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KIKUCHI Masataka
AOYAMA Azusa
HASEGAWA Mai
OBINATA Ai
KUWAYAMA Emiko
TSURUKI Sumie

SASAOKA Toshikuni
FUKUDA Nanaho
ODA Kanako
ADACHI Shuko
SASAKI Ayane
KUWABARA Sayaka
NAKAMURA Koto
KOBAYASHI Fumiko

SASAOKA Toshikuni
ABE Manabu
MOCHIZUKI Yukie
UCHIYAMA Sumika
KOBAYASHI Tomoko
HAYASAKA Kaori
OBATA Momoko

MATSUI Hideaki

TADA Mari

SAITO Rie
YOSHIDA Mariko
SUNAZUKA Mako

ONODERA Osamu
KATO Taisuke
HIROKAWA Sachiko

MATSUI Hideaki
HISHIDA Ryuichi
YAMANAKA Tomoyuki
DOUGNON Godfried
OTSUKA Takayoshi
SAKAI Akiko

MATSUI Noriko
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OISHI Makoto
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SUZUKI Tomoaki
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TSUKAMOTO Yoshihiro
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YONEOKA Yuichiro
SHIBUMA Satoshi
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MARUYAMA Kouichi
HONMA Takuma
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Dept. of Brain Tumor Biology
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We collaborate closely with the Department of Neurosurgery
to establish cell lines and xenograft models from resected brain
tumor tissue. By developing brain tumor models that faithfully
recapitulate the original tumor and by collaborations both inside
Japan and abroad, we aim to elucidate the pathophysiology
and resistance mechanisms of rare brain tumors. Treatments
are not restricted to chemotherapy and radiation but also
include molecularly targeted therapy, epigenetic modifiers, and
photoimmunotherapy.

We have now just assembled a new team and will strive to
tackle new projects, including elucidating the pathophysiology of
neural regeneration, assessing plasticity in the epileptic brain, and
visualization of glioma-neuron interaction. We will also collaborate
with other Departments inside the Brain Research Institute to
answer complex problems using state-of-the-art techniques.
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Nishiyama*, Mikuni* et al. Virus-mediated genome editing
via homology-directed repair in mitotic and postmitotic cells
in mammalian brain. Neuron. 2017; 96(4):755-68. Mikuni
et al. High-throughput, high-resolution mapping of protein
localization in mammalian brain by in vivo genome editing.
Cell. 2016; 165(7):1803-17.
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Dept. of Cellular Neuropathology

AR LS L ERES
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LWLEEHI D CNTEME XY RV B R BTS2 L ITLELT:
(Neuron,2017), 44 12 [SLENDR] 3 X O*[VSLENDR | ® 75
EEERME L, SREOMIE - T AU =XLEHELET, S5I2,
SUBICEE LS IREBICBWTCZOMIE - T A= LnE
DIDNTEHELTND DD EFRL LT IREOHELEH 727
BB ORI O T,

Our goal is to understand the physiology and pathophysiology
of the brain at the cellular and molecular levels. We established
“SLENDR?”, a technique based on in vivo genome editing, to image
endogenous proteins with high specificity, resolution and contrast
in single cells in mammalian brain tissue (Cell, 2016). In addition,
we recently developed “vSLENDR”, a genome editing method
to target virtually any cell-types, areas and ages across the
brain, widely expanding the applicability of genome engineering
technologies in the broad field of neuroscience (Neuron, 2017).
Using “SLENDR” and “vSLENDR?”, we will explore the cellular and
molecular mechanism underlying long-lasting memory, and further
investigate how the mechanism is impaired in memory disorders
to provide new therapeutic strategies.
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Dept. of System Pathology for
Neurological Disorders
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EIRIGE D3DAX—Y v 7 BN OMESL % BFE L E 30 © ML
DBGIT BV TIE, BB O KRR D 2037 B O I JEE
FPEEOMEPNEETY, o B O e MKE 2006 REAFARFFELAZLET
BOBEI L TEAIROKBBEOE T 2, VETAF V7 el o
RAFAZREFRARN 5
Sy S B 7, AN = __ S N s
&kEElEE?“ZaB'EE&E%ﬁaj‘mi\SDvﬂ/%’ﬁ? AR=I VT 2017 FEASIIET LIS
BUILHHEOLERE LT >TWES, 2TNO0REET RT3 2018 HEEASZIHIER F=a7 - ~SvoHis
WL T2 ML 92 L3I ek D 2D TH WL L TET: 2021 ¥ORAFMAFRA Hi
RERHY 2 AR AR e (L BT 12 b 2 A 3D EUDG Y AL BT -
P 36 2> 3D SR (R 0 B 364 0 U T, 7 72 2 3D IR -
m - Tainaka et al. Chemical Landscape for Tissue Clearing
DHELEBIRLET, Based on Hydrophilic Reagents. 2018; 24(8):2196-2210.e9.
) ) ) ) ) Tainaka et al. Whole-body imaging with single-cell resolution
Current biopsy and histology have long relied on thin-sectioned by tissue decolorization. 2014; 159(4):911-924.

2D images with several chemical staining methods and specific
immunohistochemistry. Facile 3D visualization of human brain
tissue with single-cell resolution would provide a novel concept of
the neuropathological diagnosis and contribute our understanding
of pathological mechanisms based on comprehensive and
quantitative analysis of individual biomarker. In this laboratory,
we aim at establishing a novel 3D neuropathology by developing
a highly efficient clearing protocol for human brain tissue and
combining with a rapid 3D imaging using light-sheet fluorescence
miCroscopy.

(A) F 1 2 /S A — MRV EDLERMEE MVX10-LS (A) CAG-EGFP ¥ 7 ARD A X —2 >0
(B)EM 1 cm JOY DBRENRA X =TT (B) CAG-EGFP ~ 7 AR A
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Ueno M, et al. Corticospinal circuits from the sensory and
motor cortices differentially regulate skilled movements
through distinct spinal interneurons.

Cell Reports 23: 1286-300, 2018
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Dept. of System Pathology for
Neurological Disorders

R [EEEORMEDE
W HHABEBLNIZLET

P PR e AMB I KD e B SR E S 5 &, #HAE [l
DFELCEE THREOREEL S SBT3, MMz
BREBPEAETLREDIRIEFHICZLVO, 2hEDBRERS
TR 2B R WIR BRI R IR STV ER A, AFFZEET
F BRI OREICIVBESNREROFEEY BIgLT:
EBREZToCWES, b INE T BERIIEBELR
AR DS, BREN TIED DL OH 1z RIS E/ED L,
B AR OMBEEZE RS IB LR RELTSEELT, 2
PRFEE] & ATFEAR 9 W7 2 B LT ML RIS 2 EDE S 2L
TR R EEANEESCHEE R LT wWEFZTWET, 2072
DARMIFTE T, FEEM & EH K. BH ORI AT LD
BB MO BERBECZ DT A0 =X b, BiEFEHE
OFEWIZHRA TV ET, BEFUE VAL T/ VAL —
P— S ACEFRAR T A IT AT, SRTCATEVRNT 2 &4 H%
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Central nervous system injuries due to stroke or trauma disrupt
neural circuits and result in severe functional deficits. The brain
and spinal cord have very limited capacity to reconstruct the
circuits once they are damaged, and therefore no effective
therapeutic methods have been developed so far. We previously
demonstrated that spared motor and autonomic circuits are
dynamically reorganized after injuries and influence the recovery
process of functions. These results suggest that controlling
the rewiring of circuits could help establish proper neuronal
connections that support functional recovery. The goal of our
study is to understand the process of rewiring and the underlying
molecular mechanisms and neural functions. To achieve this, we
are analyzing neural systems of both normal and injured brain
and spinal cord, using cutting-edge techniques including mouse
genetics, viral tracers, optogenetics, chemogenetics, omics
analyses, and 3D behavior analysis. We believe that this study will
pave the way to develop novel strategies to regenerate circuits
and restore neural functions.
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Dept. of System Pathology for
Neurological Disorders
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The genetic causes and susceptibility to brain disorders are
encoded in the genome sequence. Recent advancements in
sequencing technology give easy access to an individual's

Yoshida K., et al. Chromosome fusions repatterned
recombination rate and facilitated reproductive isolation
during Pristionchus nematode speciation, Nature Ecology &

genome sequence. However, understanding the "meaning" of Evolution, 7, 424-439, 2023

this genome sequence is extremely challenging. One reason for Yoshida K., et al. Rapid chromosome evolution and acquisition
this is that the genome sequence is not like a book written all at of thermosensitive stochastic sex determination in nematode
once but formed over long periods of evolutionary time through androdioecious hermaphrodites, Nature Communications,
events such as mutations, recombination, selection, introgression, 15, 9649, 2024

and genetic drift. Furthermore, the diversification of the genome
through these changes contributes to differences in susceptibility
to diseases among individuals. Evolutionary genomic biology aims
to elucidate how these evolutionary events occur and to reveal the
principles of genome diversification using model organisms such
as nematodes. Applying this knowledge to the analysis of the
genetic background from which disease-causing mutations arise,
we analyze publicly available human and mammalian genome and
aim to uncover the origins of brain diseases.
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Tanaka Y et al. Primary spinal cord gliomas: pathologic
features associated with prognosis. J Neuropathol Exp
Neurol 2024; 83:1010-1019.
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Dept. of Pathology
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Mission
To provide the highest quality pathology services and scientific
evidence focused on the advancement of developments in the
field of neuropathology.

Vision
As an academic pathology department, we aim to deliver a
high degree of professionalism in clinicopathological diagnostic
services and neuropathology research, utilizing comprehensive
and innovative approaches and building departmental
competence to meet the needs of patients, institutions, and
society.
Our approach will involve taking full advantage of opportunities
to advance both the science and practice of neuropathology
through the Lab-specific and collaborative research, which
hopefully will produce leading practitioners and researchers.

