* BRI A6 AP

BRAIN RESEARCH INSTITUTE, NIIGATA UNIVERSITY

2020

HEFA - HEFRRRREDY — 2 72E R U i m R B i 5 il

MEXT Joint Usage/Research Center
“The Collaborative Research Center for Neurological and Psychiatric Disorders”






H X

Contents

BAZE T EDS M Xy +7—3 Message from the Director

BHfY & AZE BRI Development 3 FEACRRE List of Directors

%ﬁﬁz Organization 5 ﬂzi% History

ot 9'_%/7-3\?% Departments

71/4\//\)[/17'7%15@ Field for Brain Health and Prevention

e AR S22 EF Dept. of Neurology

BifeAR S4B 23 8F Dept. of Neurosurgery

RIEF 9 BF Dept. of Pathology

BT HEBERRFT D BF Dept. of Molecular Genetics
xR RE S M T Bl AE 520 BF Dept. of Innovative Neurodiagnostic Technologies

PR AT IS A0 BF Dept. of Clinical and Translational Brain Research

iﬁ_'fbﬂ“ﬁi%,ﬁf{%ﬁﬁ Field for Evolutionary Brain Pathology

B TR RE AR AT BF Dept. of Neuroscience of Di

RN S A0 8F Dept. of Evolutionary Genomics

& BRI BF Dept. of Neuro-resource Science

)& R FERZT 0 BF Dept. of Comparative & Experimental Medicine

DF 1R BB RS0 BF Dept. of Molecular Neuroscience

HE%%?&?%?? Dept. of Brain Tumor Biology

H“IEIEEEE%LH\E ° 1@@%@% Field for Brain Function and Repair

S AT IBRIE1ES%F Dept. of Systems Neuropathology and Neural Repair

fARERRES 9 BF Dept. of Cellular Neuropathology

EFIL B FEDEF Dept. of Animal Model Development

S AT LB IRBES > BF Dept. of System Pathology for Neurological Disorders

BXIRBET — AR+ > A% Dept. of Integrative Neuroimaging Informatics

SMIFFFEERPY Endowed Research Branch

| Xt BB i R AT 3T 21 PY Advanced Treatment of Neurological Diseases Branch

10

12
13

14
15
16
17
18
19

20
21
22
23
24

‘;HEE—*U% : %Eﬁﬂ%%/ﬁ 26 Eﬂ;’i7l:l \\/Iﬁf\ Research Project

MEXT Joint Usage / Research Center

[E|PRAS;7 Global Partnerships 28 EESE - /XN Seminars / Events

SRR t%ﬁzﬁ*/ﬁﬁjj/&/(/ N\—> T DHEHE Medical Practice and Education / Equality and Diversity

KEBTEEA Graduate Programs 31 BFE -BEFNY RN/ B ER
Scholarships / Financial Support / Latest Updates

27

29

30

32



BRI SE T 02 b D Ay 2 —

Message from the Director

=

R MMFTATR

*A—T{—P %?/

Hideaki Matsui

Director, Brain Research Institute,
Niigata University
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Overcoming Brain Disorders and Living with Disability and Aging

HORAFBIRTIE. PRBBELZELDETDHREORS

ICKVEEN FRRERMRE] ZRRE L. 1967TF DK
LR, FCEBA CHAEid TEE Uiz, ARIDD 5.
RepAE SRt - R AR - RIEE W\ D FeRRIRICIERS L /2B E 2 ff
EROMAMTH S Z ClE. REICED K TAMRAORE R
#HTY,

WeBP—BLTEEEO>TCEXDIE. [k hOR] & [BHDRE
KU TT. E NORICEADERS. TOERBEEMEL. R
WeLSBLDB IS, yﬁtx’bﬁﬁb’)ﬁﬂn%@’;ﬁo'(b\i@'
Eﬁ%‘i%;i ICREDREDH Y A, BRIR. K. BEIRER.

DFEYFE. TETINEYZ RO TZERIT. ébtdia_'ft@?ﬁ,m
b‘bﬂ“’tf%’&?&xéﬁﬂﬁi'& BLWT 7O—F&ilHahE.
B DREICL BRYICER VA TOET,

AMTFRDBAE. BRDDBFOMAEDVHENICHERL. 2
BREITICHB TEAREICHVET. 2FLNLOREDSE
% - EFHLANILOBRRETEDRT. [BOBRTRDA D Z AL
D [ZHTEBEZDIOBRMIADHDDD] EW D 7ZARIRIIR
WSS ZEZ2RENC L TOET.

Fle. BEIAPIRE. EREGREOEROENIEICKY
RSN RHERIE. AMAAOMKZXAHEELREBD—D
TY, INHDOEBER Y —AEAYNCERE - FEALEDS. &
BMRERRMEREFO DT £ NORMORTDOEEZERRICIE
PLTEFRLE.

2026F4 B ICISHEMSTR &L A . FHBEFI DD & TROBFA
DBMANESAZEDE T, INETHEO CERIK - WEE
ERMEOMEZ S SRS, ELEYF. BLEST S
FEYE. TRBFE - Al REROMERZEEOOH L WVR
RETEEHICE) ANBH S, RRTHADNMERZERL T
WEET,

BfFIC. MERRELEENEETT S REAZESEHN
MREPFEEF (AT E. TLUTEERPHEHROEE LR
Do MEZRETEIED. AMRAOERREH THS
EEATVET . BORTDERICEIFEMFEE DI, AL
PEEEDICEZDHEDD Y FICEEML TWELZWEER
TWET,

FE—RE. CNETESINTEBVZRIC. CNS5DOBRIC
B TRZICHEZRITTEY LT . SREGITBREMMTER
NDZEBE X E, DRYBROEBRLULEITET.

The Brain Research Institute at Niigata University traces its origins to
the Niigata University Brain Research Laboratory, founded through the
dedication of Professor Mizuho Nakata and other pioneering researchers.
Since its establishment in 1967, the Institute has carried out its activities for
more than half a century. From its earliest days, a defining characteristic of
the Institute has been the integration of clinically oriented departments—
neurosurgery, neurology, and pathology—within a single research
organization, a distinctive feature that continues to shape its identity today.

Our research has consistently centered on the human brain and brain
diseases. Researchers from diverse backgrounds have come together,
united by a shared interest in understanding abnormalities of the human
brain and in striving to overcome them. We place no limitations on research
methodologies. By integrating clinical studies, pathology, imaging, genetic
and molecular biology, analyses using model organisms, and research that
approaches brain disorders from an evolutionary perspective, we aim to
achieve a multifaceted understanding of brain pathology.

One of the Institute's greatest strengths is its environment in which
researchers from different disciplines engage in daily discussions and
collaborate across fields. By connecting molecular-level changes to
phenomena observed in individuals and entire populations, we pursue
fundamental questions such as: "What mechanisms underlie brain
diseases?" and "Why do such diseases exist in the first place?"

Brain tissue donated through the generous and profoundly meaningful
decisions of patients, their families, and healthcare professionals forms
a vital foundation supporting our research. By carefully managing and
responsibly utilizing these invaluable contributions, we have been able to
connect basic research with clinical studies, deepen our understanding of
human brain diseases, and advance the search for effective solutions.

In April 2026, the Institute will undergo organizational restructuring and
enter a new phase of brain research under a renewed framework. Building
on the integration of clinical, pathological, and basic research developed
over many years, we will further embrace new perspectives—including
evolutionary biology, rapidly advancing molecular biology, data science
and artificial intelligence, and cutting-edge neuroscience. Through this
expansion, we aim to create a more flexible, open, and forward-looking
research institute for the future.

At the same time, we consider it a vital mission to return our research
outcomes to society, to educate and nurture the next generation of
researchers and students, and to create new value through collaboration
with industry and local communities. In addition to advancing research
aimed at overcoming brain diseases, we seek to contribute to shaping a
society that supports healthy, fulfilling lives for people living with disability
and aging.

With deep respect for the aspirations entrusted to us, all members of
the Institute remain committed to pursuing these goals with sincerity and
dedication. We sincerely appreciate your continued understanding and
support of the Brain Research Institute, Niigata University.
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Brain Research Institute, Niigata University was established in 1967 as the first afhiliated
research institute of the national universities in Japan on brain and related fields for the

purpose of studying the principles and application of brain and its diseases.
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FHEIFRESE
Mizuho Nakata Memorial Room

R AR E
Mizuho Nakata,
First Facility Director

Brain Research Institute has its roots in Niigata Society for
Neuroscience Research established in 1938. The research group
provided a platform for information exchange to basic medical
scientists and clinical practitioners who both have strong interest in
neuroscience at the time, and raised motivation for joint research.
The group was eventually acknowledged its solid performance in
on-campus joint research, the national government gave approval
to the establishment of Research Facility of Neurosurgery at Niigata
University Medical School in 1957. While there were already brain
research facilities at other universities at the time, Niigata University
was expected to establish a facility giving an emphasis on clinical
practice.

The first faculty in the newly-founded Research Facility
of Neurosurgery at Niigata University Medical School was
Neurophysiology, followed by Morphology in 1958, Neurochemistry
in 1961, Neurosurgery in 1962 (shifted from Surgery Il, School of
Medicine) and Neurology in 1964. Also, two clinical departments
were added to Niigata University Hospital: Neurosurgery in 1963
(shifted from Surgery Il) and Neurology in 1965. All faculties of
the facility involved in training medical students in their respective
fields of specialization. The faculties also taught and supervised
the research of graduate students from the Graduate School of
Medical and Dental Sciences. The two clinical departments provided
clinical education and practice to medical and research students.
As each faculty collaborates on research activities with researchers
from medical school, particularly in collaboration between basic
neuroscience and clinical neuroscience, a wide range of joint
research projects were carried out on epilepsy, brain tumor,
physiology of hearing, brain edema, brain plasticity and so forth.

In 1967, Research Facility of Neurosurgery, Niigata University
Medical School advanced to a university affiliated research institute,
Brain Research Institute, Niigata University.

