














Dept. of Neurosurgery

Prof.
Makoto Oishi

Department of Neurosurgery, University of Niigata was
founded by Professor Mizuho Nakata, “the father of
Neurosurgery in Japan”, in 1953, becoming the first
independent Department of Neurosurgery in Japan. Since
then, the department has led the field of preclinical research
and surgery for brain tumors, cerebral vascular disease, brain
trauma, and functional surgery. Also, the department is unique
in that it is affiliated with the Brain Research Institute, enabling
collaboration with many basic neuroscience laboratories
within the Institute. Answering clinical questions through basic
research and using the results to improve clinical medicine, is
precisely what Professor Nakata envisioned when he founded
the Brain Research Institute. It is our obligation to carry on this
spirit, and all staff is dedicated to discovering new insight into
neurosurgical practice. Dr. Makoto Oishi has been appointed
as the 5th professor of the Department of Neurosurgery,
Niigata University since June 2023, and we will continue to
proudly develop our historic department for further clinical and
research development.

The main research areas we are currently focusing on
include: (1) establishing brain tumor cell lines and intracranial
xenografts to develop the best strategies to treat each
tumor, (2) diagnosing brain tumors by detecting driver
mutations from cell-free DNA of cerebrospinal fluid, (3)
inventing marker to detect venous copachm
thromboembolism in glioma , p=00482

(4) identifying molecular makers
of human axonal regeneration
and development, (5) developing
assistive surgical technology
to enable accurate simulation
for complex neurosurgery
cases and education of young
neurosurgeons, (6) collaboration  copaG index in patients with
with Nishi-Niigata Chuo National venous thromboembolism
Hospital to elucidate the complex ‘(’YTL)EL;”?: vm;hizg;t\:;g
pathophysiology of epilepsy using dehydrogenase (IDH)-
flavoprotein fluorescence imaging. ~ Wildtype gliomas.
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\‘ Osamu Onodera

The Niigata University Brain Research Institute possesses
not only a basic neuroscience branch but also a clinical
neuroscience branch: Departments of Neurology and
Neurosurgery. Thus, the aim of our Institute is to overcome
brain diseases. We study a wide variety of brain diseases
by using genetic, biochemical, cell biological, histological,
and imaging approaches, in collaboration with other
departments in the Institute. In the past 50 years, we have
produced favorable results of clinical and basic research. In
the beginning, we revealed Niigata Minamata and SMON
diseases, which are caused by toxic reagents, making us
to have profound connections with society. Up to now, we
established entities of novel brain diseases and elucidated
their etiologies and disease mechanisms by genetic,
biochemical, and histological approaches. We have also
educated a large number of neurologists. Careful observation
of patients by the excellent neurologists brought us fruitful
success in a new discovery. Our research is attributable to
the support of patients and clinicians, and we will keep tight
connection with them. Neurologists need comprehensive

Dept. of Biological Magnetic Resonance

Continuous technological development represents an
indispensable component of the recent remarkable
advancements in the state of our knowledge of
human brain function. Magnetic resonance is a field
which provides a number of versatile non-invasive
methodologies applicable to the analysis of human
specific brain function. The Department of Biological
Magnetic Resonance focuses on the research,
development and education of magnetic resonance
technologies as well as the research and education
of human brain function based on integrated
knowledge of advanced engineering and non-linear
computational analysis.

knowledge of medicine and a wide range of social skills
including communication, leadership, and problemsolving
skills. We actively train young doctors to acquire the
knowledge and skills to become a specialist in various fields
from a cutting-edge basic neuroscience to practical neurology.
We are professional for brain diseases and will ensure the best
possible support for our patients.

We conducted a multicenter, investigator-initiated clinical trial
from 2020 to 2022 to evaluate a treatment for spinocerebellar
degeneration type 6 (SCAB), an inherited disorder that commonly
occurs in Japan and for which the development of an effective
treatment is anticipated. The clinical trial has been successfully
completed according to the planned timeline, and the results will be
published in due course.

