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As our society is graying and increasing its diversity and
complexity, the societal expectations for the brain science are
growing. People look forward to this field as a key to solving
various problems confronting modern society.

“Strategic Research Program for Brain Sciences (SRPBS)” was
launched in fiscal 2008, based on the proposal by the Brain

Brain Science Committee

Background & Qutline

Science Committee of the Ministry of Education, Culture,
Sports, Science and Technology.

The objective of this program is to strategically promote brain
science research that aims at passing and returning the
benefits of research results to society as a whole.

In October 2007, MEXT Minister requested the report “Long-term
Vision and Promotion Measures for Brain Science Research” to the
Council for Science and Technology.

As a result, the Brain Science Committee was formed within the
Council, and deliberations are being conducted by the Committee in

O Targeted Research Areas

|
|
: Brain Science for a Better Society
. (Society)

Brain Science for a Healthier Life
(Health)

|
: Brain Science for Safety, Security, Comfort
~ (Information)

preparation for a draft response. In Initial Report prepared in June 2009
by the Council, topic areas which require a more concentrated effort,
especially those of great significance for society.

Research topics are being sought in strategic areas which address
challenging policy issues.

O Research Topics of SRPBS

Development of Biomarker Candidates
for Social Behavior

Understanding of Integrated Research on
Molecular and Neuropsychiatric
Environmental Bases Disorders

for Brain Health

Highly Creative Animal Tl erimaiics
Model Development for Brain Sciences
for Brain Sciences

©O:Field Leader

A OKAWATO, Mitsuo (ATR)

B Brain Machine Interface Development

C O ISA, Tad+hi (NINS)

USAWA, Hide

SRPBS History

(fiscal) 2008 2009 2010 2011 2012

[) Development of Biomarker Candidates for Social Behavior

hiro (Tokyo Medical and De

2013 2014 2015 2016~

Promoting

which

2ntal Univ.)

Brain Science

Contributes to
Society
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[ Field E ] Outline

Mission+Objectives

Elucidation of Molecular Bases, Environmental Factors and
their Incoordination of the Brain Supporting Life-long Health of Mind and Body

In our modern society, which has fewer children and
more elderly people than before, the brain must function
healthily in order to maintain one’s socio-economic power
through childhood, adulthood and aged periods.

The environment of our modern society, however,
contains various factors which harm the brain’s health, such
as environmental pollution, broken families, overeating, and
our evolution into a more nocturnal type society.

In order to overcome these environmental stresses, it is
necessary to elucidate the molecular basis of the brain’s
response to them, to discover the brain’s mechanisms

Summary of Research Promotion Organization

maintaining healthiness, and to understand their
dynamism into diseases.

In this research, through the lifetime of a human being
from birth to old age, we investigate systematically the
interactions between environmental or external factors
affecting brain health such as intrauterine/nurturing
environment, food intake, sleep and social stress, and
internal factors, namely molecular bases maintaining brain
health, and then search for the strategy or mechanism that
will maintain lifelong brain health.

For these purposes, we formed 3 research groups, namely the Research Group for Healthy Brain Development, the Research Group
for Healthy Brain and Active Life and the Research Group for Healthy Brain Aging. The Research Steering Group, composed of the
field leader and the leaders of the each research group, promotes cooperation and collaboration for and between all groups and

researchers.

O Research steering group

We adopted and have been performing a traversing project “The molecular basis and food /
environmental stress of the lifelong healthy brain” which is shared by each research group.

O Research Group for
Healthy Brain
Development

Our research group intends to
reveal molecular mechanisms of
normal development of brain
areas, such as cerebral neocortex,
hippocampus, amygdala, thala-
mus, and hypothalamus, that are
affected in major mental illnesses,
including mental retardation,
attention deficit/hyperactivity
disorder and schizophrenia.

Our objective is to fully chara-
cterize the consequences of
abnormal brain development
using animal models, including
those in which a ratio of excitation/
inhibition is increased.

In addition, this research project
aims to understand how
environmental factors, such as
maternalhigh-fat diet, environ-
mental chemicals, fetal brain
ischemia, and motherinfant
separation, affect the brain
development and function.

O Research Group for
Healthy Brain
and Active Life

Our research group will focus on
mechanisms of maintaining
healthy brain and active life in the
adulthood with emphasis on
eating, stress, and sleep.

In basic animal experiments, we
will elucidate molecular mecha-
nisms underlying regulation of
food intake and their relation to
stress and circadian rhythm.