Since then, the Institute has undergone a series of organizational
and structural changes in response to evolving demands. More
details on its later development are available on the following “History”
page.
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Masatoyo Nishizawa
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Osamu Onodera

Hideaki Matsui
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Field for Brain Health and Prevention
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A clinically collaborative research field that seeks to advance
diagnostic, predictive, and therapeutic technologies for a wide
range of brain disorders and to facilitate their implementation in
society.

RIS

RitIE AR D B

Dept. of Neurology

RSB 2D B

Dept. of Neurosurgery

RIEF D

Dept. of Pathology

BT HERERRITE D E

Dept. of Molecular Genetics

R RERT M TRl A 50 BF

Dept. of Innovative Neurodiagnostic Technologies
BREATHANIC R D

Dept. of Clinical and Translational Brain Research

BRI Director
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PIR= Field for Evolutionary Brain Pathology
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A research field focusing on the origins and pathogenesis of

brain disorders from an evolutionary perspective, using multilevel
analyses to elucidate the underlying mechanisms of these
conditions and develop novel strategies.

R REARAT 70 BF

Dept. of Neuroscience of Disease
AR T/ S ANEF
Dept. of Evolutionary Genomics
BEIRBIE D EF

Dept. of Neuro-resource Science

BMERREMEIF

Dept. of Comparative & Experimental Medicine

DI SRR ERENTED T

Dept. of Molecular Neuroscience

BEREEDE

Dept. of Brain Tumor Biology
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Field for Brain Function and Repair
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A research field aimed at elucidating the physiological functions
of the brain and the pathologies arising from their dysfunction,
with the goal of developing new technologies for functional
recovery and reconstruction.

S AT LRMEEF D E
Dept. of Systems Neuropathology and Neural Repair

AR &

Dept. of Cellular Neuropathology

ETLEIRFESET

Dept. of Animal Model Development

S AT LRRREF 2 B

Dept. of System Pathology for Neurological Disorders
BiREET — &Y A TV ASE

Dept. of Integrative Neuroimaging Informatics

HHIERFERF

Endowed Research Branch
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Advanced Treatment of Neurological Diseases Branch

EEFEER  Administration Office

J;,ﬁ\_ﬁ%'f% General Affairs Section
£ E1{% Accounting Section

FHEF| 1% Joint Usage Section

22 Fl Clinical Departments (Medical Hospital)
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In April 2026, BRI reorganized its structure into three Fields comprising 17
Departments, along with one Endowed Research Branch. This reorganization aimed
to “create a new interdisciplinary academic field that integrates natural and social
scientific knowledge of the human brain through data science” and “secure and
cultivate the human resources necessary to sustain this effort over the long term.

BRI operates a Special Animal Experiment Laboratory as a shared facility available
to all research departments.

The Departments of Neurosurgery and Neurology in the Field of Brain Health
and Prevention operate Clinical Departments at Niigata University Medical & Dental
Hospital, where they conduct clinical practice.

For details on BRI's organizational changes over time, please see the “History”

page.
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History
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Research Facility of Neurosurgery at School of Medicine,
the origin of Brain Research Institute is founded.

196/
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Research Facility of Neurosurgery, School of Medicine is
transformed into Brain Research Institute.

19/1

MERMRBIRA T XA —2RE

Brain Disorder Specimen Center is set up.

1977 S
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BEREAL - (63 H [ W

T It
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New Brain Disorder Specimen Center -;;;%? t
opens. (5631m?) ’,'5/2/’/6

1995
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Reorganization results in BRI’'s new structure of 3 big
branches: Basic Neuroscience Branch, Pathological
Neuroscience Branch, and Clinical Neuroscience Branch.
Brain Disorder Specimen Center is renamed Brain Disorder
Analysis Center.

1996

BEHSH IR (251 m) Pk T

Ultra-high Magnetic Field MRI Research Building
opens. (251m?)

199/
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Monbusho’s Center of Excellence (COE) program starts.

*Project year: 7years

2002
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Brain Disorder Analysis Center is transformed into 2
Centers: Center of Integrated Human Brain Science and
Center for Bioresource-based Researches. The latter

merges with Genetic Research Facility of Niigata University
and Animal Testing Facility, School of Medicine.
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Center for Integrated Human Brain Science (CIHBS)
Building opens. (3,969m?)

21st century COE program “Virtual University of
Neuropathology” starts. *Project year: 5years

2006
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Reformed Center for Bioresource-based Researches
consists of 2 Branches: Bioresource Science Branch and
Brain Science Branch. Dept. of Project Programs is added
to Brain Science Branch.

Depts. of Molecular Neuropathology (Pathological
Neuroscience Branch) and Bioinformatics (CIHBS) are
transformed into Depts. of Digital Pathology and Digital
Medicine respectively.

CIHBS PET Building opens. (416m?

2008
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Center for Bioresource-based Researches extension is
completed. (200m?)

2009
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BRI is certified as a Joint Usage/Research Center by
the Ministry of Education, Culture, Sports, Science and
Technology (MEXT). (“The Advanced Collaborative Research

Center for Brain Diseases Utilizing Neuropathological
Specimens”, start date: April 1, 2010)

2016
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BRI renews MEXT’s certification on the Joint Usage/
Research Center, renaming it “The Collaborative Research
Center for Brain Diseases Utilizing Neuropathological
Resources”.

2022
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BRI renews MEXT’s certification on the Joint Usage/
Research Center, renaming it “The Collaborative Research
Center for Neurological and Psychiatric Disorders”.

2026
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Following restructuring, BRI was reorganized into three

Fields—Brain Healthcare and Prevention, Evolutionary Brain
Pathology, and Brain Function and Repair—comprising 17
Departments and one Endowed Research Branch.

In addition, the Dept. of Pathology and Dept. of Neuro-
resource Science were relocated to BIH ("Brain & Life"
Innovation Hub).
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Dept. of Neurology
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1987F IRAFEPIEFRIFE

1993%F IR ARFAFREAMARNRRELRERIET
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20165F &V

| Career Summary

1987 Graduated from Niigata University School of Medicine

1993 Completed the doctoral course in Internal Medicine,
Niigata University Graduate School of Medical Sciences

2011 Professor, Department of Molecular Neuroscience,
Brain Research Institute, Niigata University

2016 Professor, Department of Neurology,
Brain Research Institute, Niigata University

3, 1=
NEPSE T e
T %&?1 | L5650 Publications
Prof. Osamu Onodera Hara K, Shiga A, Fukutake T, et al. Association of HTRAT
Mutations and Familial Ischemic Cerebral Small-Vessel

1
q{ gl - Disease. N Engl J Med. 2009 Apr 23; 360(17):1729-39.

General Neurologlstﬁpﬁﬂzt MREE R OWIRPEfEL 2T,

Training General Neurologists to overcome neurological diseases.

AWM. EREERPIICERRESFI 2 U DEARTH—OMRMZT  The Niigata University Brain Research Institute is unique in Japan in
FACYd., COEBAEDL T, UH=ET., AR FIORKEEHD combining basic and clinical neuroscience divisions, including the
LAEDD. BEEH. A{r2n. MEEYSE. mIEAB SR E Departments of Neurology and Neurosurgery. Building on this structure,
SEABELTC. MOEROSRABEICHEICRYBATONET. our department collaborates with other laboratories in the Institute to
ZRET. K SMON £ EH 2 (o2 < B 2 IS O B E X overcome neurological diseases through genetic, biochemical, cell
ZIE U, HIRHRZ PO ICHRA TR E R OIR R R EED
FRARTHRREFISFCEELL, —AT S<ORMRANEEEL disorders such as Niigata Minamata disease and SMON, and have
L. #RERBOMBERICORML TCOET. BROBRKOHDLS identified the causes and mechanisms of many intractable neurological
REENEMERRERDS. KEBMERRICEDP >TVET., Z0D diseases. We have also trained many neurologists and contributed to
KOIC. IeBEOMEMRIE. 2L DEBIAEE—IRTEREICY regional neurological care. Careful clinical observation in daily practice
FEAEBREDB D LEICHEY)II>TVWET, £/ MERRR TR has often led to new discoveries and major research advances. Our
DEBIILH T, MOZEREDBERBEEHG L <. MERAREIC achievements rely on the cooperation of patients and frontline clinicians.

A S BB DA RS DNET. FEBOREL. D% Because neurological disorders are diverse and frequently overlap
5 General Neurologist OB HICE MG E T, BEcteoiEmte with other specialties, neurologists require broad clinical competence.
BMEDS. BLOWELREET, BEVAH TOANT Y UARD with expertise ranging from cutting-edge neuroscience to practical
BREFIREE L. HROHERBORRICESZRYEHZY — K neurology, and aim to lead efforts to overcome neurological diseases
TRHERDIIEETT, worldwide.

biological, histological, and imaging approaches. Over the past 50
years, we have contributed to the elucidation of socially important

We therefore train young physicians to become General Neurologists

A

HTRA1EER/NMMEfKICH S BHChocolate Chip Sign. SWITHRKE
FICRINMEESDPEHBMEL. FaaFvTRICRAZ I EDS@MEEIN
Jeo BRTTBIEM. 77 ATMRIBIOTRIEET DD . ANFT RISRUZRERARIA
R RS DRI REMED RSN HTRATERFIREEIRET I N EAESI D
HICERREG/NAF Y —H—EHEEAONS.

| Chocolate Chip Sign in HTRA1-related cerebral small vessel disease.
) On susceptibility-weighted imaging, multiple dot-like hypointensities
are scattered around the midbrain, resembling chocolate chips. Three-
00 02 oa os os 1o dimensional reconstruction, 7-T MRI, and pathological analysis suggest

o

PIUEEOSWIRA
ES oS
R
!