Cje‘reﬁelllar. coll'té,xu, 3

ZRIFEME (Multiple system atrophy) (&a->X %
LA YOBRICK) A =7 - 15 /IR BERSE
*. BEHRERICEADEME U /NGt EEN LI/ —
F2V AL BEERIERZET DFEETY . FRERY
ITERDEARZEDH D EEHTIED Y EEAD. B
BREFICERRFEOEEEBEISETL TVWD I EDE
L a-Y R LAV OBEEPEMEOERKNEBEY
2 EFREET L, SE BBEOSIRBUCENTH
=7 1B /NHROEMICEAEZRD . NHASR
EFTHICER LIz EE X DD SEREEMSARZ R
# L% L7z, Ozawa M, Saito R, Kakita A.. J Neurol
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Dept. of Molecular Pathology
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Our research activities are generally based on morphologica
lobservation of central and peripheral nervous systems of
patients suffering from various neurological diseases. Abnormal
accumulation of protein in neurons and glial cells is a histological
hallmark of neurodegenerative disorders. The goals of our research
are to elucidate molecular mechanisms of neurodegenerative
movement disorders as well as of dementing disorders and to
develop novel therapeutics for these intractable diseases. We
are currently focusing to determine the molecular mechanism of
autophagy and inclusion body formation in neurodegenerative
diseases, including Parkinson’s disease and related disorders. We
are also developing animal models of multiple system atrophy. The
main topics of our current researches are as follows:

1. Mechanism of inclusion body formation and neurodegeneration
in neurodegenerative disorders (Parkinson’s disease, dementia
with Lewy bodies, multiple system atrophy, tauopathy and
motor neuron disease)

2. Activation of autophagy and therapeutic approach to neurodegenerative
diseases

3. Pathological, biochemical and behavioral analysis of animal
models of neurodegenerative disorders
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Dept. of Neurosurgery

R HoHEETFZNIC,
RITIHmFM L
R SFHRICHEATT,

AT E MR ARDEREFME L E LT MR ETT
25, WSS E LW O MR LR BB D, AL HAR TR O
AR AR O FIERECTH D, BRR TOEMITT T2 5 E R
FIILTERIEIBELTCWE S, B, BRE CEEEHE O
FRFREIN LR 21X U, 2T —TVIT LB NI S PIRIE ., [E ST
65798 s B & LS U 72 C A 00 A0 B RE RO IR BR O T IRT 16 9%
GEERELLTWE T A PFRE TIEES HR O MIEE 05

j(E %}sz - FAMI 5 P 72 W AR B DI 2R R 2 00 %0 PR 1
TEARIE D BTS2, T S S MM AR SR P AT 2 50t S & L 72 AT S8

W VAT BB N =TV AT LI T A5, FEEEEN
1097 FEASESHES WACBUREIC X M FAFE B O TR OFZE L & T hd
2003 {§+(ES)BE. MOV KRS R ORI AHAR I K SCEIR T 2RI LA T
2011 FRAZINFRR B BOES, ERFEREIIOVWTIRTEFRTOBES LI EE LY

2016 FRKZBERTERT EBIR

ITICHIR TS 288513, B LLTHE—E DD T,
2023 FBAZBMEHET %S AT ESRAN. BAREELLTHE LOTH.

D

Daiju Mitsuhashi, Ryuichi Hishida, Makoto Qishi et. al
Visualization of cortical activation in human brain by
flavoprotein fluorescence imaging. J Neurosurg. 2022 Feb
18;1-9.

We are a clinical department specializing in neurosurgery,
uniquely affiliated with the Brain Research Institute of Niigata
University. We aim to precisely answer clinical questions through
basic and translational research and using the results to improve
clinical medicine, which has been continued ever since the Brain
Research Institute was founded. Currently, our clinical focus
includes skullbase surgery, endovascular treatment, malignant
brain tumors, epilepsy and functional surgery in collaboration
with the National Nishiniigata Chuo Hospital. The main research
areas we are currently investigating include: elucidating treatment
methods for brain tumors using cultured cells and xenograft
models, investigating nerve axon regeneration and growth
mechanisms, developing assistive surgical technology to enable
accurate simulation for complex neurosurgical cases, and

™ 2.0%

L - 2.0% education of young neurosurgeons. Additionally, we are exploring
TSP EAERENRSE BV PR EEEHA X - S OWE non-invasive fluorescence methods and ways to visualize
FEE TSEVBAANX =Y, FMEREEICERD SR RISHE U, 148 intraoperative neural activity, aiming to significantly advance future
ICEWERVEBERGDPELC TS, neurosurgical treatments. Our clinical environment offers a unique
TRIBFOMAA A =220, 7S EEERIEERISIGEVRISDH#BH B opportunity to consult with top researchers at the Brain Research

Institute on experimental methods and related matters.
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Dept. of Neurology

General Neurologistx B A% L.
BRRERBORREBIBLIT,
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The Niigata University Brain Research Institute possesses not
only a basic neuroscience branch but also a clinical neuroscience
branch: Departments of Neurology and Neurosurgery. Thus, the
aim of our Institute is to overcome brain diseases. We study a
wide variety of brain diseases by using genetic, biochemical, cell
biological, histological, and imaging approaches, in collaboration
with other departments in the Institute. In the past 50 years,
we have produced favorable results of clinical and basic
research. In the beginning, we revealed Niigata Minamata and
SMON diseases, which are caused by toxic reagents, making
us to have profound connections with society. Up to now, we
established entities of novel brain diseases and elucidated their
etiologies and disease mechanisms by genetic, biochemical, and
histological approaches. We have also educated a large number
of neurologists. Careful observation of patients by the excellent
neurologists brought us fruitful success in a new discovery. Our
research is attributable to the support of patients and clinicians,
and we will keep tight connection with them. Neurologists need
comprehensive knowledge of medicine and a wide range of social
skills including communication, leadership, and problemsolving
skills. We actively train young doctors to acquire the knowledge
and skills to become a specialist in various fields from a cutting-
edge basic neuroscience to practical neurology. We are
professional for brain diseases and will ensure the best possible
support for our patients.

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

1 Neurology
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Hara K, Shiga A, Fukutake T, et al. Association of HTRA1
Mutations and Familial Ischemic Cerebral Small-Vessel
Disease. N. Engl. J. Med. 2009 Apr; 360(17):1729-39
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HEEMESAREERE L F Ll 1EROEETREE L7 F VB TIMBER IR
L T /NS ERSESTM 2 7 — LSARA (Scale for the Assessment and Rating of Ataxia)
TIE2HDWENELNE L7 (p=00582). ZDHERICE D\ KW KRERBBD
ERHSEENE T . AABOHERIFEE eClinicalMedicine (2024) ICB&E < hE L7
(doi: 10.1016/j.eclinm.2024.102952) . KM FISAMEDD Z#E % 5 1} TEESNE L
(22ek0109459n0003).

We conducted a multicenter, physician-initiated clinical trial for spinocerebellar
ataxia type 6 (SCAB) from 2020 to 2022. After one year of treatment, the group
receiving the investigational drug L-arginine demonstrated an improvement of 1.52
points on the Scale for the Assessment and Rating of Ataxia (SARA) compared to
the placebo group (p = 0.0582). Based on these findings, a larger-scale clinical
trial is recommended. The results of this trial were published in eClinicalMedicine
(2024) (doi: 10.1016/j.eclinm.2024.102952). This study was funded by a
grant-in-aid for the Practical Research Project for Rare/Intractable Diseases
(22ek0109459n0003) from Japan Agency for Medical Research
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Dept. of Integrated Neuroscience
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A final objective of human neuroscience is the elucidation of
brain functional organization of human-specific brain functions,
for example, language and abstract thinking. The Department of
Integrated Neuroscience focuses on the research and education
of physiological human brain function based on integrated
applications of state-of-the-art, non-invasive technologies such
as functional MRI, diffusion tensor analysis, and high density
electrical mapping.
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Dept. of Biological Magnetic Resonance
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Continuous technological development represents an
indispensable component of the recent remarkable advancements
in the state of our knowledge of human brain function. Magnetic
resonance is a field which provides a number of versatile non-
invasive methodologies applicable to the analysis of human
specific brain function. The Department of Biological Magnetic
Resonance focuses on the research, development and education
of magnetic resonance technologies as well as the research and
education of human brain function based on integrated knowledge
of advanced engineering and non-linear computational analysis.

Schematic

Simulation
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Dept. of Functional Neurology &
Neurosurgery
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Recent development of in vivo imaging enable us to track
disruption of brain environment, such as abnormal protein
deposition and neuroinflammation in addition to neuronal function.
The aims of our department are to investigate the watershed
between healthy brain aging and brain diseases, and to reveal
pathological bases of diverse brain disorders using multimodal
imaging technique including PET (positron emission tomography)
and MRI (magnetic resonance imaging). We will execute the
clinical imaging study contributing to finding out pathological
bases of neuropsychiatric disorders, leading to the establishing
novel techniques of early diagnosis, treatment and prevention,
by collaborating with government, industry, and academic
researchers inside and outside Brain Research Institute. As a
leading laboratory in this field, we have ambitious plans to cultivate
human resources capable of conducting translational study.
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Tagai K, et al. High-Contrast In Vivo Imaging of Tau
Pathologies in Alzheimer's and Non- Alzheimer's Disease
Tauopathies. Neuron. 2021;109(1):42-58.e8. Shimada H,
et al. Association between AB and tau accumulations and
their influence on clinical features in aging and Alzheimer's
disease spectrumbrains: A [11C]PBB3-PET study.
Alzheimers Dement (Amst). 2017;6:11-20.