In clinical studies, we will
investigate gene-environmental
interaction in depressive disorder
paying attention to nutritional
aspects and sleep habits.

Development of an objective
diagnostic system of biological
clock, a technique to estimate
individual’s sleep need, and
recovery process from sleep debt
will be pursued in subjects with
circadian disturbances.

Our goal is to develop effective
interventions to treat and prevent
maladaptive behaviors in modern
life such as depression, sleep
disorders and binge eating.

O Research Group for
Healthy Brain Aging

This research group will eluci-
date molecular mechanisms that
switch normal aging to patho-
logical aging of the brain and
environmental factors that affect
the molecular switch.

For the purposes, we will inves-
tigate aging-related changes of
gene expression and protein
phosphorylation in the brain,
molecular bases for neuronal
responses to environmental
factors, imbalance of metabolic
homeostasis in Alzheimer’s
disease (AD) brain, intracellular
protein aggregation mechanisms,
pathological protein phospho-
rylation in AD and frontotem-
poral lobar degeneration
(FTD) brain, and environmental
and genetic factors that affect
brain aging and neurodegene-
ration.

Integration of all the results will
provide us critical information for
the key questions.

cooperation with each other

6
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Research Steering Group
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Research Group for
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Research Group for
Healthy Brain and Active Life
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Research Group for
Healthy Brain Aging
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Research Group for
Healthy Brain Development

Normal

Molecular mechanism of
normal brain development
+ Mechanism of hippocampal and
cerebral neocortical development
+ Mechanism of thalamic and
hypothalamic development
+ Mechanism of amygdala
development

Research Group for

Normal

Mechanisms of maintaining
healthy mind and body

- Molecular mechanisms of eating,
metabolism, and stress response

Mechanisms of failure of
healthy brain development

- Maternal high-fat diet (and brain
development)

 Environmental chemicals (and
brain development)

+ Fetal brain ischemia
+ Mother-infant separation

- Normal and abnormal development
of social cognition in children

Mechanisms of failure to

- Gene-environment interaction
in depression

- Gene-environment interaction in
sleep disorders

- Gene-environment interaction in
eating disorders

Healthy Brain and Active Life

maintain healthy mind and body

Research Group for
Healthy Brain Aging

Normal

Molecular mechanism
keeping healthy aging
- aging-related changes of gene
expression in the brain
- aging-related changes of brain
protein phosphorylation signals
triggered by environmental factors
- Molecular bases for neuronal
responses to environment stress

Mechanisms of

pathological brain aging

- Imbalance of metabolic
homeostasis and Alzheimer's
disease

+ Intracellular protein aggregation
and pathological brain aging

+ Protein phosphorylation signals in
pathological brain aging

+ Environmental and genetic factors
affecting brain aging and
neurodegeneration
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Construction of a genomic atlas of the mouse amygdala and research about roles of abnormal
brain development and excessive glutamatergic signaling in the pathogenesis of mental illnesses

BoA Of —
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BRI ) bRy
i, EFHE

1984 4EHIB K EE LR 263, 1984-1986 4R EERL R
BF, 1990 FH R 7R FPeE LIRRE T, 1990 YL
FRFFERT AR AR ZE B, 1993 FEE LM v 2 —
PRI SEATE R, 1998 4F X v Hi,

TANAKA, Kohichi, MD, PhD

Professor, Laboratory of Molecular Neuroscience
Medical Research Institute Tokyo Medical and
Dental University

1984 M.D. degree from Niigata University. 1984-1986 Assistant
Professor at Saga Medical University. 1990 Ph.D. degree in
Medicine from Niigata University. 1990 Postdoctoral Fellow at
RIKEN. 1993 Section chief at National Institute of Neuroscience.
1998 Present position.
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H£95,

F7z, MO FEEF I, BE Mo
TRARTE D /NT U AN E BB % BT, B PE - #t
B ISFRIE - 9 -9 - iR MEE T 72 & D REHRE RO IS IE
21X, BB D T RT o A DI D BLEE
PEDHE KB E T AT ERRIBENTVD, RAFFET
VK, i 0D B A 2 S N7 AR L ) IR BT AR S A LT R X
V=TT VI AEVERRL, BLEEMEOBE R AN O K
BROEKERRIC KIT T EE 5 7L~V TRRPL,
FERB O T OBRL S~ — T — DB %
Higd,

The amygdala is a major emotional center in the
brain and its dysfunction is involved in major mental
depression  and