@ \;,\V 6‘9 BIBHEE that this sign reflects dilated superficial veins and may serve as an imaging
biomarker to identify patients who should be considered for HTRA1
(Ando S et al. Neurol Genet 20254 —&55Z) genetic testing.
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| Career Summary

1997 Graduated from the School of Medicine,
Niigata University

2003 The Hospital for Sick Children, Toronto

2016 Associate Professor, Department of Neurosurgery,
Niigata University

2023 Professor, Department of Neurosurgery,
Niigata University

| 25500 Publications

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

BI%
Prof. Makoto Qishi

BESL D L E s hic, I dedm T LR A B 2R s Bk At

Honored to be part of the historic department,

we are dedicated to cutting-edge neurosurgery as well as neuroscience research.

ZZB ISR HRARBREFM 2R T OEARBETT
D MAERAARE WOBFRREICH ). CNIBARTRS
DR BIOFPIBETH Y . BRIKCTORMICTT 2K
REICLTERZEICRELTOVET, RIE. BRKRE ClEmE
EOR#ENRFMZ L LD, BT —T IS KB BMERIARR.
E PR R IUmhT & U e CAD A PTEREENRE DO FinA
BREEEFBELTVETH. MRETIEBERROBESD
EEMRE RO OBREEROMI. REHZROBEPKRE
BREAOIZE. SHERMEREANFNENRE LIFMEY
AT L -BE M —Z2TY AT LFZEICET 2K, ERE
EABRERIC KD MPHEEB ORI RLDOMARLE. L\Th
HRRDOBAREARLARICAE <RI 2 MFTREICE U A
THEWET, EBRFEREICDODVTHARTOBERRMARE &
SRICHER TEHREL. BRBEE L THE—E—DEHEDTT,

B AABI A D B XN —

Members of the Department of Neurosurgery

IS VERBREARGZR VM REEE AA—I VD DIRE
ERBRTSEVERAX—U2T . RISREREGICRADOBIERIEDEL . BIICKVEVERERISHEC TS,
TR EBFEOMRAA—20, 78 BRBIRERISIOEVRIGDABDH S,

Intraoperative cortical activation visualization by flavoprotein fluorescence imaging

Upper panel: Flavoprotein fluorescence imaging. A positive response appeared near the stimulating electrode from the early

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 education of young
neurosurgeons. Additionally, we are exploring non-invasive fluorescence
methods and ways to visualize intraoperative neural activity, aiming to
significantly advance future neurosurgical treatments. Our clinical environment
offers a unique opportunity to consult with top researchers at the Brain

Research Institute on experimental methods and related matters.

phase, followed by a broader negative response in the late phase.
Lower panel: Conventional perfusion imaging. A response corresponding to the late phase broad negative response on
flavoprotein fluorescence
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Center for Human
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prof. Akiyoshi Kakita
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1997F JOXEFRZEFE CRENYH) RANS
2000F #RAZMMZTAT AHIR 201 1 EHSHIFE

| Career Summary

1989 M.D., Niigata University. School of Medicine

1993 Ph.D. (Medical Science), Niigata University.

1997 Postdoctoral Fellow, College of P&S,
Columbia Univ., NY, USA

2000 Associate Professor, Brain Research Institute,
Niigata University. / 2011 Professor

| 25500 Publications

Hayashi H, Saito R, et al. Expansive spatial pattern of Ab
deposition in patients with cerebral amyloid angiopathy:
a three-dimensional surface-to-depth analysis. Sci Adv
2026; 12: eaea7539.

il R A g L 2 2 A 1
P KR S DI BT AR 2 I G 21§ P B 2 D T 5

We conduct multidisciplinary research, grounded in clinical neuropathology,

to elucidate the pathophysiological mechanisms underlying neurological disorders.

MEBEDOTRIE. F—LELT, R - BER DL Z MR
ELUZRKRRIE. BXOMEEP TADARMEBMRESZOF - 4
BEZHRE LIEARIREBZITE > TH Y. EMERERORE
TR 2RO MICT DMK EED TNET,

Twyay
CEEMEOSVRIKREZMEMRZREL. F2EY - ERIFE
L TOMRRIBZ ZHEET D,

Javav

-FeBIE. BHEMAEBOREFHEL LT MEREEMELEL

BRIRRIERZ I C MR EEDE T,

-FhTeBIE. BENSD D WV IEER SRR A ICERY Ah. &

PRHEOZ—XICH D £LZMEMICHAH D TRE L TORER
MEWBELET,

CFhTE B TAIRE OME MRS & OHEMFKEBL T RtE

ICRAT DEFPEBIERDHEEICEHET .

CFhTeBIE. MIRREFORMEMREIED Y —H—DERICED
£,

FRRBENDE DA IR~
3> /N7 (BIH) ], 20265
AR TOERMMBRE R =7
| FOHEE>A— ChBRI 7
U1 ELTOESERIA.

The new building: “Brain and
Life” Innovation Hub (BIH).
_In April 2026, we began
§ operations as the “Center
for Human Brain Resource
Initiative (ChBRI).

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
Lab-specific and collaborative research, which will produce leading

practitioners and researchers.

BF7U—Y—E(J|F4268 018
BRASRENFRESN. M
RAERRR ST B AR TF

The freezer facility is equipped
with 42 ultra-low temperature
freezers and stores over
. 30,000 frozen brain samples
for research purposes.
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Dept. of Molecular Genetics

g

| W R

19915F  FRRFEPEL &
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| Career Summary

1991 Niigata University School of Medicine (MD)
2000 Niigata University Graduate School of Medicine (PhD)
2000 - 2003 The University of Chicago (Postdoctoral fellow)

2013 Niigata University, Brain Research Institute (Professor)

| Z£5500 Publications

Miyashita et al. Association of rare APOE missense
variants with Alzheimer’s disease in the Japanese
population. Journal of Alzheimer’s Disease 106:363-377,
2025

Ishiguro et al. Prospective multicenter study on clinical
utility of plasma p-tau217 and other biomarkers in
Japanese memory clinics using the LUMIPULSE platform.
Alzheimer Research Therapy 18:81, 2026

TREE R RRAA RN O L DS 6 FH NI LERFNEM 72 2L 35

Creating healthy longevity society by innovative dementia research.

M7IAA KB (AB)ARETHD L AR TE NFRITHEERRIC
BASN. DPEORBREERIIHICBAT —DICRA L. BRIKEZRE
REEHRIC I L 72 R DERIRZET D 5. MR R & RIRT 5/ 4~ —
D—hDICRAEDKREZMEZA DB EHINEL TS, JBKRE T
& REDFICERERT 59 FIZNEDSBIAEICK I 5RRMAFEOH O
EBOTVWD, FEOMRER. £EFRROBAE IR — MK TINE
L7emBPHERERZ B FEMD 5 RERFHICE S EHRHLMAR
EDERENAFX—D—ICKVERTHIEZBELTVS. 5K &
FERMIDERD—DICR D EMFEINDMB/NA F Y —D—DRFEISE
HLTWS. BICmE p-taul 7 ZRERDMEBER/NA F Y —H—EBF
DFEERT CEZREL. BARSHICHIIERZEDTND. EHIC,
T LERICEDVCRBMEDERDPERLEEAL. BRNEAREDRH
ET/ LUV —A&RebE@ELz. RS-/ I —ER0es
T L) I — LR ETO. BARANCHERRENRL 7NV T2 N
APCE ¢ 7 ZREL7c. ZEEF (RUPIZV I )HRERRATILY
NAX—RICBEIG L. EEEFIRICEURBIE) AV Z2ERILTE &
IZRIh LTz, LA BREEDOEETERERELTELS ARA Z2FRT 570
D APOE REDERFACZHEL . RBIEICKT 57/ LERERRLSE
TEWEEBZX TS, BIEMF 2] ERERIHFRECBISEELLTO
<P REROBIEERICERIT VS Ivaryashdic. B
DR EBRISED TOET,

RHEICHBIIZFLLVEEET L

FETTIY "
SeEEEe R
GEGEEE PeeE

SeEEOT 1222 ST Y
GEEEEY eEeEe  wEEe

o - e - (G

wanzn HO B
BN HEARE LR FRHAED
rAFT—h= fy HUNEETTIL

v SBERERE

ST ﬁgﬁ A New Healthcare Model

for Dementia

v EEZDLBVWYRY
IR, APOESE, L7/ Y7 b, FYFz=22YR7...

New anti-amyloid-p antibody therapies, including lecanemab and donanemab,
have recently been introduced into clinical practice in Japan, marking a new
phase in dementia treatment. Traditionally, the clinical diagnosis of dementia relied
mainly on clinical symptoms and structural neuroimaging. However, biomarkers
that reflect underlying brain pathology are now playing an increasingly important
role in the diagnostic process. In parallel, disease-modifying therapies that directly
target pathological proteins have become a major focus of dementia research and
drug development. To support this shift in dementia care, our laboratory has been
conducting research aimed at improving clinical practice and advancing early diagnosis.
Using blood and cerebrospinal fluid (CSF) samples collected through multiple dementia
cohort studies, we have developed biomarkers that capture the progression of brain
pathology from the preclinical stage to the early symptomatic phase. Among these
approaches, blood-based biomarkers are expected to become particularly important
for the future diagnosis of dementia because of their accessibility and scalability.
We have also collaborated with industry partners to develop efficient blood-based
biomarkers by combining clinical expertise with advanced analytical technologies.
Recently, we demonstrated that plasma p-tau217 shows diagnostic performance
comparable to that of CSF biomarkers for detecting amyloid-B pathology in the brain.
In addition to biomarker research, we consider genomic information essential for
understanding dementia. We have established one of the largest dementia genome
cohorts in Japan and are conducting whole-genome and whole-exome sequencing
analyses to identify genetic risk factors specific to the Japanese population. Importantly,
we identified the APOE €7 allele as a protective genetic factor against Alzheimer’s
disease in the Japanese population. We also demonstrated that polygenic risk scores
can be effectively applied to Japanese patients with Alzheimer’s disease to estimate
inherited risk. Furthermore, we are promoting the clinical implementation of genomic
testing, including clinical sequencing and APOE genotyping, with the goal of advancing
precision medicine for dementia. Although the landscape of dementia research
continues to evolve, we remain committed to our mission of contributing to a better
society for patients with dementia and their families through continued scientific and
clinical progress.