(PET, positronemissiontomography)
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Kikuchi M, Miyashita A, Hara N, Kasuga K, Saito Y,
Murayama S, Kakita A, Akatsu H, Ozaki K, Niida S, Kuwano
R, Iwatsubo T, Nakaya A, Ikeuchi T. Polygenic effects on
the risk of Alzheimer's disease in the Japanese population.
Alzheimers Res Ther 16:45, 2024 / doi: 10.1186/s13195-
024-01414-x
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Dept. of Molecular Genetics
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New anti-amyloid-B antibody drugs, Lecanemab and Donanemab have
been clinically implemented in Japan, and the therapeutics of dementia has
entered a new stage. Although clinical diagnosis of dementia was made
on the basis of clinical symptoms and morphological imaging, biomarkers
that reflect brain pathology have become more important in the diagnostic
process of dementia. Disease-modifying therapy that act directly on the
pathological proteins has become the focus of therapeutic development
for dementia. To lead this paradigm shift, our laboratory has been engaged
in research and development for better clinical practice in dementia.
Using blood and CSF samples collected through various dementia cohort
studies, we have developed biomarkers to reveal the progression of brain
pathology from preclinical to early symptomatic stages. We showed that the
measurement of amyloid-f and phosphorylated tau, which biologically define
Alzheimer's disease (AD), significantly improved the accuracy of clinical
diagnosis of AD. Blood-based biomarkers are expected to play an important
role in the diagnosis of dementia in near future. We have conducted joint
research to develop efficient blood-based biomarkers by collaborations
with industries that possess cutting-edge technologies. We believe that it
is important to understand dementia based on genomic information. We
have established one of the largest dementia genome cohorts in Japan.
We are conducting whole genome/exome analysis using next-generation
sequencer to find genetic risks unique to the Japanese population. We
showed that the polygenic risk score has been successfully adapted to
Japanese AD patients to predict
the inborn risk of developing AD.
We are also making an effort to
promote the implementation of
clinical sequencing and APOE
testing to realize genomic
medicine for dementia. Although
the environment surrounding
dementia research may change
with the times, we will make
progress of our research keeping
our mission in mind to contribute
to better society for patients of
dementia and their family.
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Dept. of Comparative &
Experimental Medicine
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Dopamine is thought to play an important role in motor control, memory,
learning and motivation. We focus on Parkinson's disease (PD), which
is one of the most common neurological disorders associated with
dopamine dysfunction. As PD animal models, we have developed
genetically modified mice targeting dopamine receptors and related
molecules. Through analyzing the behavior and neural circuits of these
model animals, we aim to elucidate the role of dopamine signaling on
motor control, learning and memory, and to develop a new therapeutic
approach for PD. Additionally, we are studying RNA-binding proteins
involved in neural circuit formation and function, as well as the effects of
in vitro culture of early-stage mouse embryo on individual development.
We are responsible for managing the university-wide animal
experimental facility, providing ethical and appropriate environments
for experiments involving a variety of animals, such as mice, rats,
rabbits, guinea pigs, dogs, pigs, Japanese macaques, marmosets, and
medaka fish. Moreover, we provide research support using reproductive
biotechnologies such as in vitro fertilization, embryo transfer,
cryopreservation of embryo and sperm. This support is crucial for
maintaining Specific Pathogen-Free (SPF) environment for experimental
animals and facilitating efficient research through planned animal
production. Furthermore, we are advancing the creation of genetically
modified animals using genome editing technologies, aiming to promote
animal experiments in the university.
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Fukuda N, Fukuda T, Percipalle P, Oda K, Takei N, Czaplinski
K, Touhara K, Yoshihara Y, Sasaoka T. Axonal mRNA binding
of hnRNP A/B is crucial for axon targeting and maturation
of olfactory sensory neurons. Cell Rep. 42(5):112398. doi.
org/10.1016/j.celrep.2023.112398
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Dept. of Animal Model Development
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Niigata University Life Innovation Hub
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Our research efforts are focused on understanding of molecular
mechanisms of higher brain functions such as learning and
memory. Making good use of current methods in molecular
biology and developmental engineering, we are now engaged
in the following projects: 1) functional assay of neurotransmitter
receptors and related molecules with gene-targeting techniques,
2) generation and analysis of animal models for human nervous
diseases, 3) establishment of germ line-competent embryonic
stem cells derived from rat embryos, and 4) development of basic
methods for generation of gene-modified animals using gene-
editing technology.
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Dept. of Pathology Neuroscience
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The neurosurgeons, neurologists, and neuropathologists of
Brain Research Institute, Niigata University, have performed
highquality clinicopathological practice for over 50 years. Through
the experience, as an academic pathology department, we have
built a comprehensive collection of human brain tissue resource
obtained from consecutive autopsies and surgical resections. We
take advantage of opportunities to advance the medical science
through individual and collaborative research by using the tissue
resource, for understanding pathomechanisms underlying brain
disorders.
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Hongo S, lkeda T, Tada M, et al. Novel Aspects of Hereditary
Spastic Paraplegia: A Clinicopathologic and Biochemical Study
of a Patient With a Heterozygous GCH1 Variant. Neuropathol
Appl Neurobiol 51:670006. 2025 / doi: 10.1111/nan.70006.
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Our brain diseases are unique, while we have no therapeutic
strategy for these diseases. We aim to develop diagnostic
methods and therapeutic strategies for these diseases. For this
purpose, we have to know the unique property of the brain and
brain diseases. The brain has a neurovascular network consisting
of unique cells. Most of the brain disease is accumulating the
particular protein within distinct nervous systems. We focus
on both these characters in our research by using more than
thousand human brain samples stored in our institute. The brain
bank gives us an excellent opportunity to elucidate the human
brain disease. Our current research projects are, 1) elucidation of a
fluctuation of RNA metabolism in the amyotrophic lateral sclerosis,
2) explanation of a mechanism for maintaining the neurovascular
coupling which contributes a higher function of our brain, 3)
developing the therapy and the new evaluation system for ataxia.
From an entirely new perspective, we will address these issues.

Control ALS

ALSEB RN D
TDP-43 mRNADS3 A7

A, C) ControliB# O BE B
B, D) ALSH#H DO REEB %
A, B) Hematoxylin#x

ALSOIEB AN Tl
HIATIOTDP-43 mRNAHLZE DM X %

C, D) TDP-43 mRNA in situ hybridization
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Neurodegeneration such as Alzheimer's disease, Parkinson's disease,
amyotrophic lateral sclerosis, and Cerebrovascular diseases including
stroke and cerebral hemorrhage, as well as Developmental disorders
and Mental illnesses, present significant challenges in terms of treatment
and management. Many of these disorders and disabilities have a high
incidence rate and are of utmost importance both in medicine and in
society.

Brain disorders may be perceived as highly complex and unique to
humans. However, various organisms naturally develop brain disorders
through aging or other processes similar to humans. For instance,
our laboratory has revealed that African Killifish exhibit a disease state
reminiscent of Parkinson's disease during aging, leading to numerous
insights that contribute to the understanding of novel pathological
mechanisms in this disorder. Cognitive impairment in various animals is
also occasionally reported in news and scientific articles. Furthermore,
a-synuclein, a molecular factor implicated in Parkinson's disease, is found
in fish, and the amyloid precursor protein, a molecular factor in Alzheimer's
disease, exists in fish and insects as well.

In our laboratory, we integrate the study of various research subjects,
primarily focusing on small fish species. We combine the cutting-edge
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Matsui H, et al. Proc. Natl. Acad. Sci. USA (2023)
Matsui H, et al. Nat. Commun. 12(1), 3101 (2021)
Matsui H, et al. Cell Rep. 26(7), 1727-1733 (2019)
Matsui H, et al. Proc. Natl. Acad. Sci. USA 111(32),
11846-11851 (2014)

neuroscience and evolutionary approaches, leveraging the esteemed
Brain Bank of our institute, and employing research methodologies that
cannot be replicated by Al for the next 20 to 50 years. We strive to unravel
the evolutionary origins of brain disorders and establish a fundamental
understanding of the pathophysiology rooted in the comprehension of the
physiological functions of molecular factors that underlie these disorders.

1. Conquering difficult diseases.
2. Supporting individuals with disabilities.
3. Leaving a significant mark on the history of science.

By shedding light on the essence of brain disorders, we aim to expand our
research achievements to areas such as industry-academia collaboration,
drug development research, and preventive medicine, making substantial
contributions to the treatment of brain disorders and the promotion of
healthy longevity. Furthermore, we actively propose approaches to foster
coexistence with disabilities and aging.

H. sapiens N. furzeri

(4

Young {
Aging + ’?l l Aging

Young

Parkinson’s Aged
disease (5 months)
Neurodegeneration a-Synuclein deposite
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Our endowed research department was established in the 2023
fiscal year with a generous donation from the NSG Group. As of
June 2025, Dr. Akihiro Sugai from the Department of Neurology
and Dr. Masayasu Okada from the Department of Neurosurgery
have been appointed as specially appointed associate professors
to lead our research activities.

Our mission is to deeply investigate the complex pathophysiology
of neurological diseases and leverage these findings to
develop innovative therapies. Dr. Sugai focuses on elucidating
the pathophysiology of neurodegenerative diseases, such
as amyotrophic lateral sclerosis (ALS), and developing new
treatments. Dr. Okada aims to establish a new foundation for the
diagnosis and treatment of neurological disorders by exploring
molecular markers that control neural axon regeneration.

This endeavor strongly resonates with Niigata University's vision
to "be a front-runner in life innovation" and the NSG Group's
corporate motto to "contribute to the development of local,
national, and international society through business creation.”
With a spirit of bold challenge, we are committed to disseminating
cutting-edge research from Niigata that contributes to global
health.

SHCFERHIREZ DT (2025F57)

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

29



s A %'JJ | - I [R]Af FE L

SCEBRFEARBIRREHIE  SERFIH] - FERmIpFFEl e

30

NERFREDERES B [HEFIA - HE
Wil m R EE BCDORZORZBA

RIEY Y — R %5 A U TRt m e B =

T. MRRMBPT—9 - EREFZ2EOH

51T, BRI
FRAZMMEATlE. FR22E4AK WKL AL Ny

DN RRIEEAERERDTmNHER
WRMRIEVTERESN, ENEREBDE
fRZB1EL. ANMEFHFIE T 28 KR
WIFEZICEADDERE. ZNICEDDE
FIBYTRADEH, - i E DO E ORI FIFRE
J=a2Z5 4L, MERREFEZD
HENBFICSVTESHRBHERFRZRIEL.