(OCD).  The
amygdala is a complex structure that consists of
detailed
understanding of the gene expression pattern of the

illnesses, including autism,

obsessive-compulsive  disorder

several interconnected subnuclei. A
amygdala may help to identify genes whose altered
For that

purpose, our research team will intend to construct a

expression underlies these disorders.
genomic atlas of the mouse amygdala.
There is s a growing body of evidence implicating
an increased ratio of excitation/inhibition in the
pathophysiology of major mental illnesses including
schizophrenia, autism, depression and OCD. In this
mission, we will intend to generate animal models
in which a ratio of

for mental illnesses,

excitation/inhibition is increased by genetic
down-regulation of glial glutamate transporters.
Downregulation of glial glutamate transporters
results in decreased uptake of glutamate and elevated
glutamate overstimulates glutamate receptors.
Through the analysis of animal models for mental
illnesses, we aim at elucidating their underlying
neurological mechanisms and developing possible

biomarkers for mental illnesses.

B LN O T 2 RT L AN X B D BB MDY
RS, Bk& IREr R B g | E i 27

Fig. Many neuropsychiatric diseases are caused by
an increased ratio of excitation/inhibition in brain.
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Understanding the mechanisms of hippocampal and cerebral neocortical development
through visualization of the developmental processes
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2002 4= & 0 Bk, Although the behaviors of the migrating cells in the

developing cerebral neocortex have been well

NAKAJIMA’ Kazunorl? MD’ PhD described, the behaviors of the migrating cells in the

Professor, Department of Anatomy hippocampus have not been fully investigated, and
Keio University School of Medicine the molecular mechanisms that regulate the
1988 Graduated from Keio University School of Medicine. formation of these structures are not completely

1988-1990 Resident physician, Keio University Hospital.1994
Ph.D. Graduate School of Medicine, Osaka University. 1994-1995
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1999-2002 PRESTO Investigator, JST. 2002- present position.

understood.
In this project, we will first establish a technique for

investigate how the well-organized structures in the
developing cerebral cortex are formed, including
how the layering and axonal projection patterns are
regulated. In addition, we will establish and analyze

KT B BT 0D 78 A3 2 36 U D B Rl A7 a mouse model of brain ischemia in the embryonic
DI FETHRV AL X TETe—J7, KT stages. We will also contribute to the other projects
WTITIE AP 720, Fiz, M85, RIHT R E 2 [ in the program by visualizing the developmental
D7, FHARREEE O 7 I O W TR processes of the hippocampus and cerebral
LN, ZIHOH I, BRI - L NAYE K O neocortex.
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Clinical research of social cognition in children with developmental disorders
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Director,
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Social cognition in patients with developmental
disorders has been studied through the point of non
verbal or verbal communication. Especially, autism
is one of the developmental disorders characterized
by
communication.

impairments in social interaction and

Individuals with autism have

abnormal face recognition and identification of facial
difficulty the
meaning and often show pragmatic errors

expression, in catching implied
in
conversation. It is widely accepted that abnormalities
of language communication in autism are based on
the memory process of the word in social context,
alterations in discriminative ability or semantic
processing, mainly by means of verbal or pure tone
sound. Individuals with autism have difficulties in
voice perception, such as lack of apreference for
their mother’s voice. Recently, fMRI studies have
identified voice-selective areas in normal adults,
located in the bilateral Heschl cortices and along the
anterior superior temporal sulcus (STS). So, we have
planned to investigate the voice specific findings in
children with developmental disorders using EEG
the

substrates of voice perception in healthy adults using

methodology. First, we elucidate neural
simultaneous NIRS and EEG recordings in both
hemispheres. Consequently, we modify the voice and
non voice sound stimuli for children with typical
development. We establish the new assessment scale
for voice sensitive social cognition in developmental

disorders like pervasive developmental disorders.

b S Y iR X
Fig. Changes of oxygenated Hb to voice stimuli.
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Elucidation of mechanism of perturbation of brain development in response to the

environment
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TOHYAMA, Chiharu, PhD,
D. Med. Sci.