RREA /N —
(2026F4 P&
Lab members (Apr. 2026)
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Dept. of Innovative Neurodiagnostic Technologies

AL PHIELT

FIVAV=Ya V) I —F BT o T

Our department is engaged in translational research to develop

innovative diagnostic and therapeutic methods for psychiatric and neurological disorders.

AAFTIE. METEMCAENE CBHEOS & B
RIS T 22 BERORFE. BAERMEFIEEF 2289
& L/ZHMRBIIEM ORFE. HRERMEREBICE S 2EIIED
SHl. BIEICET AMEEBRETIN TV AORRREZTTOT
WET,

Disease modeling and Drug discovery

* m treatment -

Neurological disease ﬂ %
mouse models Validation in mouse models
monomer dimer oligomer PHF FT
£
g ﬁ - ﬁg &= = k e w
& lo. ; ;

cell

[
TR aTA

mouse

AWMEDEF CTlE ENEBRREZRBMT DY IAETILORKEE. 2
REHfZITOTLVD. TERTIE 2V /N0E
gBEERL TS,

This research field focuses on the development of mouse models that recapitulate the
pathology of human brain disorders, as well as the preclinical evaluation of diagnostic
and therapeutic agents. The lower panel illustrates the process of protein aggregation
across multiple biological scales, from proteins and cells to whole organisms.

W JBRREDETER
. MR, [EAEDERERBICEIT A NI B

In collaboration with the Department of Clinical and Translational
Brain Research, we are advancing basic research focused
on psychiatric and neurological disorders. The main research
themes are, the development of diagnostic and therapeutic
approaches for psychiatric and neurological disorders, the
development of novel diagnostic technologies targeting factors
involved in the regulation of brain homeostasis, the evaluation
of neuroinflammation in neurodegenerative diseases, the
development of mouse models of neurological diseases.

High-resolution structure of amyloid fibrils

| Ligand binding sites in fibril core ‘
> - Shietal, 2021 Acta Newropath

| Docking simulation of ligand-fibril binding |

Goedert et al. 2018 Front. Neurology

Conformational search Space  ttp://vina.scripps.edu
30.80X —
—= bl
pulation

52-10% "‘%

> /| / 0@;’

R B DORIEZRFHMO—DICE NI ERER D H 5. RIE. HEADIERT
DIRBEBEDAODICRYPETUH Y NOFES AP E SN (L) « Fe. #RHEE
EzbHElCDocking SimulationlC&BPETUA Y ROREFEEED TVD(TE) .

One of the pathological hallmarks of neurodegenerative diseases is the formation
of protein aggregates. Recent near-atomic-resolution structural analyses of these
aggregates have revealed the binding sites of PET ligands (upper panel). In addition,
based on the fibrillar structures, the development of PET ligands is being advanced
through docking simulations (lower panel).

Candidate compound
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Dept. of Clinical and Translational Brain Research
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Prof. Hitoshi Shimada
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| Career Summary

2003 M.D., Chiba University

2009 Ph.D. in Neurology, Chiba University /
Researcher, National Institute of Radiological Sciences
(currently QST)

2021 Professor, Brain Research Institute,
Niigata University, Japan

| 2L Publications

Nakamura K, et al. Concurrent Alzheimer's disease pathologies in
Lewy body diseases affect cognition and glucose metabolism in the
posterior cingulate gyrus: A multimodal PET study. J Alzheimers Dis.
2025;106(3):1074-1086.

Otsuki S, et al. Relation between resting amygdala activity and
a cardiovascular events in patients with cardiac sarcoidosis. Eur J
e R A e o e L% Nucl Med Mol Imaging. 2025;52(11):4224-4232.

PRERAT LM 2 ik ey~ o e &, KRR DIKEE# A 5,

From brain analytics to clinical practice: advancing innovative technologies

toward sustainable and socially responsible brain healthcare.

PARRATEAN IS A Z 2B Tld. PET ®° MRI 7 & O Feiih i 75 B A 5 i 2
%ﬂgt LT #EEWRRE RO & LIeRBRORERER. ZITRmRHE.
FNRHEFEDWILICIRVBATOET, EFETIE. 7IAA N, '/‘\7'7
a \/27 LAYBREDRER VN EREEERANTARILT 20
A=V TEMPRBRIERL. ZHOALDST E.'JE’WES'MED?/\OD
ISRPHRFENTOET,

ADFE. BRETEEMALEZIBE JOMEET -4 T2 25
BERBIOESE L. MREFMRMORIL. 7 —2EBRMRT. kR
ETCERBAT—ARLMREHEL TVET, £. FRHOTFEHKE.
R, BEREDBEBOB E, RIET AT AZRBUINA AT —H—
FFRCHAAREDRIHICORUBATHET,

EBIC. ARBFTRHHRIRREZER L. /A F ¥ —H—EMOMBKRER
ICHSTELD HMMIERY - KR - #HRBVRE (ELSD ORIEP. EYLE
BRHPERREXEOD Y A ZIRETHECHIc. BEE - MIREEN
RELZELSIHBICHMYMBATVET ., BIBITRMORERED SHtRER
FTe—BLTEEL. FRPREGARROMERORFEEZBELET.

blood flow and
metabolism

¢ @ Noveltargets

2HMPET-CTRE (£L) CERMEAPETEE (AT)

Whole-body PET/CT scanner (upper left) and
dedicated brain PET scanner (lower right).

A A=V DI B RRRERHI AR RHIE (BEER)
Schematic representation of imaging-based assessment
of brain pathology and evaluation of treatment efficacy.

The Division of Applied Brain Analytics is dedicated to translating advanced
brain analytical technologies into clinical practice and society. Using cutting-
edge neuroimaging techniques, including PET and MRI, we investigate the
pathophysiology of neurological disorders, particularly neurodegenerative
diseases, and develop novel approaches for diagnosis, biomarker discovery,
and treatment evaluation. Recent advances in molecular imaging have created
new opportunities for drug development and precision medicine.

In close collaboration with the Division of Brain Pathophysiology Evaluation
Technology and the Division of Brain Pathophysiology Data Science, we
promote integrated research spanning technology development, data-driven
analysis, and real-world implementation. Through partnerships with academic
institutions, healthcare organizations, and industry, we also participate in drug
discovery alliances aimed at developing innovative biomarkers and therapeutic
strategies.

A major mission of our division is to facilitate the responsible implementation
of emerging biomarker technologies into clinical settings. To this end, we
address the ethical, legal, and social implications (ELSI) associated with
their clinical application, including issues related to biomarker disclosure and
informed decision-making. We are also committed to ELSI education for
healthcare professionals and researchers.

By bridging technological innovation, clinical research, and societal
application, we aim to realize sustainable brain healthcare for future generations.

neurotransmission @ o

neuroinflammation

Abnormal protein g @

deposition

MREA>/N—(2026F6R)
Lab members (June 2026)
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Dept. of Neuroscience of Disease
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2020 % FURAFBMFAIEIR 2026 F BEAFATR

| Career Summary

2001 Graduated from the Faculty of Medicine, Kyoto University;
worked at the Department of Neurology, Sumitomo
Hospital, etc. /2010 Ph.D. in Medicine, Graduate School
of Medicine, Kyoto University

2011 Postdoctoral Researcher, TU Braunschweig, Germany
(Alexander von Humboldt Foundation Fellowship)

2016 Tenure-track Associate Professor, Organization for
Research Promotion, Niigata University

2020 Professor, Brain Research Institute, Niigata University /
2026 Director, Brain Research Institute, Niigata University

| Z4& B Publications

Proc. Natl. Acad. Sci. USA (2026, 2023, 2014), Mol. Psychiatry
(2026), Nat. Commun. (2021), Cell Rep. (2019)

WD L ST, B DI IERNE L (b

Confronting brain disease and disability through our own science and the lens of evolution.

NR=F IR TILVYNA R —IREWVND DR, BERESP
ADHD EWVo7zEH U\ FN 5 (FREHIRIEMR/Z T TIEKRITHT
TEHA. MEBIIIREOREFRFEEECOBEHET. TOR%
BOPICLET, MiE. E M EEDBRECRBCEGTFZEVE
ATEFE LIz, ZLTSARBERERIITOET . ZO[EDNDH]
IFENFDEDTHED—H. BASDDRAPEE TIEHRPED L
NERVIBET,

CORFE. F=BIEFEIMTEDTCEL LIz, N—=F 2V HRD
RRDFa> XU LA VFREDPSBF L. 77 HXEHIEMNE
DHTIN=F 2V URIEOREZRLET, ZILYNAT—RDR
EDF APP (FEBRA S M ETRIFS N, ZOEIRHEE CHiED
RaeECHAAZHRICER T TRALODOHYET. BEEDCR
ETFNRE, BEOZHRELENNDOREDPOBERLET.

BfRRERIS E L. BRRRAR DO EBNEJR. Al for Science &
FERLDDL ANICIEREBETERVMEFEOMA L. MOKROER
ICEVET., (1L¥RERRT S 2 BHPOWVEZAED 3 RZOE
BeRE) ZBLUT. memRl. BHONEIFHICEZD [HHEL]
HEEERLET,

N=F2VHEDOHL VMR D
YRNUFREEE)VY — LR T
$haYKYTDNAGRUAPD=:-nvOREEIIR:T 13 (= 9 & Z & T MDNAS #f f2 5

ICRE LR EEERET 2. RIE
. ' | Nat Commun. (2021)» 5 3| A &
{:@ 2l © | ChatGPTIC& 1T AR,
A\ o o°ﬁ A new hypothesis of Parkinson's
| 0000 \\," e disease: when mitochondrial damage
| @ . .
and lysosomal dysfunction coexist,
Q :E mitochondrial DNA (mtDNA) leaks into
T ‘m’ i the cytosol and exerts cytotoxicity.