EfERRES 3 o

~r574v7av252 1
EeLTEEUE,
HEWERBEHOLN ) ZEEZ T, TR
28N S [ R R B EE A DEER T p—
EEHE A [CHADRIEESL, & - )
- T T B S

[CHHAFED S REUY —R7ZERLIC
R RERERFIR]DBITT. HE
A - HERFERREVCRERHSNTL
FI. AAAAICBRSNTEEREN

KRR DR IR A R S B ST DR g
SEERIATRITERC, ZILYN\AT—5K % ———
S D RHEERICEI T BIRIR - BT, N

FPHIZEIRMFER. ETIHIeRICEII
BELEDREZTENCIARL. T DAL
REFEEITI2OHIEE—DOHBEFIA - HE
WEMRELT, HFRZEU—RUET,

(&) T—E v IBH, SRRRADINEHERS (A)
ERRBONBIMA(1). () RERITPAE
HEEROSFHBESNI AR

QIR ) I AR R
HANRANAF ==Y —R
j . Ew?q; o4 FEH

bt T ,s‘-nq.- =
M

i Hwﬁ%ﬁ(ﬁ?—ﬁ—txéﬁztﬁtﬂ

27 ) NI KB T

(A 5 i i 5

wE
FukT— 7

glut CEST MRI

SH7FER IOV IINIHERR36H. ERF
REBHEHZ104. BREEHRSHZHRIRLEL
feo HEFIA - HEFZEPFREDFMIE. M
FI—LR—ITHBHLTVET,
https://www.bri.niigata-u.ac.jp/joint/

Ffe. BHOHBWMREENSNT 2. aRES
F—HFERBELTCVDRHHHIET, FRIRUICHE
A - HENTFERECEI I 23 EE B & CEiE
LCWVfZE, HEMEDORRPES R ZHEL.
HEREHDFHBISEC K SICHIR—RLTVE T,

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY




o A"
Wt

oY - BERERERZ WS

7k

Lic21id 7 a— R~ i X5

[MERIZE BEHAAMERETOI TN
s E A E AL 2 DGERRE BN D511 « BRRERT 72 & LI IMHhIX" D 5e iz His Ui

PEF A « AT RIS

FPILYNAR—IRBREDRAE. N—FVV VR HE
RMAIREBCE. MMERS. CNSONECH SR
JDRERIFDIETT . CNODRIDEBEEZHRFET DI
HICIE. B TEEBEMAENMNETT., TLUTRHRR
DETZTFRAURIGT BI2HICIE, BBERREANET
Jo COMMICE. #RLNILDODFEHRMEBRICHNR
T, AV EEEOKENIEU DELEEIFHER.
BREORBICHIBILEMEINTLINENHIFT,

COTOIIIME. BORIDETZERE T DHLLO
ERBDERZEFERELT, EEFR. 2. THE
EHEL, HREBRIRWUES P AMBRZITV. SRAME (K

FREARE [9F -

TRIHERNBEMZEELTCVET, EANICIE. O &
HR DO — AR ARAT OB LR, #RR DR E R DBAFE.
BEENMRIZAWCMBE O Ty EY T REICERJEAT
WK,

ERZTRT(E. FHACICHIE>TEBINTEHFRRK
MOOEEBM/NVIZFERL. HEFIACHEEIHEDOH

gEmREL. EANDERICIDIHRESISICHDHFET,

Fle, RFOHEZLAIZTAHAUICT —IERZEAL. O
ENEEDMBEZQ LIE2IET. ZRICHIEDHRE
HAESESERRFZEOPRLELT, EBRADEEHZE LA
MR RELE T,

BEREBIRE e Uc21t e J 0O — R Rkt BERL |

—

BEOSF. HEERRERS UCEEROFEREEREL, ERFEEL, SENRUERIEREAL, &

SEREHSC LB USETERD

& AUFlb i r 2 -

@ A= —h—ENRR—Z

PET
i A4
= | BermrER " =
: U

FaA KR

B (S D0405 ABERE B Afak—

E ?t@Fﬁ#ﬁk&UJ&%@&Aiﬁﬁﬁﬁ

fwu : ?}.-‘:‘ﬁ

it 95 0 BB EA BRI
SA T AN — 33/12/9— (¥R

- ARG T T B R | BRPRIEIR (Wl a5

@ B A7 AR Az bl A 1EE DHEVEF LA T BREEREwe L
@ﬁﬁ@ REsmEEE it D86 P Riin o= N DFFEIzLS @ HBEkhs
j S " L it s TR ETV IR
| y  EED S, HHFEREAERA B B
11 mi = | [ Emrzosmxs

g FLNOE Rk

i R — LSRR 4 r ,
e - $i5, . o wREEE 3o
_ =% Efym BH A
' ™~ Johns Hoplins U Asthus U BRE -0 7
i - AN Nature 2020 Nat Genet 2018 Mayo CllsadiFlarida ShE
—_— Nat Med 2020 MNat Meurosci2018
é&fﬁﬁﬁ#;&ﬁﬁ%ﬁn Nat Commun 2020

B S R BR D E PR A

& Bﬁuﬁﬂa <€YRAFLICEAL R EOREES -

KF B 67075 L0 EF] (R

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

31



- e 7 A
Bt e

Or

+[BEBRER D E

e A ISR LTl O )i R PSS 510 %

Ry — LOBHEZ L

SYhORIBMRMOREMRMIRZIESL, MRER
ERFCRIMTDE. FEFOHMERDILm CHDMEM
HCBRMEBGHNTTET 2. EBEEM. FHFHEHER
FURY—=LDOX/NFTIZwhPEEL. ZIEEEE
UTMRNADIBERZTTIC 7 =/ BHINEN D EIC K> THE
%o UNULZDOURY —LADEJREZIER [RGB N>
Teo RRBZXR(BERER) OEBHIFEOHBME
T, BREEBMEZAVINY T I ZybOIVIR—X
VhDS6E, KUTIZVRDPO/1/20HAREEZTE
T UIc, MRREBRFORBICI>TINSDY—Y
MEZ. BRRESHROERDITEN BIRESI N, &
REH#CHITDEEREEDEINZ LD TR EICIILI,
(Neurochem. Res. 49:2774-2784.)

+ MR AR D EF

BREREEMECIM CLD
L MEM#ICSFRURY—LA
EHDRRE_ELE,

BT ZYNEBS6 (7R) .
AP TIZYNEAPO/1/2() o
1 BDNF+NGFOFIH CHEFEN
u 1823,

Overlap coefficient

Control +BDNF,

NGF

AMPARIG )L 2 I U2 A D&t HIN T — )L Ol )l o

AMPAEBI T )L =V BEZ B AR (AMPAR) (3 X #% 88
BERDZYFT TAGECARIRBDFTT. AMPARIC
F. YFTAREOERES—ILEZDREDHRER S —
IWH'BUEYT, KES—IVFY T PRAGEZBEENICE
5—7. #BRT—)VIFAMPARDERE —IL\DHHE
HESESN, 2HEOKRICE. KES—IUh RS —
LS DEIEEN U TR T HEEIONTVET, LD
L. TO2DDAMPART—ILAYBL DY F FRICHBNT
EDRIICHED TN TVNDDNEARBETU, MHIEfREE
ZHHTIE. MEOAAXA—=I VI HEfiE@BUT. YDA
BICTAMPARDERE HIER 7 —ILDEBIICAIILEL
foo EEBRBAMEB - 1—0OVEFEESEHSFKER
EETFIVTCHBSYNGAPIRIEZ1—OV KT DE,
SynGAP1R4ElE. B4 DY FTAICHIFHAMPARDE
B/ filERtbzE FRSE 22 hhELz, TDEKD

NIIGATA UNIVERSITY

IBAMPARDERE /MBS —ILDEENREREE, 1
BOREBICHTDY T TABBEDHERITRIIDEZER SN
F9,

iz SynGAP1x i8R

AMPAR &,/ #EE2A

EBVIR(E) ESynGAPT RIBRIDFERS ET )L () DE— KK S
Z2-0O0YDOEVF TR ([CBIFDAMPARDERE S —ILEMIBART—)L
D (RE/MBEAL) DE—bYv . SynGAP1RIBEICIF KBRS D
VF FATERA/ MEAL D LRNEREND,




* VAT LRRRER D EF

Hr I L Ay — Y — )L DOFEEL 3DA AXA—T V7 b

IWfcBEDMREAETEF. HEBBEREEMCES
TR2HBI=IAILNAFOY—Y—ILDFAFEICE
WHHATWE T, AFEF. FFEICHAEULE
BRMREZRENCREIZ VAL TO-T%
TIHICRBL. Science AdvancesiIlcTcoUw D
RitZAWCHESZEEHEDREEEEZRSEL. K
MRIGVPIHERNA Z=ZRTHICTBELELE
(Tamura et al. Sci Adv. 2024), Ffz. EIRbL
TH—FV—ZADH>—NEEMEE descSPIM (CET
27 (Otomo et al. Nat Commun. 2024). Arc-
dVenus ¥OR7ZEWVcHENEAE AN X DB ORAEE
288 (Okuda et al. Neuropsychopharmacology 20
24), RE—EFLOEEZIRNEUICI AN 77 8B DIREE

* VAT LIRRER D EF

(Yoshioka et al Sci Adv. 2024)73&. HEEBETILA
DIz REU CRRERRICEmUE U,

Horizontal view
(300 pm of
Z projection)

Click3D ZFERAUEBREET VYO ADEMEBRTRA XA —I VT E
&, BB (%) £CD31 (7R)

Bk o7 T O FEIE 7 11 2 A LR RS 722 fif Y]