Dept. of Functional Neurology & Neurosurgery

Prof.
Hitoshi Shimada

Recent development of in vivo imaging enable us
to track disruption of brain environment, such as
abnormal protein deposition and neuroinflammation
in addition to neuronal function. The aims of our
department are to investigate the watershed between
healthy brain aging and brain diseases, and to
reveal pathological bases of diverse brain disorders
using multimodal imaging technique including PET
(positron emission tomography) and MRI (magnetic
resonance imaging). We will execute the clinical
imaging study contributing to finding out pathological
bases of neuropsychiatric disorders, leading to the
establishing novel techniques of early diagnosis,
treatment and prevention, by collaborating with

government, industry, and academic researchers
inside and outside Brain Research Institute. As a
leading laboratory in this field, we have ambitious
plans to cultivate human resources capable of
conducting translational study.



Dept. of Molecular

Genetics

Prof.
Takeshi Ikeuchi

Recent research and development of dementia has
drastically changed. Therapeutic approach to dementia
has shifted from symptomatic drugs to disease-modifying
drug. More attention has been paid in dementia to
pathophysiological diagnosis based on biomarker rather
than symptom-based diagnosis. Prospering in research by
virtue of paradigm shift, we have pioneered research that
will bring revolution in clinical practice of dementia. Our
mission has two elements; one is biomarker development,
and the other is genome research of dementia. We attempt
to see through pathological changes occurring in the brain
affected with dementia using blood and cerebrospinal fluid
samples from preclinical phase to symptomatic phase. We
have established large sample collection of genomic DNA
for dementia disorders. Whole genome/exosome analyses
have been applied in the genome analysis of dementia to
explore novel genetic factors in Japan. We have provided
a clinical sequence examination for physicians across

Dept. of Comparative & Experimental Medicine /

Dept. of Animal Model Development

Prof.
Toshikuni Sasaoka

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 diseases involving dopamine.
As PD model animals, we have created genetically
modified mice for dopamine receptors and their related
molecules. By analyzing the animal behavior and neural
circuits of these model mice, we aim to elucidate the
role of dopamine signaling on motor control, learning
and memory, and develop a new therapeutic approach
for PD. We are also studying RNA-binding proteins
that are responsible for neural circuit formation and

Our department is in charge of the management and
operation of the University-wide animal experimentation
facility, which provides an animal experimentation
environment using mice, rats, rabbits, guinea pigs,
dogs, pigs, Japanese macaques, marmosets, and
killifish for advanced animal research. We also support
research using reproductive technologies such as in
vitro fertilization, embryo transfer, embryo and sperm

Dept. of Neuroscience of Disease

Prof.
Hideaki Matsui

Distribution of dopamine / noradrenaline neurons (magenta) in small fishes

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

Japan for genetic diagnosis of dementia. By this effort,
we will contribute to the realization of genome medicine
of dementia in Japan. Even though the environmental
surrounding of dementia research has been drastically
moving, we keep pioneering the dementia research without
forgetting our mission that we will deliver a bright future to
patients with dementia.

Emerging new paradigm for dementia

bid 444 @
p:3:d:dd:d L3484
pidid-4id:d L3241
Normal cognition (7] W
— v $
® ¥ Detection of early signs
Clinical assessment '_' I

functions. In addition, we are analyzing the effects of in
vitro culture of early-stage mouse embryo on individual
development. In collaboration with the Department of
Animal Model Development, we are working on the
regeneration of defective organs b kbl {
by blastocyst complementation
and the development of a new k
embryo manipulation system
by using xenotransplantation of
marmoset germline tissues.

cryopreservation. In addition, we create genetically
engineered animals using genome editing technology.
These techniques are used to maintain the animal
experimentation facility in a Specific Pathogen Free
(SPF) environment, and contribute to efficient research
through systematic animal production.

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.



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.

Niigata Junior Doctor
Training School

BRI gave science talks in October 2022 as part of the master’s
program of “the Niigata Junior Doctor Training School”, a STEM
education program aiming at fostering the budding scientists.
42 pupils, from the 5th grade elementary school to junior high,
participated in a lecture session by two BRI researchers. Alongside
with that, two 6th-graders from the doctoral program visited BRI on
a regular basis and took part in trainings and experiments to work
on scientific research projects.

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

Every year, BRI holds Niigata Nouken Seminar for Neuroscience,
formerly known as Summer Seminar. The 52nd meeting was held
online in March 2023. The event included self-introductions by
graduate students and newly joined researchers, a special lecture
with Dr. Yasuhiro Iba of Hokkaido University, and presentations by
Niigata Junior Doctor Training School pupils.

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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