Professor, Laboratory of Environmental Health
Sciences, Center for Disease Biology and
Integrative Medicine, Graduate School of
Medicine of the University of Tokyo

B. S. degree from the University of Tokyo, 1972. Ph.D. degree in
Toxicology from the University of Rochester in 1981. He started
his career as Research Scientist at the National Institute for
Environmental Studies, Tsukuba, Japan, 1981, and served as
Director of the Environmental Health Sciences Division from 1994
to 2004, and was transferred to the current position in 2005. He has
been serving as a member at the various international and domestic

expert committees on risk assessment of chemicals.
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We plan to elucidate how environmental factors
affect and perturb the normal development of the
brain from the aspects of behavior, brain regions, and
specific cell populations. Using rats and mice, we
have already studied and demonstrated that in utero
and lactational exposure to environmental chemicals,
including dioxins, affect the developing brain to
induce learning deficit and emotional abnormality
later in adulthood. Thus, first, we will study
emotional behaviors, with as pecial reference to
emotion and social life, to unveil the mechanism of
toxicity using our unique behavioral test system. We
will also study how enriched environments will
the
perturbation. Second, we will analyze the possible
effects

neuronal

contribute to brain development or its

of environments on neurogenesis and
Third,

fluorescent-LMD methods (Co-developed by Leica

network formation.
Microsystems) and qPCR will be applied to specific
cell populations. As a whole, we will clarify the
relationships between specific environmental factors,
behavioral and

and morphological alterations,

molecular events.

: ZORFFEOBEE
Fig. A scheme of the outline of this research.
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Environmental gene regulation and functional control in diencephalic development
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Leader for Shimogori Research Unit. 2010- Present position.

Kbt 7 K038 A2 N (LR SRR T358) 13K
T R, W, RPkIRZe & oM IR LB R L C
B, i RS BE oA AR TE s M D #E R I B R
ERIZLTWD, I ORIIN 7 — U LR EHE S &
— BRI LTI Y, 1 O sl ER B LR IE
DATNZEV B AW EL RITL 2N OHERE L TERE
ZIEAST D, MM Y RE D HEFRF & D R HE ks fiig I
(U, 1% ORNSEIR COBIR T HBLOMENT, PEREME
T L ORI B - BR BT BN & S8 - OFH BAE
HEf T LM AR AR THDH, AFIE TIT YA
FIZBWTERR L RIME S -7 M7 225 AL, M
ARG AL DM OREREL Z DR EIC L B EZ T
D g Re LR ST ISR A RN T 5, EHIT, BE
BREE, BREEWE 0L DBREE R DMRIIN C OB 758
RBIOZOMEBEIDRAEICIETZELFAL)
2925,

Diencephalon contains thalamus and hypothalamus,
which develop from posterior part of telencephalon.
direct connection

They make to neocortex,

hippocampus and amygdala, respectively, and
function to maintain higher order cognition and
in the

place

event
take

independently, however, later stage development

homeostasis. E arly patterning

telencephalon and  diencephalon
such as circuit formation is influenced by each other.
Moreover, their connectivity, cell survival and
dendrite formation are influenced by neuronal
activity.

To maintain healthy developing brain, revealing
molecular mechanism of reciprocal interaction of
environment and brain development is crucial.
Therefore, we will analyze gene expression
difference, axonal projection and dendrite formation
in diencephalon in case the neonate animal is
exposed to special environment such as maternal
separation and high fat diet. Our study will provide
framework of molecular mechanism of activity

dependent brain development.

DR~ U ADRMN O BT REB NS —
Fig. Multiple gene expression pattern in neonate
mouse brain.
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Gene-environment interactions in the maintenance and disruption of mental and physical

(sleep and biological rhythm) health
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KUNUGI, Hiroshi, MD, PhD

Director, Department of Mental Disorder
Research, National Institute of Neuroscience,
National Center of Neurology and Psychiatry

1986 Graduated from the University of Tokyo, Faculty of
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London. 1998-2002 Lecturer in Psychiatry at Department of
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University).
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In the modern society, many people develop
stress-induced depression, and the resultant increase
in sick leave and unemployment is escalating into a
social problem. Our group focuses on the altered
stress response and depressive disorder and tries to
mechanisms, biomarkers,

elucidate  molecular

influence of life style, and gene-environment
interactions involved in the conditions.

We evaluate stress response by using laboratory

tests for the hypothalamic-pituitary-adrenal axis
function. We employ the omics approach (e.g.,
gennomics and transcriptomics) to find molecules
and biomarkers for stress response and depression.
In the search for the influence of life style, we place
a special emphasis on dietary intake and nutrition.
One of our goals is to establish nutritional approach
in depression, i.e., to indentify dietary and nutritional
factors at risk for depression and develop nutritional
interventions which are effective in the prevention
and treatment of depression.

The recent progress in neuroimaging techniques
such as high resolution brain structure imaging,
diffusion tensor imaging, and magnetic resonance
spectroscopy also enables us to examine the
relationship of stress response and depression with

brain structures and functions.