ENERIRST (&, ANAICENIREEIRD G LI RER
MEMZERL. MEDHERICIIVHMDUIINEES
BERBMEERTT. L L. EBRBIERITERSINSD
HFEERBETHY, EMEIIET B8 EDDH>T
WEBA. IcBIF. BIRPTOMNERARIZDEFCH
EtH7RZREL. NERSIRESEICESNAKRASELFD
ZRZWMEICEATDIIET. MEERSEZRET
BHNVAET I ILE Uz (Saito et al., JCI Insight

2024). BRI THBRENNS. RELRDBTE
Z. MEWE. MiRE BLFRREOUNILTHSHIC
L. B FmERiiiCRISPR/CasRXICKDBETEDE
AMZIFUSHTRUELZ. HERBNSEUEDERM
BEDOEMBRZERMT BEUHTDOERBETILTHY,
RBNERIRETTE DS IR DR DEFI PG BOADRFE
([CHF5IBTENHFINET,

RREhER AR 2T 712
DETILHEL

T s

Single-cell, #

Q k CRISPR/CasRx
KRASZE#1ZHY

~
RNAZ#
- :J

RNA-seq-’

RUENESIRETE DET LN D RICH T BREDTE AR LA

NIIGATA UNIVERSITY

S



* VAT LBRREF DB

LSS AT LIV EC LR A F I 7 A Z (i)

B ABIFBELENS ZDDEY BRI E S
TWETH. BERICIFRLFEDIEI AN GHIE X0t 701;%;;?;?&?&%%;%%??
o RRESO—EHOBYTIEA REXRIFDED RERFRE o
5. AZRMEFEEVEUERZEE I MR XREH-RREH
DILDELIRT>TVET ., BEZDESBELH D i 58
AEBRRIVEDIDNEREDKERGHTUR, Tl BEOERE—

BERET YIRSV IMEHRDSommertFiRE =
FERAZOBHAREEORERET. WHFEGEE o EAEERORIE ,

HEALS B IR ROE G AT L. — SOl E g EEOERE
FEOETIEtra-1&WSBEEFDON/OFFZN LT, xm" || oo 1 r g%
HESRBY(C A RS & © B IR MR e @8
WS T BHTET. MHERAENEILL TSI EERES oK '?f 1%.
MCUEUz, EBYAT L, HREHE, ATV R

FTLADEEABECERYT DELT A T X Lzt
HTFUSHTRUELE, (Yoshida et al., Nature
Communications, 2024)

BRSNS AT LDELST A FZTX

HHT VA —= O 7% PIITAH NG = — J1— Dl E

BHT UL — YOI - 5 TREZNEHPT
®ICET 57— I FRSN. MEBCSVTRITS
NTLBHTREZNFRETH. BHERTU
A—NICHBVWCBEKDODERZF DONEIANHTH >
feo ARIE. 25BIDERMEHT T — < ERS

BSER - IR IS KO SR e B A WA
L. H3K27me3®%€9€\ p53BRHE. MIB-1ERIE.
EEPNBEFREN, BRCEEFBEOGHESS
EY BT ERBASHICUIZ, HITH3K27me3maek
[, H3K27MEBGETFZEROBECHDDST, Tk
AREBBEELTWE, Ffeo EZHIPERMESITE
H3K27 MBI TEH > T HBIEDIEREBE L BT
h'éph). H3K27me3DmEReldnF 0771 )b
DAY —D—ELTERTHETENTRE N, &
NSDBRIF. BT UF—YORESHSIOB | o
BHRECOVT, MEROEESNBMCINZT | F ° s = 7 ey =B T mwmmww
SRR R ER VBB E TRl Es

Survival Probability
I
Survival Probability
I S

Survival Probability
I S

Survival Probability
5 % 0§ 3§

Survival Probability

I Povgply
Survival Probability

R S
Survival Probabilty

§ % 0§ &

—— B PRIRIEA HARS = -Meierfi#
BRI 2E0THD (J Neuropathol Exp Neurol IRRREZNR T E2EFRRIOE (Kaplan-Meier fi#4fT)

2024;83:1010-19),

34 BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



* PtEREN R Z B
B ODNAD S iR phird iz
HRDOHEIREEREZ BN

M. FRVEIER ClEBER KU MENIBNIEEDNA
ZREITDET. WEBPEDZHZIT ORI Z
UFYRNAZ TV —EVWNET . FRKF AR
BARZEDPLELET IV —IBIUFYRNAZF Y —Dh
ThH., RE - HEEEDITMHTHEL). cell free DNA
([CREHANSEBURAEAZRIILEUfC, AU Tldes
IaRBEOsERPcell free DNADSEANVEHD
H3K27/MZEEZRTET 2T BERIBRENZIITCED
CEZEFALE U, INEF PR B RE(F ISR (CFREL. £
DBENSFMOERMHIEE TH., FTEARBEIN
DI\ REMENMESR CY . INFBEREBEE. ZDBER
DFRRIFEHTRRTY ., BREREGEREDETZRT
FIRTHY. SEREFCOERIBEBEDIHFUWVERIAEDER
RICAZEII CEDLOMAZEEDDIFECTT . AIAR
WRIF. 202551898, #l=F5E[Pediatric Blood and
Cancer]D7 >S4 VRRICEBE INE U,

* i EARI R D EF

P <0.0001

BEIR R E/
BHi&E

k. i

12 FER
P FasFL ok G
B2 PHIEBUICER, RHEER CREUCERNOERRNOY LD

SN,

TR b BRI ¢ 1 T 2 FETERBLAE | ) 2897 11 BUSHIAINS 2 52
ZAF IV A% — b ERE TR 2 H5 U T ik oE —

BE ZERR [ 1R RE BER (NMO) - ZFEMEBILAE (MS) (&,
TRABRR, BRECRICRIENEIY, HODBE, FEDME.
VORI RS R EDIERD RN WREHRCTI, i
F. BILCVBREB[E T, ZLEHDOEETEDOPRZ
T 20@mN 540 EDEFMAICHIET Dlcth. BFEPIER
DETZEINLET DI LS. HRICESTERFHRECT

KR TS, R, BWICKAEZHR )R T IEEH K[ 1718
REBERICHBNT, AT—IMKFHECNEZEEICHETS
FLWeES (720X ZEELELZ. ONMODFIE -
PHEEMRZICIFMREADNANS Y (NETS) ZRET
DYNVUAMEE AN ZF DER BRI ey —01F
Y (IL)-17ZEESBDRENER DTN 7/TA7THERET S, @
CD103" BB MECRBTHAR (Tew) & NMODZ T —I(C
BIRR<FELE D, HICHH - REICITHERRIGS RS
SUPALERIETD. ONMODYIE - RHIICIF. NEZ
HE T 2 E R DREIEFOXPI T, DEE T D LZHSH
[CUFUICe NETSZRET 2NV MEE RN VRS T F
IWRTR17/TA7DHIFE. NMODIKZEDAE S EIFDEEEZ
I TENS. NMODKEDILKICEHFSL TN ST REMENR
ESNFLUE,

AAEICKY. NMODRZEREZDIFENICIERET BT
HDOEBHNHEILELC. NMODREST A =T ZDH]
5l PR ONETs, Ty17/Tc17. TG MBI IE &L
FOXP3'T,,DiBIR) I2Z&ET. BREMIEL, BRERE
IO IR BEEDRERENEIFINE T,

RNFRERIF, BRFEZDHF Oy TIv—F)U[Acta
Neuropathological] 20245 (CRELFR LI,

AMEERRORE RRNERRM AN (Ty.) MCAM ZRBUTE T,17 i
MCAM
Tou 7:/141.&!11,):1 € T"
NETS 5 SR
L ’ h
BRI FNE = C . o
71"!]94'* 7971‘)/42(“ '
/)% b POPRY 41k + w8 &w % omn
.\\‘ \"\5‘/ % :/(\ //'. ;Zhnﬂ—fh
o ETU \/L‘\\" X
m— . \
ERBHREOWRR }
Depl.of Newrelogy. BRI Nisgets Univ, ?
n‘_ TR, - AEEAN
EEHRRPREER]CBITRRT —IRFEICREZIEEICHIH TS
RBITA TR

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



+[fiER S htEeEtR R 9 — 7SO KA (1CPiB)
B hiTE D YL RS
INE—2ufgic kB IaA R
M IE DR HE R

#IPET ( Florzolotau (18F) ) SUVR
(90-1100min)

A7 =0 RIMEHE (Cerebral Amyloid Angiopathy;
CAA)IF. MMMEEEC =04 RBEH (AB)H'ETET D&
BTHB, INEXTABHBABIEREZTL CTRIET HTIEE o
BAEEINTUED,. I9EEOERN TOERE LR 1. 7=04RPETTIE, Filibs CERBEN T NIZEBUD AT

SO/REHOEREERDFE Uz, —H. IIPETCIIBEBENTT
BACHore, PHEBAICHIET BL31C. IIEHDER/RN LN >TLEDN
KARIE, D HRCE b IREREEEZ T ERZ BCERLI

NRICEMBEPETUAVNZRA. BABEE O AR
RETOABRBMERZRE T dEED(C, EETHYDHT
YOUBENBIEERNSBERTGELEET /Y -7z,
ABDIIRFZFAFEBER(C R DILEIEXS LS B TTR(E 704 Rl
U7z (Hatakeyama Y, Kimura AM et al. Eur J Nucl msﬁgﬁ%ﬁ%ﬁgﬂb {
Med Mol Imaging. 2024), CO#RIF. WEDER