Adapted from Nat. Commun. (2021);

Reznemy illustration created with ChatGPT.

ARG - BT }

[° - AENEENRS ] [
Za-OYRERCHES

Brain diseases such as Parkinson’s and Alzheimer’s, and disabilities such
as autism and ADHD, cannot be met by surface-level understanding alone.
We bring two engines to bear—our own approach to disease pathology and
the perspective of evolution—to reveal their true nature. Having reshaped
its circuits and genes on the road to becoming human, the brain is evolving
still. This “power to change” is evolution itself, yet under the wrong trigger or
environment it can tip into disease or disability.

We have built this conviction on hard evidence. a-synuclein, the molecule
that drives Parkinson’s disease, first emerged in fish, and the African killifish
develops Parkinson’s-like pathology through aging alone. The amyloid
precursor protein (APP) behind Alzheimer’s is conserved from nematodes to
humans, and we are among the first in the world to reveal what it normally
does—and how its failure gives rise to disease. We probe the diversity of
neurodevelopment, too, including fish models of autism, through the lens of
evolution.

By uniting cutting-edge neuropathology with evolutionary biology, the human
brain resources of our institute, and—alongside Al for Science—the hands-
on methods that Al cannot replace, we trace brain disease back to its origins.
Through three aims—(1) conquering intractable disease, (2) supporting one
another across disabilities, and (3) leaving our mark on the history of science—
we aim to conquer disease while living alongside disability, building a “co-
evolutionary” society that thrives on diversity.

; - 'J L ’J L FIVYINAI—RDHFH LU MRER, 7301
1o Y sl ik NATER B B B LIPS SN B DFE B
b 3 L el EET 5 CTRPERE

APPIBEROREMEHHLTHIESS U C V2. BIIdProc. Natl. Acad. Sci.
USA (2026)»55|F£ChatGPTIC& D

A ZAN,

A new hypothesis of Alzheimer's disease:
the amyloid precursor protein protects

APPH'iI< #E

i ‘
it

Pt o Ry ) 3 ',;).(T cells by discharging the waste products
FRE Uvme ‘ e generated upon nuclear damage out of
4 | 4 the cell. Adapted from Proc. Natl. Acad.
(@ st | || [ owmamens | | Sci. USA (2026); illustration created with

L L J ChatGPT.
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| Career Summary

2011 Ph.D. in Science, Graduate School of Bioscience and
Biotechnology, Tokyo Institute of Technology

2016 Senior Staff Scientist, Max Planck Institute for Biology
Tlbingen

2023 Project Assistant Professor, National Institute of Genetics

2024 Specially Appointed Professor, Brain Research Institute,
Niigata University

| Z£5500 Publications

Yoshida K., et al. Chromosome fusions repatterned recombination
rate and facilitated reproductive isolation during Pristionchus
nematode speciation, Nature Ecology & Evolution, 7, 424-
439, 2023 Yoshida K., et al. Rapid chromosome evolution and
acquisition of thermosensitive stochastic sex determination
in nematode androdioecious hermaphrodites, Nature
Communications, 15, 9649, 2024

\-

BB DAEAL T LI LI D [ QDRI ] 2R 375,

Exploring "Origin of diseases" using advanced evolutionary genome biology.

M DEBOBEIRIRE PR )P EDBERIFFLEE O
ICZENENTFET D DNA DECH). Wh®D2 T/ LB R
NTWET . EFEDT /) LEFEMOERICKVRSZICEAD
T/ LEAEFRO CEDFIRICR D TER LD, ZD7 ./ A
ECHDI BRI Z 2R T 2D DIEKERETY , TOIEHD—DIE.
20T ) LRINEWONRAICEEHTEE LT ONIZEHO K
DRODTIRAL EmELDORVERHIOHR T, HRALRHELR
BANT N (RAERGAABA OBIR. BALBRRFER L)
ICKVBRIELTELRDDEDSTT ., £lew TORICEKY
T LPEFETDIET, AACL O TRRUCRYPTER
EPRBDEEAONET ., ET /) LEMETIEEDER
BANYIDPEDEDICEL. 7/ LDEFLTERIEE
MBLEDETIEYEZFE > THOLPICLTVEFRT, Ihz
RRDRERBEEDEFTN CZ/IOEEMBROBRTICEA L. B
DRIDEREZAOMCTHIEZBELET.

MEEX/N—(20265F48)
Lab members (Apr. 2026)

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
genome sequence. However, understanding the "meaning" of this
genome sequence is extremely challenging. One reason for this
is that the genome sequence is not like a book written all at once
but formed over long periods of evolutionary time through events
such as mutations, recombination, selection, introgression, 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 aim to uncover the origins of brain diseases.

400 EDIEFLIRS/ MEHRE VB DRRIR M RO AR
Evolutionary analysis of brain pathogenic variants using genomic
information of more than 400 mammalian species

15



16

VB R BESELE, Field for Evolutionary Brain Pathology

ik YR AL - B

Dept. of Neuro-resource Science
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| Career Summary

1997 M.D., Akita Univ. School of Medicine
2011 Ph.D. (Medical Science), Niigata Univ.
2019 Associate Professor, BRI, Niigata Univ.
2024 Professor, BRI, Niigata Univ.

I %7‘%@” Publications

Hatano Y, Nakahara A, Tada M, et al. APOE &4 influences
the widespread TDP-43 pathological subtype in sporadic
amyotrophic lateral sclerosis. Acta Neuropathol.
2026;151:57. doi: 10.1007/s00401-026-03029-y.

Nt BB DIFREHF e Z e | RIBED T VAN 7 IR ELTTRBI LTV 35

As a core center of the Japan Brain Bank Net, we advance research on neurological

disease mechanisms using high-quality human brain tissue resources.

BURRFT PR IFERSLH 1) D 5 ISR B DR RRE LM R 2 ED TEWNY
£, ZORFICOEDHWEREFDIE. BEPREDRNEZF. £<
DERIKE - REENEIVEBRE . MAMPAZRREOEED L > TH)
HTHIE LASTZODEEATNET,

LHRFIF. MRFARAOEZRIFEHNL DD, IS5 LES B L (BHE
TNTELO EMHRERRBOMBHBER Y —AZ2EE L, ThE5ZERL
TeREREEMMITEHE L TOET, MBIEARD Y -, RIEFES
3,400 . Fi4t% 20,000 fllCE KVET, BRHTHH 30,000 /DR
AR, POTRARRTCHY . MAWICRTOEHROMEI Y —A
TY.

LRFIIREZDFEEOHIC. 2026 F 4 BKY [OEMMTERL =
STFITHER Y2 — (ChBRI: 7)) ] ELTOEHZMELE L.
HEFR - HEARRRFEZOELEBFITHD EEBIC. FWOTL 1>
N THRZIRE LT, FRABRHE - BRBICHT 2 HBMALZED T
WET.

HEBHEERABH S ARAERIML TOBEBBHR ARV I TS —,
HZAEARE 200 HREFELTVET .,

Motorized mobile shelving system housing more than 2 million glass
slides for light microscopic examination.

The neurosurgeons, neurologists, and neuropathologists of the Brain
Research Institute, Niigata University, have been engaged in high-
quality clinicopathological practice for more than 50 years. Through these
longstanding efforts, we have established a comprehensive collection of
human brain tissue resources derived from consecutive autopsies and
surgical resections. As an academic pathology department, we utilize these
valuable resources to advance medical science through both independent and
collaborative research aimed at elucidating the pathomechanisms underlying
brain disorders.

QOur collection currently comprises more than 3,400 autopsy cases and
20,000 surgical biopsy cases. Among these, over 30,000 frozen brain tissue
samples constitute one of the largest collections in Asia and represent a
globally significant research resource.

In April 2026, together with the Department of Pathology, we launched the
Center for Human Brain Resource Initiative (ChBRI). As a participating center
in the Joint Usage/Research Center program and a core hub of the Japan
Brain Bank Net (UBBN), we promote collaborative research on a wide range of
neurological and psychiatric disorders.

FUERRIFE 8 X2 /N — (202655A)

Members of the Dept. of Neuro-resource Science (May 2026).
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Dept. of Comparative & Experimental Medicine
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prof. Toshikuni Sasaoka
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| Career Summary

1993 Postdoctoral fellow,
Massachusetts Institute of Technology, USA
1996 Section chief, National Institute of Neuroscience,
National Center of Neurology and Psychiatry
2003 Associate Professor,
the National Institute for Basic Biology
2013 Professor, the Brain Research Institute,
Niigata University

| L5500 Publications

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
l and maturation of olfactory sensory neurons. Cell Rep.
42(5):112398. doi.org/10.1016/j.celrep.2023.112398

LS EETE TS - BEREDIN PRI,
Ttk BE DR 2 HIE LTV 35

Understanding brain function through advanced reproductive

engineering and genetic modification technologies

ARHFTIE F=NIVDPEOLIEERMHFERD—DOTHDH/\—
F>VU R (PD) ICEBL. K=/ OZREEDETTFRIEYY
A% PDETILEME L TRHOWTHREL TVWET. ETLEYDIT
BERRR AR 2 EICLY) . ERFHCRE - LEOLME
HDRBPEARBERAFENOREZBIE L TOVET. HET. Wi
RO PR ZE D RNA RS X > /N EORMZICE 1T D16
BRATO. SREMOREFTETEHERBRLBDERREICRITTHE
DT MRREIEEIC KU RIB LM ZBESEDMREITRD
TWET,

ADFRIEFHEMNBOBYEBREROEEEZEZEL L. ¥V
AL TV b UHF BILEY M AX TE DAY Y-
TtV b XEDREDEFRBERDYOGEE - ERIRFERML
TWET, F£/. MHZIE. RRE. B BT ORERTREDFRE -
FHTFEMEBVRRIEZITO>OTVWET. IhSDIARXE
I&. RE&EI% Specific Pathogen Free (SPF) IRIBICIRFT A Z
EX. FTERICEMM EERE L CHENICMRZED 2 ETEETY,
EHIT EFETIRYT /) LREREMEBWeBEFUEHMOIERD
EHTHY . ZRICET2HMEROHEEZBIEL TOET,

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. In addition, we study RNA-binding proteins involved
in neural circuit formation and function, as well as the effects of in vitro
culture of early-stage mouse embryos on 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.