AIFTE DTk
Fig. Strategies in the study.
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Evaluation of circadian and homeostatic regulatory function of human sleep and its clinical

application
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Molecular basis of functional network between biological clock, sleep-waking and mood regulation
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Director and Chair,
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In our 24-hour society, we are exposed to various
circadian disrupting lifestyle factors such as shift
works, jet-lag flights, night owl life, or excessive
artificial light exposure during night. As a result, an
increasing number of people are suffering from
persistent sleep problems. Sleep debt and irregularity
in modern people also cause adverse effects on our
mind and body, e.g., increasing the risk of depression,
human error and metabolic syndromes.

In the SRPBS, we investigate the functional linkage
between sleep-wake/circadian regulation and mood,
alertness, cognition and  metabolism/energy
expenditure to reveal the physiological meaning of
maintaining our sleep habits stable and sufficient.
For countermeasure against these sleep problems, we
newly develop a diagnostic system of individual’s
biological clock function by real-time monitoring of
clock gene transcription in peripheral cells as an
accessible surrogate of master clock in the human
brain hypothalamus. We also investigate a technique
to estimate individual’s sleep need and recovery
process from sleep debt. These research tasks evolve
into a support program to effectively obtain and
maintain vibrant social living by remediating one’s

inappropriate sleep habits.

(B2 O EIR R & i~ e i
Fig. Sleep problems in modern society and research
task of SRPBS.
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Homeostatic Regulation of the Body by Hypothalamic Nesfatin-1 Circuit and Vagus-Mediated

Peripheral Environment
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The metabolic and environmental information in
the periphery is forwarded to the brain via the
blood-brain barrier (BBB) and/or vagal afferent
nerve, contributing to body’s homeostasis. The
(ARC)
peripheral factors passing through BBB, serving as
the 1st order center, in which NPY/AgRP and POMC

neurons play a pivotal role. Bipolar vagal afferent

hypothalamic arcuate nucleus senses

nerves sense peripheral factors and release
transmitters in the brain stem, though underlying
molecular mechanisms are poorly understood. This
study develops effective method of analyzing vagal
afferent and explores how the ARC and vagal
afferent neurons are regulated by metabolic and
factors. The

paraventricular nucleus (PVN) receives neural inputs

environmental hypothalamic
from the ARC, brain stem and other brain areas,
serving as the integrative center. We study how the
PVN, particularly its new players nesfatin-1 and
oxytocin, regulate feeding, circadian rhythm, stress
and autonomic function. In extension, we also
conduct a translational study from animals to
humans in collaboration with National Center of
Neurology and Psychiatry. We aim to identify the
hormones, meal style/ components, and
environmental  factors that work through
ARC—PVN and/or vagal afferent—PVN pathways
to enhance body’s homeostasis, and to establish the
basis for treating difficult neural and metabolic

diseases by manipulating the peripheral-brain axis.
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Fig. Peripheral-brain axis regulating homeostasis.
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Unraveling of protein phosphorylation signals differentiating normal and abnormal brain

ageing
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Some people keep high intelligence and motor
performance while the other people lose those
facilities earlier during ageing. Previous researches
have been focusing on the molecular pathology from
of dementias. However, an
of that

environmental factors influence onset and progress

gene mutations

increasing number reports  suggest

of dementias. Therefore, we need to address
molecular interactions between genetic backgrounds
that

differentiate normal and abnormal ageing of the

and circumstantial factors regulate and
brain.

It is possible to assume that environmental factors
induce different onset and different progress of
dementia even in people possessing the similar
genetic background. However, basic knowledge to
understand this scheme is lacking. We do not know
completely which kinds of signaling pathways are
changed in dementia brains. We need to understand
how environmental factors affect such signaling
pathways underlying dementias.

In this research, we generate new mouse models of
non-Alzheimer type neurodegenerative dementias,
and perform whole phosphoproteome analyses using
normal and disease human/mouse brain samples
(Alzheimer and non-Alzheimer neurodegenerative

dementias), and identify protein phosphorylation

signal pathways that shift normal ageing to
neurodegenerative state in these dementias, and
clarify how environmental factors affect the

abnormal protein phosphorylation signal pathways.
Furthermore, we unravel circumstantial factors that
accelerate abnormal brain ageing.
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Elucidation of genetic and environmental factors in brain aging and neurodegenaration
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The aging of the human brain has been emphasized
in the cerebrum but the cerebellum also become
atrophic during the normal aging and may contribute
the falling tendency of the aged. In this research, we
investigate molecular bases and environmental
factors related to the normal and abnormal or
pathological aging of the cerebrum and cerebellum
such as senile dementia and spinocerebellar
degeneration (SCD) studying alterations of gene
expressions. Using mouse and macaque, we study
the alteration of gene expression of the cerebrum and
cerebellum in the young, adult and aged. In human
beings, it is difficult to get the brain samples and we
started to compare the gene expression between in
the most and least affected portions. As pathologic or
degenerative conditions, Alzheimer’s disease and
SCD will be studied. Oxidative stress with or
without vitamin E environmental enrichment are
investigated using o TTP-/- mice. The research would
make it possible to find candidate target molecules to

treat the pathological aging of the brain.