DREERXNZALZENTZEDTH D, SEIFE
DI DENERPRBHREZEUC. MREERB[EMR
NDEFCHRGEERFIC DRFDTENEIFEND,

YUIERBHET HLSIC
ERIET SRR

B2, 704 PEHEY DEHDGRERIIDEL

s BILFHERERFETZ D E B
HANCHBIBAPOELTIAY | e 0 %
‘/X}‘\‘]} 7?/]‘@'3]%87}]/“]}\ #iaF— F TOREE 5‘ ‘E
=R OB ] s

>

..................................................... B B
PRURS > IR IBEETF (APOE) @7 LY NA X — FEE I L e
7 (AD) DRANBBBILEGT Y, HE. BKTE 08 8 & X 8 TEq
APOEDFHS BT =/ BBRE (S ER RMVs) DE(E d & ¢ s FMe oo b
20, BEENBEELIIED. ZNSHADKRECH 2 I T T IO B
593TENDNOTER U, RMVsIE—REHI(C i) rolPe 2 & O B LEo.m 8
PABICRET HBAICHIET, BPITATEES B 8 RS E ¢
RO SRS ABERIEEE T HAPOE RMVS &8 ome d “ L
FEHET BDNTSUIRINVGRRNS, HeBEAE Pooawed B LM
BATHSELT, FAMRGHFELEL R, BR. BFA I © I © S A,
ZESTRP V7 NCBFENBERMVsZ10BREL. 20 L"Ejv“: > /4 B ¢
S5D2MEIFADISH U TREN THHTENDDUEUI 8 afl &
(Miyashita A et al. J Alzheimers Dis, 2025), AD 3 ®
BRI B EAB P B BRIRIZ LS DBIRIEES L u@ 2
BONEEBRED DL BRI CREA T af Soe

W&ETo AR TRESNIZAPOE RMVs, 14EZEBEL. D35 10@IFEA

NEZOR7IT7 NBFEHNTH O (). p.Glu262Lysép.Glu263Lys
DRMVs(FADICH U TREN TH oI,

36 BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



+ BB RBFER D E

PR R R LT A ERGE O R

BILFUENDRE, MPEROFEE. BE. /D
UK HZRRNDIEDICRELRILDTVNE T, RIT Tl
CRISPR/CasOlc ka4 / LimERIl 2~ D A Z 5N
FAT2ZLET. TEHEIFRIA TOBLFRENDAZE
HIR TIER TEBDRDICIBH>TEF UL, e, flox
NOAGCEN) DRI, 2D DIEGFREICREDIELF
ERZEBATDUNENHBDIVIRATH., BOTHHEEAE2
MR ICZENENDUEZNR D EICKOT. —EDIE
BRIECEHITBIENTRETT (RBR). FIcBEDHR
DEHTIE. IOUCEMBRELFUENDIRZRIEL,
HESRICIER T 2chDTTEZ IR U T TWE T,

E1  ZE G T OmAICoXPEIIEBALIENY DR, Crel#RNTFET 2
EloxXPEFIBDBILEFAIVEIND, ZDfeth. CreBERDEIR
ZIbO—ILT 2T EICKY. FEDHRBIFRAZRREL CENE
GFERKEEDIENTRES R D,

s ETILEMRFE D E

‘ 1R AR
Cas9
Cas9
% / Cas9
@ ——m———
3 LoxP 2RI
LoxP LoxP

2T IMORL—2 3V IR DBELTFIIEN D ADIER

A)CRISPR/CasOtEEH7ZN D AZAEINCBA T fchDEE (TR
L—5-)

B) 1 #liRRARE & 2 iR ARRE & C2[(C ) (T CCRISPR/CasOE G HZEA T
BEICF O TEMPE L TR Z—EITIIENTES,

STADKZGD TORASE 2Ty M1 S A ERIC Y

SYNDINRZERBAEYDABIERERE NCBRIET DR
EEMEINRBAEE(K)(CKY, YORBFRNTHEESETC
SvhDIENSIIFODHE LR DINEHRZIREL. &
HNCTHA. ZRESBEUIC. TORBEWZRFEDOSvH
[CBIETDCET, TYPDEFZEFEDZEICHIILEL
feo THIC, COEFNORHRDERFRZEDIEICER
L. ZDWRiERZScientific Reports(https://doi.
org/10.1038/541598-024-71030-0) [CHFKULF U,

KFARGELCTFHEHARZ S VNDIER - MR D—BIER
BIZITTIRL, RBREYPDATER M. BE DIETBHAM.
AAEOBER. R PEHCHRTUBYIENSIIF
ZERIST2RRE, HEERZESDHICHSD DY DEHF
TERNDISAD BT CER T,

@ wLEUEE

O® REMIPEBHE

Q@ BRLR. thor 2R

HEBINRBIEEZAVCSYMERE

OBBUIZSYNRIRZTI DT, IE%ZE
REUCREAZY D ADBEKE T
[CBHEY Do

QOB ENENINEZHE S E BT
IVEVRSZEITD,

OFMUING R - INFZRZL. F5
RESED,

ORBEMZ RO SV NCBBLEFZ
5%,

@ EFsEE

»%
LY

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

WA



38

D TFHRRBERENEDE

BUATE VR 2 5 | Z RS2 R 2 N H D wEfEs) ‘?%F?O)ﬁi’ﬂﬂ

RVCLIE. M. B. BEZREDEHDIESEICHITDN
MmECES %?l*ﬁ_;b WEEICIHBEBEDREZ
T 2HmMRELERETT, RVCLOREEEGF(E.
DNADRESR CHBDIFVYRXIV 7 —EDELFTHD
TREX1TY, UL, COBLFOEENEDLSICL
THRHBESZS|ITERITDON. ZTOAAZXARESH
TlddFBATURL, IhfcBlE. ZORVCLICEETS
ZRETREX1Y Y INTBH ZASEDNAYIKBEZFFL.
ZDANZXLEUTDNAYIRHEEAE T 3 HEEIE IR
ABEOEENESL VB EEZRBLELL, &,
CDEEZRORVCLEEICBWVTIE, BIEMEALDAD
[RAEGDEEERZICEET DETTFEEREFRREED
MAFEIEU AT DIENINERESNE U, ZDDFAAZ

XLDEBRICKY, R THBIRVCLOREFEMAHZX

LDEBHIECEEDIC,
DG ENE T,

BEEORFENIERT DL

* iifR AR AT D EF

FHAETHS A ICh - 7-RVCLS TR

TREX1ZSMR

®

ﬁﬂﬁﬂ#&xﬂ&ﬁ

ZERTREX1

M EEE
--

B - Hmmlﬁg)

[ RVCL (B -

BWE. TREXTIFMEEZONIICBELTVETH. RVCLCBIT2ER
TREXNIBAICAABE T CDOBAICIFET DEETREXTCLDT,
AFIFSIEEHEIR R BB C KO TREITEEINDIE T DDNABEGRIE
EHEESN. “AHEDNAYMTBEINEIILET, T5IC, BESNIE
D%/ LDNAIZ[EDNABSDRIBEERNB-EL TV BT EN DKLU,

mv»serm;ﬁ}

AP -2 ENDOFH LT T a—F

MEDHRE I [HRZERT D] - [BEZZAED] -
[(BZOEEZZT|EVWSEROBE. BLAMEZR
[FTWVWET, BHOFEIFAMED-CREST, BEIEHES
TOTSLESDIFRABMABS IO TOVIINC
XASNT, MAZELUBIOFLBRARELHFT
Mzt LE LIz (Islam et al., Biochem. Biophys.
Res. Commun., 2025; Hishida et al., Mol. Genet.
Metab. Rep., 2024; Takahashi et al., Aging, 20247
&). Islam et al., Biochem. Biophys. Res. Commun.,
2025 N\ TS5 FVan o RZRE T HEICE

L =h

B F

E£ELTEILTLBM. Nazmul IslamE ADERIX T,
OPTNEW SR E M HEETCEERD FICEIT 2N Z
BEEREZDOCAVWTCEHSMCUIZBDICIRUE T,

ECATHRIZME OIS LIFHF6ESBICRED
TSUNIRIET ., BIRKZOBEHTLE. RRERK
FOEXRMB—EE. TUTGIRRZOH MEREEEL—
IS, PILYNAXY—IRDREZ. CNECTEFRTDH
LWLWAB@ASEESNCLTVKHDTY, EHHE’\]EBQ%D“
WECTETDRDOERLICHREZLCVE T, 5|EHhiE
L<BBELOLET,

E_ =
ﬂﬂ'ob il

CACTRIBEDRREE L F-slc25a20%
WIBELIE TS 70wy aZBEF. RS
. DX DEiERCESHEEOE M
BE. EMNERDOB/REZEXEBLTL
FUfz, BIEGFEHRRVE(LEDBERE
REMFTDPTY, (LR EBEA. TR ZER

P73

i

5 RAZREDKERBEICIERDSE
LCTWz B D, C: B48An1HMK, B :
Hishida et al., Mol Genet. Metab. Rep.,
2024. AEIF CC BY-NC 4.0(https://
creativecommons.org/licenses/by-
nc/4.0/) [CEDWTHIA - 2.

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



« B feRR R FR ST i S R R SR BB

22k & RO i 2 S AR O Sz H RS

........................................................

e B DI FREBFIClE. BT TRSNTTRVAR
ERRINANERIBNS YAV —yaF LU —F %
SEAICHEELE T,

—DOBEORIE. HEMIEAIRBILECRRIND M
BREMEBDRERCTT . REFREORERDIV/INTE
[TDP-43]DERICEBL. AMEDFEDXEZZ(F. &
NEZERANSEBIET D7 VTF BV ARBEREDRAFEC.
[BNTOVYINBES Y DHIIRREX N =X LDER
(CHRERLE T o

“OBEORE. ERGHROENSIETRITEEME
B BIC[EAMETANIDTRRTY . MR REE
IVINTEIGAP-43]DUVEEICEBL. RO
B - BEENR R Lz, EEZHRERDIIA CHRZE[
WICTREL. INFTRBISNTEOEEEN LR
HisZh~ —H—DEEICEWESE T .

BOTELLZEL,

M
FURAZMIATIR— L= > ARER - K& Al
https://www.bri.niigata-u.ac.jp/research/result/ i

.......................................................