HRE X /N—(20265F67)
Lab members (June. 2026)
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Dept. of Molecular Neuroscience
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Unraveling neurological diseases through the unique characteristics of the brain

BICIRE DA BRRID D) KT H. €02 AIRAWEA
BEDHVERA. HADMTETIE. MOFEISER L.
NODHEADIF LWVBIIAE. BERAFEHRET S 2R
ELTOVET, BOMBBORFERE. TDORYKS SNEHRE
MEFBE . BT PR RMREICHY ET . Ko, DK
BOFRIE. BEDXNTEPREDY AT LICERT HE
WO AT LEREICHY ET. OMBERTDOREISER
TBHIENERTT . BAAFERRIE. & l\@ﬁiﬁﬁﬁégiﬁ%ﬁ
L. ENDORERRBEMAT 5 L TRELRFMKRDHYET.
FREED L. FREMT. INODFMEEIEREL. %@i%’&
AT A EEBIELTVWET . RAEOMEREL. 1) TDP-
43 OREY S EZEMEMEAISRBEETO RNA LHDOW 5 X . 2)
PUMEMERAE CRIT DEMEER &, TheX A DEEHR
ETFANDZALORER. 3) RUTILE I VROETIEE
EEZTOFMAEDHETT. 2<HLVERT. ?%ﬂé@%@
RREBIELTOET,

EEMERMEEBHECARASILTHSNS
BIEORSE

A, B) CARASILEE D/ M E

\  C.D) Control& DR/

| A O)Elastica Van Gieson#

Y| B.D) TGFBE

7 scale bars; 100um
CARASILEEDMEEE TR0 EHRRZE
TGF-BNEREBD .

Abnormalities of cerebral small vessels in CARASIL,
a hereditary cerebral small vessel disease with
dementia

A, B) Cerebral small vessels from a patient with CARASIL
C, D) Cerebral small vessels from a control subject

A, C) Elastica van Gieson staining

B, D) TGF-B immunostaining

The vascular walls in the patient with CARASIL show
marked mural cell degeneration and accumulation of
TGF-B.

Hara K, Shiga A, et al. N Engl J Med. 2009%—&B#&T

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

ALSEENHEMEBIPDTDP-43 mRNADS

A. C) Control & D& BIESN1#AE

B. D) ALSHBEDEEHBEI 4R

A. B) HematoxylinZ&

C. D) TDP-43 mRNA in situ hybridization
ALSOEEN##24RA TIIHARE DTDP-43 mRNA
HEDHEAD

Intracellular distribution of TDP-43 mRNA in ALS
motor neurons

A, C) Spinal motor neurons from a control subject

B, D) Spinal motor neurons from a patient with ALS
M A B) Hematoxyiin staining

C, D) TDP-43 mRNA in situ hybridization

Motor neurons in patients with ALS show increased
cytoplasmic localization of TDP-43 mRNA.
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Dept. of Brain Tumor Biology
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We aim to elucidate the pathophysiology of malignant brain tumors and establish novel therapies.

LI E (SRR BRI I C B TEE L. ST A
ORI U7 B MR OEEMREE Y T ABEE T I &
MLTWEY, TOEEZEMT 2ETILOERICKY . D
[BIZ T 2 BMEMEZ ORECHEEREIE Y . ThEh&mE
REEEHEL T DN BERNOMEE EHRAMEZRERA L
TWET, AEEDBEHRMEEREDHE DT . D FIZRIREREA.
IET )/ LMEMFH]. iR REEERE. BAAOMBEICHEL /-
BEADMEI A BIELET.

£z HUSRRLEF—LAICKY . BEBEDA HZX
TADARDRIEEM  glioma-neuron interaction MERRRZA &
BRABFLVWIAR 7O T MZEF v LI LET . AR
DL OEBFIDMFTE & HIEBAYICHREME 2470 [ BTFPR
BHOTIE] OMEZRFAL. HERICEELEFT.

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.

Dabrafenib(aM)+Trametinib(1/10nM)

RTESETIL

B__Control Combined

-»- Control 3
- Combined i

N

Tumor volume (mm?) g,

2 4 6 8
Time (days)

BRAF VEOOEZ R B REMAENGT-4 1 DRIz
Establishment of a BRAF VB0OE-mutant epithelioid glioblastoma cell line (NGT41)
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| Career Summary

2006 Graduate School of Agricultural and Life Sciences,
The University of Tokyo

2008 Assistant Professor, Graduate School of Medicine,
Osaka University

2012 Visiting Researcher, Division of Developmental Biology,
Cincinnati Children's Hospital Medical Center

5 gﬁ ﬂ’ ‘ [ | i’ 2021 Professor, Brain Research Institute, Niigata University
f ¢ -

- | Z5&B Publications

> f o £
3 Ueno et al. Corticospinal circuits from the sensory and motor
| . j’ ij mL #i%

prof. Masaki Ueno

cortices differentially regulate skilled movements through distinct
spinal interneurons. Cell Rep 23: 1286-300, 2018
Sato et al. Scg2 drives corticospinal circuit reorganization with
spinal premotor interneurons and astrocytes for motor recovery
after stroke in mice. Nat Commun 2026, in press
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Restoring neural circuits and function in CNS injury and disease.

B MEREEPIMBICKUMPEREIRET D & MEREO B
LEREDREEZ5ISRILET. MAICEWTHERBEIPBET S
BENIFIERICZ LW, INSEET 2T 2B RBFEE
REHILEINTOWELTA, FARARETIE. BEBRICEVTRREL L
AR A AR UKEREICEREZRHT JEZBEELTOE
T EBIRINET. RERICET LHEEED. RENTIE
HYVEDSHRERMEED L. BECERMROEEZER
SEOBHIEERELTER L. ZOMREREDPBRT 2HFZ
FEL. BEARREEVEYT ZET, HEZREANCBIAERE
BELZVWEZATVNET, TOLOAMEETIE. BEREES
Bf. WA OERBOBRR 2B L T #ERBOBREEPZ O
B DFADZAL, BEREORBICHKATVET ., BERFRE
NOIARTAIWAE D L—T— - (CEEEE. F I T A8,
SIRTATENHEMT . 70 E S IHERBROBEITY —ILZ L), BEN
BT EEDTNET, INODMEDS. #iEEEEHE LKEE
ZEENCB AR EEA LT CEEBIELTOET,

QR
BzEep, M8 75 &

Oz
KRR E

S BHBERICRI 2MERIBOE
&t : HBE, BE% HEEHICER
REBEEHEEORBRISBRY S
(Ueno et al, Brain 2012).

Neural circuit reorganization after
CNS injury. After the injury, the
corticospinal circuits essential
for voluntary movement undergo
reorganization (Ueno et al, Brain
2012).

BigEE

Central nervous system (CNS) injuries due to stroke and 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 suggest that
controlling the rewiring of neural circuits could help establish proper
neuronal connections to support functional recovery. The goal of our
study is to understand the process of rewiring and the underlying
neural and molecular mechanisms to restore functions. To this end,
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 restore neural circuits and their functions.

‘_‘%‘_w IREIBR D LRI — )L, BETFHETTA
_ (CEDREEER()EEE - 1O (QDER.
N UTLAN Y —CEB 21— O DEEH(3).
TR TA VAL BBRIGE) REE RS
A= 1 — O DEF(5). EBDIRITTHENNE).

Analyses of neural circuits using diverse
approaches. Genetic mice labeling the
corticospinal tract (1) and spinal neurons (2),
neuronal labeling with viral tracers (3), optogenetics
=2t evoking muscle responses (4), corticospinal-spinal

i - neuron connectivity (5), three-dimensional motor
analysis (6).
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Dept. of Cellular Neuropathology
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Understanding the brain in health and disease through cellular and molecular imaging

LIARETIE. MOEBEREZME - 2F L NILTRR
L. BRIZZEEBIRLTVWET., FAEBIEIhETIC.
A1 HRTYT / LAREZTV. AEEZNTEDR
EXER AR T DM [SLENDR] (Cell, 2016) H KV
[VSLENDR/ (Neuron, 2017). 1 DO#RMBEICEEND
BFEO> T AT 2 [1 RS F 7 N — LB
(Nat Commun, 2025a). BEEEEREM [SeeThroughl
ICKDERE - SRBEEMA-C X —>7 (Nat Commun,
2025h) HZRHELTZE L. IhHDMEFHEMERNT.
27 - BROMAEAY. FILYNA Y —RREDRMEBDIEER
ICERWHA TOET,

SLENDR, vSLENDR
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| Career Summary

2003 M.D., Kyoto University School of Medicine
(followed by 5 years of clinical practice in pediatrics and
pediatric neurology)

2012 Ph.D., Graduate School of Medicine,
The University of Tokyo

2013 Research Fellow, Max Planck Florida Institute for
Neuroscience, USA

2018 Professor, Brain Research Institute, Niigata University

| L5650 Publications

Uchigashima et al., Single-cell synaptome mapping of endogenous
protein subpopulations in mammalian brain. Nat Commun. 2025;
16(1):9705.

Liu et al., SeeThrough: a rationally designed skull clearing technique
for in vivo brain imaging. Nat Commun. 2025; 16(1):7584.