TgAPPsw TgAPPsw x TTPa-/-
AT = =T VT InANHTER R E B A R TR
Vr=yJ~vUA APPsw 2 a TTP % /w27 LT[R
LA AT 2T B LET VY A~ —hF %
DRSNS,

Fig. Transgenic mice of Swedish mutant amyloid
precursor protein (APPsw) under oxidative stress by
crossing with aTTP-/- mice reveal severer amyloid
pathology.



TMEHEEMEORELTRERX L RXIZLDHEL - TERED D FEBHZH

Analysis of the molecular basis of brain aging and degeneration due to failure in metabolic

homeostasis and environmental stress
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In the 21* century, human beings are confronted
with an unprecedented era of longevity and excess
nutrition. Environmental stress, caused by failure in
the metabolic homeostasis due to diabetes and
metabolic syndrome, is highlighted as a strong risk
for Alzheimer’s disease, although the molecular
mechanism remains elusive. In this project, we
elucidate the pathomechanism of Alzheimer’s
disease in relation to the failure in insulin action, the
latter being key to the metabolic homeostasis, using
genetically engineered mice and cell cultures, aiming
at the establishing strategies for the prevention and

treatment.
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Molecular mechanisms by which environmental stress evokes molecular stress and

neurodegeneration
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A variety of environmental stresses threaten brain
health and are principal risk factors of mental and
neurological disorders. The molecular basis of
neuronal responses against environmental stresses is
essential for brain health maintenance, and its
dysregulation leads to neurodegeneration. Therefore,
such molecular basis is an important research subject
toward the elucidation of the mechanisms of brain
health maintenance and the understanding of
pathogenesis of mental and neurological disorders.
By the focused examination of molecules that
functions in sensing and responding to various
stresses as ‘internal factors’, which confront
environmental factors (‘external factors’), such as
womb environment, developmental environment,
diet, sleep and social stresses, we expect that we will
be able to elucidate the molecular basis of neuronal
responses against environmental stresses and the
molecular mechanisms by which environmental
stress evokes molecular stress in the brain and
neurodegeneration. In this research project, we focus
on the fact that environmental stresses irritate cells
through various types of cellular stresses, such as
endoplasmic reticulum (ER) stress, oxidative stress
and mitochondrial stress. From the elucidation of the
molecular mechanisms of cellular responses to these
stresses, we would like to clarify the molecular
pathogenesis of neurodegeneration and pursue the
strategy for maintaining brain health as well as for

overcoming neurological disorders.
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Elucidation of the regulatory mechanism for intracellular protein accumulation: the risk

factor for brain aging
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As a member of the group E in the Strategic
Research Program for Brain Sciences, we elucidate
the difference between healthy brain aging and
pathological brain aging. For this purpose, we focus
on the protein accumulation in the aging related
brain diseases, such as Alzheimer disease, Parkinson
disease etc. and in aged brain. We will find the

mechanism of protein accumulation in those
conditions and also elucidate the regulatory
mechanism.

We have been working on the protein aggregation
in polyglutamine diseases and on the aggregate
interacting proteins (AIP). Among those AIPs, there
are several candidate molecules, which might be
involved in the protein accumulation in aging related
disease condition. We investigate the role of those
molecules in the mechanism of protein accumulation
and degradation. Furthermore, we also investigate
the knockout mouse of some transcription factor,
which was identified in AIPs. In this mouse brain,
the protein accumulates. Systematic analysis to
identify the factors, which are involved in the
cascade related to this protein accumulation, should
reveal the factors, which relate to aging related brain
diseases.

We also study the effect of environmental or
extrinsic factors including food intake on protein
accumulation in the brain, especially on the protein
degradation by autophagy. We will investigate the
possibility to regulate brain aging through dietary or
lifestyle habits.

B E A i AL ~oiE
Fig. The regulation of protein accumulation: toward
the regulation of brain aging.
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