MfREDLAEANR Y FO—FZREaTE. INET
BEN R EE TH oI RAERICN T DEHNRZENA Y
BEEEZRIEL. HRIORTIBDIEZEELFT,

: | Phospho-specific
= antibody

1%

Validation /
Characterization

HIBISHRDBRBEDAN Z X LE BTN DOER
(Okada M., Proteomics, Multi-Omics and Systems Biology in Optic
Nerve Regeneration. Chapter 16, 2025%#8E(C—EtdZ L TIER)

BARFFEAT R — AR—IICT. BEDBFOWMAMRZLEHENT LU TVE T,

\

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

39



%

5
N
§\J
%
<
(}
b

HEFA - HERERRBRELUT, 2010FXWVERY VRY D LAZRELTVET,
MIRRICRETDRHEDNT —YDHE, BRGANEAMREOBEHEPEANLIRAREDOHER. RRAY—HXZE
LT, THAEMROERPEFRNREDOBEHICEHTNET,

_ HH M M m——

40 BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



EEMRIOROIEED, KE, OV7, TUX—T, PE. BERE, BHORLCRIFHENRTICE
IDBEZEMIEL. HHREBLTDABREFZEFEICITOCTVET,

BEF01 36 (19384 Fta D& & DFTRAMFRIRIT NS, I
UICEBY YRIDLADERIC, BHADBZRMREZS
<IBEEL. REMOMIATICEITDEBEZSETL. JEFHIC
TA RNV EITOTVETD,

RS

NEAMREZFICLDRRZLHZIAN, HREHIMATFAOHER PRIV - HERNBZRENITL. i
RHDTNET,

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

4]



Wt o

A—IN—HP AL AN A7 —IWVEEIED
ok P 38

A== ATVANAZRT =)L
(SSHIEER TH B FEMERIT, T
RELBICEBISSHBBRBERIZS
R | RS NE L, COBET
IR ORI 2E3980 B
L. 90520 OEEDEEINE LI, 3 ‘
COBBERBL, ERHPELICHTZR N
bk - BIDDBFUP. RHEN BRI 2 -
EBERT TS L TO—BEBBTER
BELTOET,

Eil?‘ri-?i‘!ﬂ?’b n
~Efm'7’/hllliﬁ’l)l!!tﬂ:ﬁ

N-Step#T i

FEETNRET DN-StepFisDF +
VI VT AT —IDZBECIBREA
B ZRELEUC. IR E
FOTSLTIE. 19802 HEENS
UEUle, Fifeb(d. MIFROSE—IR
TER T DMREDERICERICEZE
[F. BUDICZRRZEZBE T<NFE LI,
FHRIEBDFRFOBREERNEIN. KKz
FHEWDBDICLTWKREINERDTE
EERFLTVED,

42 BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY



Fr ik e 7 B b 37—

EFEE - KERE - HEFMREZNRIC. 6FEIEBRDHBERERZE -
FERI—RZlHIEDE I —ZRELEUIC. PIBE&ERTmOMRITZ
([CEAT 2 EZREL. 2BBEMIAFRAMNDEZ ZHE T FEMIT(C,
FIAPIICLDUL —h—DE7DDMAZECTORT - B I —AZiTVFEUIZ,
SHENSIFHFRRBICHNSNIZLEIFT TR AREELTOREICET
ZEANBFEDEII TR RELCL] LD FESNE L,

BRI DEFREARICEDTDERMZERT DICHDHFIRIRDF 2/
R—V[HFBEE]D—RELTBETONTSY., MR CIEEER
MRERZFZRELCHIET, SERFHFICSITHET VYA N CTRES
N, FRMRADERE - REEL1BICTSNVEER LI, STDA
RN BEOHEDHZORZENDEDZSSD. FBOERKZ(ET —BIER
D EEHHFLTNET,

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

43



44

It

Ll

A
2

umbh
W h?

N >
\{-—._A

g=

\

N

Rt FeRr D fEan(d. MR RRZSHSDMFUEENCHIE T,
UDL. FRFEPRORINIICEDHRICIE. BELMRDETHS
EZFEDOHT, EEUTHABNKRBZROET D2EZEU.
ZOEBNPFEZTCETERVWEEDHUET, Lich>T. TR
SEENEU A TREEBEHBEB N REERL— Lo TE
HENTVNBETAICHAFTDORERFHNBIE T, 75, &
MEMICHIFBMITEEDONB (E[EEEHERZ]F 25/ T I D

A2 PEG T

PEREEE, RBRERAR ERBRAR D222 BB K> TTD
NTVETH, FHNRIEE. 22BEREDTONREETD
55k, RE. FME. VYN VERE, IRTEEEEHH
I AZEEZHBEREATITONTCNDTIETT, TOTEIFM
BRERPAGOROEBERED THIEVNDIZRDERZLEH
[CHEDLTVZHDT, INS2EHERIIEICEET 2EZIOD
BARERL LEREEMEL AL WL REL B8R B
L RN BREARRBELRBREBODHET, ZFREICHE
VIR eEZITOCVE T,

BB ARNE, BER - KEEOFRIDPICHRBEDZEE
T2CVET. BN - EAOEEREDOMES. MIMERS.
INREXRSFHBRELHDEFN BN INTVET . ABRNYRE
RAE30KRT, FlildAN - K- LBE30. MIMERFMIEK, £
DHEEL 2Tl (BT L R4 004 DX ABE A B i (X &

BEZSO)ZITO>CVET, SHEREERFM. NRHREP
NRRZEOIERIEF. MIMENSERELIRICHIZDEE

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

L i

umh
13099 )

E S ORERICEI T 2 [ERARAHEALE |1 O 2B Z S R AR
M2 PEEC—AREBOTIHFEB EHEEL TV DT ENKRER
BERETHY), CNEFXREAIBICHITDMARDEREEZEZISND
LBTHHBIET, INSOMFERDEICTcDHREDHSND
fedlc. BNEHAEZBMURIT. he2E EOREERICHFE
U RR RO EEDFERICEIANSNBZ RS UTDIELE
FRIFFEDTHONTNET,

EHEE—HFEBOTHRIHATVET,

BB IEARHIE~K - ZRBOFRIPARZEZTOCNR
9. BEFRRNDOHRBSTEANSHBIEN. BIFLEIHA
D EDARZREZZHELTCVWERT ., TDOREDOWERIF. RAE.
BigE. 2, KRS HROMOERSRELIRICHIEVET,

IOUIEFEAAS D VIFEFEBAICHNTHTTOHN TV 2/E8 &
WAT. BAEEARHE290D., MEEAERHI 26D RN DEER
BrzBL. TNSOME CERBEOPREREZRIZLTNET .

RIEF DB ClE. AZRARNABHIDEINZEDKRE., bt
MSEBESNBMER. CANARMRZE. MMERESHREZ
PDICEBRIA00B8 D ERPIDRIEBE B FIIRKZE, FAZ
RFEARRS U CRRAEL ZNODBEERIRZIFCHEL.
SOICEZEREZFHZEEOHERRA DS D, FEHKI40~50
BIDBIHRAIDIRTRZZ PRIZ Y — AR EBFIL HTITOTVIE T,




AE TN

BN RIEE B R D #ME S
KEF. BICENAMOBERICH
Mo TWVWET, ARRATIFIHZEE
EEBIT, BB EE BB CHEE
LTWFETD, Zﬁﬁﬁ?'iﬁﬁﬂ)ﬁﬁﬁw
FEEFIEE CEITFRERZDE
FEOHBEZEILTCVET, %ﬁ:&
DEF. FEHERZE - B@BREE -
AEFRDBRPHREDZZTV. KERDOBRICEBHTVET,
BRR2D B IFIRRER - IMUTU - RuRT A RYBFEEZLICT

7O, REZDHFEZECSE CHRRESZZITOCVNET, 1l
AT, BNHRIEEZHamAMCHEL. E-#2-T-&- 8-

BE - \NRBRELHRBRERLNODZEZERNDSRITAN, &
I - BEREOKRERFEDHE PHIAIEEZTOCVET,

AMFEMOATEEELCRDLEVERZD S, TDHKZ
BIHDCHFHRMARMRRINGIEXT, NFPHERETRE.
PREFESICR>TCENH TERRELGVLDHELTIHEN3
(1938) F9R28H. FRAFEZEFE2HBLEICHNTHIOD
BIZPBNCIETBRIE T, EFIDRIFINETI180H
SN, TOEL<DOEELNREENESN. BikEZEMLD
DSHICEOTVET, oo AT T BFEEREDOEFI
REENRICHRZICHIT IHEZEBNCL T ENRMRZEH T
ST ZRELTER UL BEDT —XDHE. FIASNDERT
MREBICLZEZF— RURE - AREZI—XZRBUC. &
MAZETITONCV DT ZRELT DR DIRBLTHBIE U,
HH2FEEDS0EE DORESY FRR 2RI = — | &8
Zs. EFEE - KEGRAE - EFMHREEHRIC. FERER
Z - FRIO-RAEESGDEIC T —ZRELCVET,

RAIN—2 T 4D

BRI CIE. [FURARZICHFRIANN-ITAHEES] NU FRAFERL
1 [CEDE FAN=I T/ DHEICRVEATOERT, JTVI—,
Fit. B FH BRAVOFHEQGEDEVICHHDST. BlE—
BEAOPEMZEHREL. WZEELIDRRE(FDIEZ
BIELCVWE T, FAN=ITAETTA T+ (BERIECRTHE) ZF/H. AV T)b—
Y3y FBEUENTIE) ZRIEIDH. SKSTBREWHEHFZEERRBLTCNET,

HEZBEES

ZEBELEVRDSHEL.

