Dept. of Pathology Neuroscience

The neurosurgeons, neurologists, and neuropathologists of
Brain Research Institute, Niigata University, have performed
high-quality 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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Mari Tad

Dept. of Neuroscience of Disease

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 ilinesses, 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 Kkillifish
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. Furthermoref-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.

Distribution of dopamine / noradrenaline neurons (m:

In our laboratory, we integrate the study of various research
subjects, primarily focusing on small fish species. We combine
the cutting-edge 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.

Prof.
Hideaki Matsu

a) in small fishes
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MEXT Joint Usage / Research Center

The Collaborative Research Center
for Neurological and Psychiatric Disorders

BRI has been certified as a joint usage/research center by  research for clinical application, BRI’s collaboration
the Ministry of Education, Culture, Sports, Science and  with researchers across the world offers a prospect of
Technology (MEXT) since 2010. Its extensive collection  reducing the burden of intractable neurological disease.

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
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MEXT Education and Research Organization Reform Project
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21st Century Brodmann Areas Mapping
Integrating Molecular and Functional Information

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

Overcoming age-related diseases of the brain, such as
Alzheimer’s and other types of dementia, 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
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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
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brain regions using functional MRI.




Medical Practice and Education

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.

N-Step Niigata Program

As part of its outreach efforts, BRI held a session of the “N-Step
Niigata” program in November 2024 to engage junior high
school students in STEM learning. The 23 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.

Global Partnerships

Global partnerships can bring together complementary
strengths and deepen the impact of joint research. BRI is
committed to forming such partnerships and will further
develop existing partnerships. The institute regularly welcomes
scientific visitors from around the world and signs MOUs and
agreements with overseas research institutions. BRI also
annually hosts international symposia, which feature fascinating
lectures by distinguished scientists from across the world.

Niigata Nouken Seminar for
Neuroscience

BRI hosted its annual two-day seminar in August 2024
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.

Science Education

Partnering with the local Super Science High Schools specified
by MEXT, BRI scientists visit local highschools to give lectures
on neuro science. BRI is working to nurture the next generation
of global researchers by introducing the attractive world of
neuroscience.
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BRI Map

Asahimachi : .
BRI A Block : : Bldg.
o ¢ : Research Laboratory Bldg. : 9 Genome Science Bldg

(Center for Integrated Human Brain Science)

@ Animal Research Bldg.

Dept. of Animal Model
Development

Administration Office
(General Administration and
Research Bldg. 1F)

BUS STOP
(o] Parking lot

Asahimachi- xO©

. O
dori 2 Aka-mon S

(mainfgate)

Parking lot

Central

P | - BUS STOP
ower @
0,0

Station
e Higashi-nakadori

4 D D‘ Yuijin
M ial
0 e| Faculty of Medicine :I elfgl)lﬂa
Pharmacy

Bookstore

West Ward East Ward
Parking lot Librar .
[¢} Yy \,\‘\936“\ =
j r of
i (\a\‘ad
@ Medical & Dental Hospital
Parking lot * Central Wing Outpatient Wing
A
oo ]
West Wing
Parking lot
Amenity
BUs stop Mall
Parking lot =
Niigata Daigaku . .
Byoin Higashi-
nakadori —
Faculty of Dentistry | Ikoi Park
4N7 Life
m Innovation €
[ Hub ]
Parking lot
000
000
Niigata

City Office






Brain Research Institute

NIIGATA UNIVERSITY

1-757 Asahimachidori,
Chuo-ku, Niigata 951-8585 Japan

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