have shown
that lysosomal pathways are transiently activated in this period and
promote selective turnover of maternally and paternally-inherited
proteins and organelles (Fig. 2). Upon fertilization, autophagy is
locally induced around penetrating sperm and selectively degrades
paternal mitochondria and MOs (sperm-specific organelles) (Fig. 30
This autophagic degradation of the paternal mitochondria also
explains why mitochondrial DNA is maternally inherited. We are
trying to elucidate how paternal organelles are recognized and
selectively engulfed by autophagosomes. We are also interested in
the physiological and evolutional significance of this autophagic
degradation of paternal organelles.

O Endocytic degradation of maternal membrane proteins
in C. elegans embryos

0 In addition to autophagy, endocytosis is also upregulated after
fertilization and downregulates maternal membrane proteins
through the multivesicular body (MVBOpathway (Fig. 2). We found
that K63-linked ubiquitination of the substrates is involved in these
processes (Fig. 4). We are trying to elucidate molecular
mechanisms of this selective endocytosis and the signaling
pathway that induces ubiquitination after fertilization.
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mitochondrial DNA by diverse mechanisms to eliminate
paternal mitochondrial DNA. BBA Mol. Cell Res. 833:
1979-1984(2013)

Miyuki Sato and Ken Sato. Dynamic regulation of autophagy
and endocytosis for cell remodeling during early development.
Traffic 14:479-486(2013)

Miyuki Sato and Ken Sato. Degradation of paternal
mitochondria by fertilization-triggered autophagy in C. elegans
embryos. Science 334:1141-1144(2011)
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10Kazuto Ohashi, Shigeyuki Kawai, and Kousaku
Murata
Secretion of Quinolinic Acid, an Intermediate in
the Kynurenine Pathway, for Utilization in NAD*
Biosynthesis in the Yeast Saccharomyces
cerevisiae.
Eukaryotic Cell, 12, 648-653(2013)
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Specific aims

Kynurenic acid (KA) is a tryptophan metabolite and is
produced by kynurenine aminotransferases (KATSs).
KA interacts with cell surface receptors (GPR35 and
N-methyl-D-aspartate receptor). Altered level of KA is
associated with type2 diabetes and depression. | aim
to elucidate an intracellular function and metabolism
of KA. Also, | expect that my findings may contribute
to understanding of these diseases.

Tenure-track Assistant Professor

(] On-going projects

10 Physiological roles of KA

0 KA is produced from bacteria to human. However,
its physiological function remains poorly understood.
I will study the importance of KA in cell metabolism
and physiology using engineered yeast cells deleted
for KATs.

200 Regulation mechanisms of KATs

0 Considering the bioregulatory functions of KA, the
activity of KATs should be controlled strictly. |
investigate the enzymatic properties of KATs to
understand the regulation mechanisms of KA
synthesis.

Selected Publication

10Kazuto Ohashi, Shigeyuki Kawai, and Kousaku
Murata
Secretion of Quinolinic Acid, an Intermediate in
the Kynurenine Pathway, for Utilization in NAD*
Biosynthesis in the Yeast Saccharomyces
cerevisiae.
Eukaryotic Cell, 12, 648-653(2013)
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Specific aims

Our lab aims to understand molecular mechanism by
which cells respond to extracellular and intracellular
signals. We take multifaceted approach combining
Biochemistry, Genetics and Imaging to reveal
mechanisms of action of key signaling molecules
such as small GTPases, protein kinases and
phosphatases.

(1 On-going projects

O A mechanism by which mTORC2 activates Rho1 GTPase
upon membrane stress

0 How does Zds1 protein inactivate PP2A phosphatase
upon stress?

O ldentification of a sensor molecule for intracellular
phosphate concentration and defining a role of
polyphosphates in cellular energetics.

Laboratory of Cell Signaling

goooooo

Jonasson EM, Rossio V, Hatakeyama R, Abe M, Ohya
Y, Yoshida S.

Zds1/Zds2-PP2ACdc55 complex specifies signaling
output from Rhol GTPase.