R—LR=ICT, AAKRATEREITDMEEEBNALTCNE T,
50 URLFZIFBED QR I—RHBTELEE
https.//vvvvw.brl.n||gata-u.ac.Jp/mterwevv/

75, KERZE. MREZNRETDHEETHELTEDE
& BBEEMNICHASNREZRVWCWVWET, REFD TR
BZ2UY—IWREPITIE. BB 1 OHEMZ IR R O'(CERER

EEHICTUA VhyT« 27 (AR iMES . ElghS
BHEWCEDTT—BULEBEMTIONTNE S, F[FR
R RIS IRRIERE = (CPO) I Tld, RIBEDHFEMRIZDY —
AZREFIIC KO CEMRIRR S NIZIF LA EDERICONT, B
A2OBAREEARZRZEZRZ AR EITVET . EFBPER
FREREHEFFD LR, RERZEREUCEANDIRIEEEN
BB, FBRICZOEZHPBE. ZUTRADMREEINTLIE
Yo Blo, WR2DHFEFFRMEPHAR] FREREZHR
= FRMEBRNRERER 0L, BLOBERTRAZERNIC

FEL. ZHOZNERDSNDHE TERRFRHZTEOTL
E
COUEENBZEHRETIHEDEF. BICEHFOMARS

Q’:[;&D"Céﬁfb*ﬂtb\i‘g“o FRFEPADBHE ClE, TEFER
TRABIEBINTNE T, BICEZEDOREL SEL 1
B B2, KB, REZPERDFOREEBARIRD
HY. BRADHARZEDFERICDICZHBEZBNELZIRD
THNTVEY,

144

B
s
~

A—ADEWV

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

45



o %

IWEFET T2 T H S B A EDEFEEN

RRFRFrDOE DB RUE LYY — BB AFERZ R EEZHREMRRCATBUREREDHE R U FRIESZT O TR T,

RFABETTESTE

AR ZRRT(E. BODHEF - NDRREZBAS ML, BXER
ZRRITHIEZEIBLUTCVWET, ZDId, RO
®EES, L BERREORFRERLLEELTVET,

Mild, EEBULER. RUTITEIT DEMIGHEAEZHR TL)
F9, Fle. PILYNAR—IK - ALS - IN—F VIR - Bid
P - EE - FEERE, ABNWREEANTRLMORS
WE<FELTVET, BHRTRINOEEEZRKL. 20D
HEEZTIRT 2ICIF. FERNFIEB R IRz A KHS5N
TWET,

ZDIesh. ARFATClE, EFEL- BEIR- THE0- FHFEp-
B - MEZE - \NFBRELFBZERHOIFRE PE
EHEFY, PAEEEDTVNET ., SHFBHEEN OIS
FrUANGHDDT, ESWVfe/\wI T TR THINERID
NFEBA. SEIFBZIENSSINT DT ENTEET,

AR TlEF. BFRENSERRE T, WOZzDORIICEETS
BLVWHHAZZY. MRICHMNDERNGIET, i
EFNLEPHIL- RO - & - NI - RRBE) - M2 - o
F RO ETUVT ARX=IVT AV THITAT A
Al - IR F T, MEBRURKZETRT cH. TFY
FRT —NEROICARENEFO>CVET ., SHREHTH
BT —NICERIITIREZEATHY. YJEETHO>TCHE
BRMEICPDEBOTSINT DI ENTEFT,

BOTOMEFIERSNTh—AR—INS, SHERE
DMERNBTZDZNTHTLIET V. HETFEDSIDLAVE
WESIF. [EICHRZEICSELEDELZEL,

i

| By

.

=

= .
Y

s

=
= — |

5
R

REBAESEDFHHF TS URZZ CHESR<IZS L,
https://www.bri.niigata-u.ac.jp/grad/

]
10
il

OF:
iy
[&]

)
A

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

o L u“‘t,‘/‘lm’ ,..‘.u’!‘if
Al

WEEDPTIE. WOMRACHN. HORERE, KD
RRZETRY 2N, BEERINTVET, RIEmOA
BEFMZEDST, FEMOHDASBVWERZRKL, tH
FEENTLOBHARZEBIBLTVET, CNHDHRG.
IR D A H PR DR - Fh - BEEDEEANED
BHSTVEFET, BENERPEEDILAT, Hhigts
B, HFEANBEIRENTEDDTY,

KRR T, TOUET—XICBWVETIDE-><Y SR HE
CEEBNMEIOSNTVET, HREDHESTHEREE
T. BRIEZETR—NUET, —ROMEED T BIRXIEED
He, BRERFSIHEASET I, TDREDREISE
EUTWEETD,

FIEAARATIE. BREZOAZREREZHREHTEE
EEL, IR IOV ION TA—FUITIRAIUN
(TA) - U —F 7Y RIVERA). HERFERX - HXIRTEX
B, FERNBREDOHETRENICHR—N., FRICEX
TEBZRBEBICVET, T, THNICHET MRS
ZEL, ZL<OANFIHZZ T TCTESZRRIEIRIEND
NFET, BRNNDEZRBAREEDORDEECH). AD
WHERELLTRTENTEFT, EEZADSIIVEN
WRAEDZTREZIEL. ERNRRTZLT. ZDRDE
FDFrVADUYR—RUTVET, ZEEZLICF. ERNT
JEECEDMAREBELT. HOIVIFEEPRIIKRE., EERK
BANDORBLGE, BHFBFrUFNAZZELTVED,

BN DA D FICEORIAATHTLEE L,
EDITHRZEITOIEZREULHCLTWVET,

SHIBHLTVET! BOTBEE 0, faindir

Lz, P
https://www.bri.niigata-u.ac.jp/interview/?category=Llife [iﬁr,"_‘. g

BBR— L R— VT, KFREDA VI 1~ Bl
3




REDHAT—<IF?

FhE B I RIZRIE(LIE (ALS) DI RICHWHHATVE T, ALSIE. RAMREEEP
BWRBEENEILLCVIRVERERCI, FADIARTIE. ALSOREXNDZX A
[CBEISUTWVSTREMDHDBLFENRIC, D FEYFHNREBRZEDTNET,

RRitfZUAR 2B A IR ?

hFEDE. BE[FETH BBUCALSZAVEL. EBANOEUNSAH
ERFERT -3 (1SS) THRTBRCENZIENE NI TY . FEAFELER
[E. ALSBREDRBHIRICEIT 2L BPINBIAADN TERHEMNHDINHFNcE
3. BRMOFEZAVE UL, HRERFZEBCT. BHNMBRLEVT—XT
AR TEDLREL. REENDEFERELE LI,

RitFF PR DR RIRIZDE/13?
BEME - VOR - RBEDTFIFHARANREDEC. HREERPELCHIS FBtAZ
R EITOCVBTENBHREBLET, BRI DB IHRRE

fetizie

RENAFKZE

KEFOERZEEZZTVWDIENDXyE—Y

WA PR D BOWRICEEN HDDTHNIE. —EEEERIMRMICHN
THTLEE V. FEESHDRENEEZBCEPHREERFTEHIET, EEAD
BHNEFIEBVET, FFAERDRPEETCECEYEDDICZATETEY,
EZONOTRIFEPINTUIL, Lh L. ARERZEBUT, [CTTHELEV]E
BLBSKSITIRY, RIEFRIARF CEESDIBEDHEWRET>CTVET . Bl
KR CREBERES - MARITONTSY, S>EBHDEEKICESIARS BN
BOn333TY. BOMTRRADERERIILTH TS,

TR Sine S/

REOHART—<IX?
R7E. FLF EBEAEDIARET. MFERDHROEEBES LUHROEICET
DMEEITOCTVETD,

RRiEZRn 2 8 A TEIRE (S ?

DITYANCRENETS, BRISIRICRVELZRF DWRATHY, BNH
RNEHDTENDNIEU, Flo. LFEEDHRT —VICHERCEKER>TL
2%, BRIEEUELI .

it FR R DR RIRIREDEI3?

TTTOE—RIE. HROBBHIERBICHRLTHY, SSCIBICTENTHD

TETY, H2EBBEBDE. TTICWBHEERLSDRENNIERICE. RIB<IE =l
BEFTOCTVBTETT, TN

KBRS EEITNDIEND Ay E— PRI
o \ Y25 LRSS 5
N EOER =W VIEE(CEE|T CETT, it -
TL\D DEﬁjE)EM =S FRI@%&%’P?&%ED JES| : & THDETYT, HLEAR L mRs e
BZORENMFEES., TOMEBDOMEICE>TLIEET 0L,

EEESa
REPEEAS (PE)

BRAIN RESEARCH INSTITUTE
NIIGATA UNIVERSITY

47



05
7

O [utFZERR
O NtRARFTMIERShitkEERREY I —
(3)
(4)
(5)
(6
@ MNiRAMMSEHE=E
HEETIE —ZE]
Q NzE

A
R
NRE
[izp)8:: ) @
SEASITET | oy
SEHSETE
i) il o
FRERAENR

FRRTA

48 BRAIN RESEARCH INSBITUTE
NIIGATA UNIVERSITY

Rt EESRTIZEY Y — AR Y 9 — BiFIFEU Y — ATHZEF)

RitFZIARM B ERFI RV Y — AR Y I — (INA F VY — AR EBPIEIC FHEBERFTF D EF)
RitRZIARM B ERTIRE VY — AR Y I — (N1 F VY — AR EFIEE R FIRZ I EF)
Rt ERTIIZEYY — ARV I — (NI FUY —ARREFIET L EMIFFES )

BJREBERD S
[AWLil)=z)
OB/ R I —=F )UK ITERNE/ VA CREE
- C20.21.22 SERHEETE
=[eB]E &8I N (FE15~20%)
= NRABEXIFES3ID
- C80 FAJRBRIR
= [FURAFRE T8 (FTE15~20%9)
= NRBERIFESSSD
(97 —FF)
FRBRARILGEY IV —FIGKN
BXERZRPTE T 15~20%

WREENS
FREBLINREITEREGURIRNSIE LEEER)

HEEEFAOES
FRINA NN (EB8SHR) teARICRIFGIREEHE.
AR R ERZE T 19







FhimR ARt F R
T951-8585

FRT R BHTE 1 EH 757 &t
. 025-223-6161 (1)

< B B —AR—2 > BEVEGHE
https://www.bri.niigata-u.ac.jp/contact/

[=

mE
i @niigata_nouken (H4<zE) X

[=] 5, (=1
X @ngt_nouken_eng(English) i
=]z

BRI ATt ouTube u

[ @5{)

[=

IERElE 110)

T OENRA(E. ENRIFAOFEN
UYL TEET .