2 M o F v T RCHEMBELES

Our laboratory aims to visualize and understand the brain in
health and disease at the cellular and molecular levels. To this
end, we have developed original technologies such as SLENDR
(Cell, 2016) and VSLENDR (Neuron, 2017), which enable genome
editing in single cells in the brain to visualize the localization and
dynamics of endogenous proteins. We have also developed
single-cell synaptome mapping (Nat Commun, 2025a), a method
for analyzing thousands of synapses within single neurons, and
SeeThrough (Nat Commun, 2025b), a skull-clearing technique for
minimally-invasive, high-resolution in vivo brain imaging. By using
these technologies, we aim to uncover the mechanisms of brain
functions such as learning and memory and to better understand
neurological diseases, including Alzheimer’s disease.

In Vivo Genome Editing

CRISPR-Cas9
Genome. ‘r_

E Tagmm
Homology-Directed
G Repair
SEN0Me o m——
Transcription
and Translation

Protein — \__—~_
Tag

Single-Cell Labeling of Endogenous Proteins

= ® .?t’. @

High-Resolution
Protein Localization

Live Imaging of
Protein Dynamics

Single-Cell Synaptome

Uchigashima et al., Nat Commun 2025

Mikuni et al., Cell 2016; Nishiyama et al., Neuron 2017

SeeThrough

Liu et al., Nat Commun 2025

EERUAYT /) LRE - D FRESEMSLENDRE KO
VSLENDR. 1#fif2> + 7 h— LRI, BEE
B MISeeThrough E DR FE M ZB LT,
BDAIRERREZE R TIRR Y 2.

We visualize and understand brain physiology and
disease using technologies we have developed,
including SLENDR and vSLENDR for in vivo genome
editing and molecular labeling, single-cell synaptome
mapping, and the skull-clearing technique SeeThrough.
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Dept. of Animal Model Development
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Elucidating the molecular mechanisms underlying brain function and disorders

D R3S

using genetically modified animals

LMREE. EfE - FBGEDOMWEEPHE - BHRERFEEDOD
FHFEORAZEME L TEBHLTOWET, INET. MEERRT

B L7z CO7BL/6 RDERFREN T AL MR L. T78%F
By, fEZERY. e, BREEEHFEC. KREHDOHM 25K
ELTHERT S ETERFPEO TV EERKEZROMICLT
BERU, Flen NUACHBLUTHRICRETHDEEAONT
EeTy MEEFMREOBI CBEFRET Y MEEP. HBRFE
T FETEREMOBILICHER L TEY . 7/ LREEZE
RT%ZETRUERENCEGCTFREDMEREMOREEEN
BICED TOET REREICARAANY M LEPFILYNA Y —
WOFEHF IR LT MRIE - > F 7 ABHEOHIH. #HA
Bl T b7 7O —REICHELEMAZED TVET, EHIC

ETHBRETILEE L TUNLF o0 T — (Octodon
degus) ZEAL THEMTHICER LIZMREBRODTNET.

Our laboratory is dedicated to elucidating the molecular mechanisms
underlying brain functions such as memory and learning, as well as the
pathogenesis of neurological and psychiatric disorders. To date, we have
generated numerous genetically modified C57BL/6 mice suitable for analyzing
brain function. By employing behavioral, histological, biochemical, and
electrophysiological methods, as well as cutting-edge technologies, we
have elucidated the physiological roles of various molecules. In addition to
establishing rat embryonic stem cell lines and generating genetically modified
rats—tasks that have long been considered far more challenging than
those involving mice—we have successfully developed new techniques in
developmental and reproductive engineering. Furthermore, we are actively
advancing the development of more sophisticated techniques for generating
genetically modified animals through the application of genome editing.
Currently, | am focusing primarily on the mechanisms underlying autism
spectrum disorder and Alzheimer’s disease, conducting research related to the
regulation of neurotransmission and synaptic plasticity, as well as cellular aging
and autophagy. More recently, we have introduced the degu (Octodon degus),
a small rodent, as a new model animal and have begun research focusing on
social behavior.

(A) B FF TR SN 72CE57BL/BNR Y AR EEHfE (ESHAE) ThARENKAMAZ, (B) ¥1/O1> 2102 a iRIcLBF AT IAER, (C) FATTY
2. ESHRICHETHHENBVVZEEBPRBISEAVET . (D) BHFTRFEIN/EAM (Abe M., et al. Sci Rep (2023) 13, 2245) THa. 77 /7
AW ARG Z—%RNF—DNAELZTL I MAR—L—2 3 RIC RSN BR A INOGFPD ./ v A >R I A, (BE) HTBAZ BHEBRIERAN CRE %I
ENTOWBNESFOEERT T —

(A)RENKA cells, a C57BL/6N mouse embryonic stem (ES) cell line that we established. (B)Generation of chimeric mice using the microinjection method. (C)The
higher the proportion of cells derived from ES cells in a chimeric mouse, the darker its coat color becomes. (D)Knock-in mice expressing the fluorescent protein
GFP, generated using an electroporation method with an adenovirus-associated vector as the donor DNA—a technigue we developed(Abe M. et al., Sci Rep (2023)
13, 2245). (E) Degu, a small rodent species bred and housed at the Niigata University Animal Experiment Facility.
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Dept. of System Pathology for Neurological Disorders
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Decoding brain pathology — from living brains to postmortem tissue — through clearing and 3D imaging

ADBFTIE IRB I L TEEBER M & &R3D1
A= T aHEDE WME I U & T D EFRRE A LR
:ﬂ?ﬁflﬁ"@“%FSD#%%‘FIE%J@EETL?&E?E LTWET, ik,

EBEBRECTTICEZI YT ADMAERETE S5 LU VG
4I:;£FSeeThrouth EHRFE L EERMOR/MREE - REA( X —
o> JaRBLELE (LU et al., Nat Commun, 2025).
e HBERAM EEE T HEME AR T O— T 2RI
ZEt L. 25 2SR AT — L THBROEEBRFRIREAIRT
NvEY T REMEEEL F Lz (Sakamoto et al., ACS
Nano, 2024. £REMZT). < 5IC. £Ein situ hybridization
EAIEf A AEDE. 2MAT — I TEGFRRZHAE
BN TEETHEMIEBEL TVWET (Murakami et al,
FERLERRE LE3DA X —
TR

Neuron, 2026. EEHEZ) .1
DUIERE MRBORIEMEDORPEFHI-RE
FTEADRIFBDZEEBELTVET,
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| Career Summary

2006 Ph.D. in Engineering, Kyoto University

2010 Research Scientist, RIKEN

2013 Lecturer, Graduate School of Medicine,
The University of Tokyo

2017-2021 Specially Appointed Professor and Tenure-track
Professor, then Professor, Brain Research Institute,
Niigata University

| L350 Publications

Liu X, Uchigashima M, ..., Tainaka K*, Mikuni T*. SeeThrough:
a rationally designed skull clearing technique for in vivo brain
imaging. Nat Commun. 2025;16:7584.

Sakamoto DM, Tamura |, ..., Tainaka K*, Sando S*. Whole-Body
and Whole-Organ 3D Imaging of Hypoxia Using an Activatable
Covalent Fluorescent Probe Compatible with Tissue Clearing.
ACS Nano. 2024;18(6):5167-5179.

V7T BRI D> O FERR NN 3 TN R 2 i S B 2>

Our department develops tissue clearing techniques combined
with high-speed three-dimensional fluorescence imaging to
establish "3D neuropathology" of the brain and other tissues.
Recently, we developed SeeThrough, a skull-clearing reagent
that enables minimally invasive, longitudinal imaging of the living
mouse brain without skull removal (Liu et al., Nat Commun, 2025).
We also rationally designed an activatable covalent fluorescent
probe compatible with tissue clearing, enabling whole-body and
whole-organ 3D mapping of tissue hypoxia (Sakamoto et al., ACS
Nano, 2024). In an international collaboration, we have further
contributed to whole-brain cell mapping by combining highly
multiplexed in situ hybridization with Al-driven analysis (Murakami
et al., Neuron, 2026). Building on these tissue-clearing platforms,
we aim to elucidate disease mechanisms and translate these
technologies into next-generation diagnosis and treatment of
neurological disorders.

(A) >—NERBARIBOETAMER MVX10-LS (F U /S A

HE) , YUALBREDKEIY Y TILVAARER - KR

FTCIDA A= TT B,

: (B) > — NEREA B # ¢ BE M 5 BLAZE (Miltenyi
. Biotectt#) . £ PSR LEDORET T ES

B DOBMHRE TIDA A= TF B,

(A) Light-sheet fluorescence microscope MVX10-LS
(Olympus), used for wide-field 3D imaging of medium-
sized cleared samples such as mouse brain.

(B) Light-sheet fluorescence microscope BLAZE
(Miltenyi Biotec), used for high-speed, high-resolution
3D imaging of large cleared samples such as whole
brains and whole organs.
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Dedicated to understanding higher human cognitive functions and their pathological conditions,

we pursue integrative research bridging neuroscience, neuroimaging, and experimental psychology.

S BE - MERBITR®RECO e MEB OB RKEEZD

REZMATDOAT. EhZEDEDEHRE LIEMRIFRBIRT
T —ATEDROBERMIKEEIR. HDHERRIDOMIK EICHIR
LTS, M40 REICHIDEBDELDRELS LTHED
HBNTELHDTT ., ADHFTIE MR- PET - gzl L &
TROHRENMAFREHREL . ELHERRZECRENRRED
5. £ bR CEORBOBAZEME LIEMAEHEL TOE
T T —EYA T ADH T ZTERIITER LED 5 R
EERE  REROIEFE RIS L/CE - BB ZHE- TV,

SIGNA Architect 3.0T MRIZXE. ﬂu@WﬁEXbxﬁib CHRA
BERHEOETPAEMRELE SHARERESERICAR

K TEBITATOMRIZE THY) . AT
DHFZEE>TN S,

SIGNA Architect 3.0T MRI scanner. A 3-tesla MRI
system capable of high-resolution visualization of diverse
information—including brain structure, function, white matter
fiber tracts, and metabolite concentrations—serving as the
core neuroimaging platform of our laboratory.