J Cell Biol. 212(1).(2016)

Takaine M, Numata O, Nakano K. An actin-myosin-II
interaction is involved in maintaining the contractile
ring in fission yeast

J Cell Sci. 128(15).(2015)

Takaine M, Imada K, Numata O, Nakamura T, Nakano
K. The meiosis-specific nuclear passenger protein is
required for proper assembly of forespore membrane
in fission yeast.

J Cell Sci 127.(2014)

Rossio V, Michimoto T, Sasaki T, Ohbayashi I,
Kikuchi Y,0Yoshida S. Nuclear PP2A-Cdc55 prevents
APC-Cdc20 activation during the Spindle assembly
checkpoint(SAC)

J Cell Sci. 126.(2013)

Atkins BD,0Yoshida S, Saito K, Wu CF, Lew DJ,
Pellman D. Inhibition of Cdc42 during mitotic exit is
required for cytokinesis.

J Cell Biol. July 22;202(2).(2013)

Dotiwala F, Eapen VV, Harrison JC, Arbel-Eden A,
Ranade V,0Yoshida S, Haber JE. The DNA damage
checkpoint triggers autophagy to regulate the
initiation of anaphase.

PNAS.110(1).(2013)

Kono K, Saeki Y,0Yoshida S, Tanaka K, Pellman
D.Proteasomal Degradation Resolves Competition
between Cell Polarization and Cellular Wound Healing
Cell. 150(1).(2012)

Ikui AE, Rossio V, Schroeder L,0Yoshida S. A yeast
GSK-3 kinase Mckl promotes Cdc6 degradation to
inhibit DNA re-replication.
PLoS Genet. 8(12).(2012)

Rossio V, Yoshida S.

Spatial regulation of Cdc55-PP2A by Zds1/Zds2
controls mitotic entry and mitotic exit in budding
yeast.

J Cell Biol. 2;193(3).(2011)
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Brief
History
O000000o0ooooooooooon oo2e0 0O 1951 March The Endocrine Research Facility of Medicine was
founded in Gunma University School.
0ooo0o0o0ooooon 260 00 1951 April First Department (Organ Functions) was started.

gooooooooooo

0oooooooooa

Ooooooooooa

gooooooooooooooooo

00000o000o0o000o00o0o0o
OoOoooooooo

goooooooooo

gobooboooboooooboon
gboobooobooooo

goooooooomo
ooooooooom
gooooooooooodm
0oO0oooooooom
Oo0o0o0ooo0oooooooa

ooooooooooooo

oooooo

0O00000000000000000

oooooooooooooogo
00000000000000000
000000000000000

2100coefdonooon
ooooooooooooooooood

gooooooooooo

0oooOoooooooooo
0oobO0o00O000O00o0000
OOo0o000D0ODODbOO0000000a0
ooooooooooooooo

0OoooOoooooooooo
0oO0o0o00000o000oo0oo00oo0ono

ooooooooooo
ooooocoedooOoooo

gboooobooobooboobooboo

gobooooboobooobobooooboboa

ooooooOoooooosoooooonO

gooooooooooooooooo
goobooooooooboooooo

ooobooooooooooonoo
oooooo

210 OO0

250110

260 100

280 OO

2009 June

2013 November

2014 October

2016 April

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.
(MorphologySecond Research Deptl 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 2Ist 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

Accepted as a Collaborative Research Center for
Endocrinology and Metabolism.

IMCR cerebrated 50th anniversary

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

Collaborative Research Center for Endocrinologry
and Metabolism was renewed.
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[0 Take the JR Joetsu or Hokuriku Shinkansen Line to Takasaki Station. From there about 30 min by taxi.
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0 Take the JR Ryomo Line train to Maebashi Station.From there about 4 km in the northerly direction.

0 About 15 min by bus or 10 min by taxi.
OJROOODODODOODOODOOOOOSkmOOODOOODOO50

[0 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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0 By car : Take the Kan-Etsu Expressway to Maebashi Interchange.
0 From there about 15 min on the ordinary road.
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TEL: 027-220-8822
FAX: 027-220-8899

URL: http://www.imcr.gunma-u.ac.jp

Institute for Molecular and Cellular Regulation
National University Corporation Gunma University

3-39-15 Showa-machi,Maebashi,Gunma,371-8512 Japan
TEL: +81-27-220-8822

FAX: +81-27-220-8899

URL: http://www.imcr.gunma-u.ac.jp