EICHITBMETA

Understanding higher cognitive functions unique to humans — such
as language, music, and abstract reasoning — along with their
pathological conditions, necessarily requires research conducted on
humans themselves. Yet these capacities did not appear suddenly
on Earth; rather, they were shaped through approximately four
billion years of biological evolution. This division employs a range
of non-invasive neuroimaging techniques, including MRI, PET,
and electroencephalography, to investigate human brain function
and its pathological conditions from an integrative perspective
that encompasses evolutionary considerations. By harnessing the
methodological frameworks of data science, we engage in both
research and education that broadly synthesizes neuroscience,
neuroimaging, and experimental psychology.
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Relative pitch assessment task. Through a behavioral task
in which participants discriminate the interval relationship of
tones relative to a tonic, we examine how musical experience
and training influence pitch processing abilities.
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Advanced Treatment of Neurological Diseases Branch
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Elucidating disease mechanisms and developing novel therapies to contribute to human health.
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We aim to develop new therapies by understanding and modulating
the molecular pathogenesis of ALS.

Our endowed research branch 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.
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We strive to pioneer next-generation epilepsy therapies by targeting
epileptogenic neural circuits.

25



20

H:[EF A - [/ A)

3

MEXT Joint Usage/Research Center
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The Collaborative Research Center for Neurological and Psychiatric Disorders
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BRI has been certified as a joint usage/research center
by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT) since 2010. Its extensive collection of
brain disease resources and expertise have been open to
the neuroscientists’ community. BRI’s diverse research
collaborations in neuropathology and related fields have
brought out a great deal of achievement in relation to
unravelling the pathological mechanism of brain disease. The
institute has renewed its MEXT certification of a joint usage/
research center in 2022 as “the Collaborative Research
Center for Neurological and Psychiatric Disorders.” BRI has
the world-class collections of neuropathological specimens
and advanced imaging analysis techniques. The institute is
committed to tackling tasks such as neuropathological analysis
on brain disorders like Alzheimer’s disease, development of
early diagnostic technique, and translational research on the
treatment for reducing disease progression. By utilizing the
specimens of human brain disease and the animal model
resources along with the underpinning of translational research
for clinical application, BRI's collaboration with researchers
across the world offers a prospect of reducing the burden of
intractable neurological disease.
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Research Project
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21st Century Brodmann Areas Mapping Integrating Molecular and Functional Information

MEXT Education and Research Organization Reform Project

The center for industry-academia-government collaboration and human resource development to complete a “brain map” integrating molecular and

functional information in the brain that will serve as a guidepost for a dementia inclusive society
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Overcoming age-related diseases of the brain, such as Alzheimer’s
and other types of dementia, Parkinson's disease, amyotrophic
lateral sclerosis, and cerebrovascular disease is an urgent issue. In
order to develop treatments for these diseases, it is important to
establish diagnostic methods that can accurately estimate prognosis
at an early stage. To do so, we need a map that can serve as a
guidepost to predict the progression of the disease in the brain.

This project aims to develop social implementation and human
resource development in collaboration with industry, government,
and academia, starting with the creation of a new human brain map
that will serve as a guide to understanding the progression of brain
diseases, and to give back to society through a dementia inclusive
society. To achieve this aim, we are working on the establishment
of single-cell analysis, tissue-clearing and cell labeling technologies
for human brain tissue, and the creation of function-related maps of
brain regions using functional MRI.

BRI will leverage one of the world’s largest human disease brain
banks, developed over more than half a century, to strengthen its
functions for shared use in domestic and international collaborative
research. In addition, by introducing advanced data analysis using
the latest mathematics and Al technologies and increasing the value
of its human brain resources, BRI will promote international and
interdisciplinary collaborative research and personnel exchange as
a central hub for brain disease research connecting diverse fields of
study.
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Global Partnerships

* [EEB/ >/ 7RI/ International Symposium
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As part of the Joint Usage/Research Center Program, BRI has held an
international symposium annually since 2010. Each symposium is centered
on a specific theme in brain research and seeks to promote the dissemination
of research findings and foster the development of early-career researchers.

The event includes lectures by renowned international scientists and leading

researchers in Japan, and poster presentations.

* ERHEEMTR

Global Collaborative Research
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A call for proposals is announced annually, and joint research
is carried out with various overseas research institutions.
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Research Agreements and MOUs
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BRI signs agreements and MOUs with renowned research

institutions abroad to stimulate research collaborations and
exchanges of research personnel.
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Lectures and Seminars
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By hosting lectures and seminars, BRI connects world-

renowned scientists and encourages dynamic exchange on the
frontiers of brain research.

* fHER Visits
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Numerous visits by international researchers and guests

showcase BRI’s unique facilities, research resources, and
activities, fostering deeper academic exchange.
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Seminars & Events
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Science Education
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Partnering with the local Super Science High Schools
specified by MEXT, BRI scientists visit local highschools to
give lectures on neuroscience. BRI is working to nurture
the next generation of global researchers by introducing the
attractive world of neuroscience.
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N-Step Niigata Program
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As part of its outreach efforts, BRI held a session of the
“N-Step Niigata” program for junior high school students
to engage them in STEM learning. The participants listened
attentively to lectures delivered by BRI researchers working
at the forefront of brain science and demonstrated a strong
enthusiasm for learning. We hope their curiosity and creativity
will help drive the innovations of tomorrow.
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Niigata Nouken Seminar for Neuroscience
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BRI hosted its annual two-day seminar in August 2025
for medical students, graduate students, and early-career
researchers with an interest in neuroscience. The program
featured expert-led lectures, lab introductions, and hands-
on training sessions, offering participants direct exposure to
cutting-edge neuroscience research.
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"Let's examine the human brain and mind"
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As part of the global Brain Awareness Week campaign, BRI
holds annual lectures and lab tours to raise public awareness
of the significance of brain science and its importance to
society. This year’s event welcomed 60 high school and
university students from both within and outside Niigata
Prefecture.
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Medical Practice and Education
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Equality and Diversity
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BRI’s mission is to advance scientific research on the nervous
system of the brain. BRI has a historical background that has
developed through the clinical care of neurosurgical cases in
the School of Medicine. BRI offering an integrated approach
to its research, along with clinical and educational activities, is
therefore a great strength. The research at BRI covers a wide
spectrum from Basic Neuroscience to Clinical Neuroscience
related research to human brain disease. Pathological
Neuroscience that bridges these two areas and the integrated
research of these three areas brings greater progress, making
BRI one of the most desirable institutes for research on brain
disease in Japan. In order to continue to engage in cutting-
edge research, BRI is dedicated to training competent
researchers. BRI is also dedicated to research in the clinical

area to advance medicine.

Based on the “Niigata University Diversity Statement” and
the “Niigata University Declaration on Gender Equality,” BRI is
committed to promoting diversity, equity, and inclusion.

Regardless of differences in gender, age, nationality, religion,
disability, or other attributes, we strive to foster an educational
and research environment in which all members work together
with mutual respect, fully demonstrate their abilities and
individuality, and contribute to the creation of knowledge.

BRI also promotes a supportive working environment in
which diverse individuals can thrive through initiatives that
include consideration for work-life balance, support for the next
generation, and improvement of accessibility, thereby fostering
an equitable and inclusive research and working environment.
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https://www.bri.niigata-u.ac.jp/interview/

Our website features interview articles with researchers
at BRI. Please visit the following URL or scan the QR
code to view them.

BRI Website > Interviews

https://www.bri.niigata-u.ac.jp/en/interview/
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Graduate Programs
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Graduate Students and
Research at BRI

BRI participates in the programs of Niigata University
Graduate School of Medicine, Dentistry and Health Sciences
and the Graduate School of Integrated Arts and Sciences

by teaching and supervising graduate students.

Our goal is to understand brain functions and its pathology as well
as overcoming brain diseases. We welcome master's and doctoral
students who will lead the next generation of brain research.

The brain has complex functions in order to remember, think,
feel, and act. Alzheimer's disease, amyotrophic lateral sclerosis,
Parkinson's disease, strokes, tumors, mental disorders - there
are countless brain diseases and disorders for which there is no
essential cure. Exploring the complex and mysterious functions of
the brain and overcoming its diseases requires research with an
interdisciplinary approach.

BRI brings together researchers and students from different
departments, including medicine, science, engineering, pharmacy,
agriculture, veterinary medicine, and humanities, to carry out
research. There are opportunities to tackle brain research from a
variety of perspectives. We are welcoming you regardless of the
background!

We provide opportunities to gain knowledge on the brain and
diseases, from basic to clinical, and to access to its research. Each
BRI lab has different research interests, from humans to animal
models (monkeys, mice, fish, flies and so forth), cells, molecules,
modelling, imaging, informatics, artificial intelligence, technology
development, to understand the brain and overcome brain diseases.
Even early-career researchers can significantly contribute to
impactful research.

Explore each lab’s research in this brochure and on our website.
Contact the labs to learn more.
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https://www.bri.niigata-u.ac.jp/grad/

See the website below for graduate admissions details.
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BRI Website > Graduate Degrees
https://www.bri.niigata-u.ac.jp/en/grad/
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Scholarships / Financial Support
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Latest Updates
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BRI collaborates with the Niigata University Graduate Programs
to provide financial support to graduate students. This support
includes the New Next Generation Project, teaching and research
assistantships, assistance with research presentations and paper
submissions, and tuition waivers, enabling students to focus on their
research. The institute's regular research meetings allow students to
gain intellectual inputs for personal development. There are frequent
occasions to connect with distinguished scientists across the world
and Japan to create a network. We also encourage students to
participate in international conferences and exchanges with overseas
partnership institutes to broaden their global views and have careers
abroad. We support students after graduation to move to new
career stages, such as finding positions in Japan or abroad, or at
private sector, public sector, or medical field.

We invite you to immerse yourself in the exciting world of
neuroscience research. We look forward to working together with
you.
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To keep up with our latest research, news, and events, check out our website and follow us on social media.
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A BRI Website

https://www.bri.niigata-u.ac.jp/en/
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