
Dept. of  Molecular Genetics
New anti-amyloid-�t antibody drugs, Lecanemab and Donanemab 
have been clinically implemented in Japan, and the therapeutics 
of dementia has entered a new stage. Although clinical diagnosis 
of dementia was made on the basis of clinical symptoms and 
morphological imaging, biomarkers that reflect brain pathology have 
become more important in the diagnostic process of dementia. 
Disease-modifying therapy that act directly on the pathological 
proteins has become the focus of therapeutic development for 
dementia. To lead this paradigm shift, our laboratory has been 
engaged in research and development for better clinical practice 
in dementia. Using blood and CSF samples collected through 
various dementia cohort studies, we have developed biomarkers 
to reveal the progression of brain pathology from preclinical to 
early symptomatic stages. We showed that the measurement 

of amyloid-�t and phosphorylated tau, which biologically define 
Alzheimer's disease (AD), significantly improved the accuracy of 
clinical diagnosis of AD. Blood-based biomarkers are expected to 
play an important role in the diagnosis of dementia in near future. 
We have conducted joint research to develop efficient blood-based 
biomarkers by collaborations with industries that possess cutting-
edge technologies. We believe that it is important to understand 
dementia based on genomic information. We have established one of 
the largest dementia genome cohorts in Japan. We are conducting 
whole genome/exome analysis using next-generation sequencer to 
find genetic risks unique to the Japanese population. We showed 
that the polygenic risk score has been successfully adapted to 
Japanese AD patients to predict the inborn risk of developing AD. 
We are also making an effort to promote the implementation of 
clinical sequencing and APOE testing to realize genomic medicine for 
dementia. Although the environment surrounding dementia research 
may change with the times, we will make 
progress of our research keeping our 
mission in mind to contribute to better 
society for patients of dementia and their 
family.

Prof. 
Takeshi Ikeuchi

Dept. of Comparative & Experimental Medicine / 
Dept. of Animal Model Development
Dopamine is thought to play an important role in motor control, 
memory, learning and motivation. We focus on Parkinson's disease 
(PD), which is one of the most common neurological disorders 
associated with dopamine dysfunction. As PD animal models, 
we have developed genetically modified mice targeting dopamine 
receptors and related molecules. Through analyzing the behavior 
and neural circuits of these model animals, we aim to elucidate the 
role of dopamine signaling on motor control, learning and memory, 
and to develop a new therapeutic approach for PD. Additionally, we 
are studying RNA-binding proteins involved in neural circuit formation 
and function, as well as the effects of in vitro culture of early-stage 
mouse embryo on individual development. 
We are responsible for managing the university-wide animal 
experimental facility, providing ethical and appropriate environments 

for experiments involving a variety of animals, such as mice, rats, 
rabbits, guinea pigs, dogs, pigs, Japanese macaques, marmosets, 
and medaka fish. Moreover, we provide research support using 
reproductive biotechnologies such as in vitro fertilization, embryo 
transfer, cryopreservation of embryo and sperm. This support is 
crucial for maintaining Specific Pathogen-Free (SPF) environment for 
experimental animals and facilitating efficient 
research through planned animal production. 
Furthermore, we are advancing the creation 
of genetically modified animals using genome 
editing technologies, aiming to promote 
animal experiments in the university. 

Our research efforts are focused on understanding of molecular 
mechanisms of higher brain functions such as learning and memory. 
Making good use of current methods in molecular biology and 
developmental engineering, we are now engaged in the following 
projects: 1) functional assay of neurotransmitter receptors and 
related molecules with gene-targeting techniques, 2) generation 
and analysis of animal 
m o d e l s  f o r  h u m a n 
n e r v o u s  d i s e a s e s , 
3)  es tab l ishment  o f 
germ line-competent 
e m b r y o n i c  s t e m 
cells derived from rat 

embryos, and 4) development of basic methods for generation of 
gene-modified animals using gene-editing technology.

Prof. 
Toshikuni Sasaoka

Dept. of  Neuroscience of Disease

Prof. 
Hideaki Matsui

Neurodegeneration such as Alzheimer's disease, Parkinson's 

disease, amyotrophic lateral sclerosis, and Cerebrovascular 

diseases including stroke and cerebral hemorrhage, as well as 

Developmental disorders and Mental illnesses, present significant 

challenges in terms of treatment and management. Many of these 

disorders and disabilities have a high incidence rate and are of 

utmost importance both in medicine and in society.

Brain disorders may be perceived as highly complex and unique 

to humans. However, various organisms naturally develop brain 

disorders through aging or other processes similar to humans. 

For instance, our laboratory has revealed that African killifish 

exhibit a disease state reminiscent of Parkinson's disease 

during aging, leading to numerous insights that contribute to the 

understanding of novel pathological mechanisms in this disorder. 

Cognitive impairment in various animals is also occasionally 

reported in news and scientific articles. Furthermore, �r-synuclein, 

a molecular factor implicated in Parkinson's disease, is found 

in fish, and the amyloid precursor protein, a molecular factor in 

Alzheimer's disease, exists in fish and insects as well.

In our laboratory, we integrate the study of various research 

subjects, primarily focusing on small fish species. We combine 

the cutting-edge neuroscience and evolutionary approaches, 

leveraging the esteemed Brain Bank of our institute, and 

employing research methodologies that cannot be replicated 

by AI 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.

Dept. of Pathology Neuroscience

Prof. 
Mari Tada

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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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 
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 cell dispersion technology from human brain tissue, 
clearing technology and cell labeling technology for human 
brain tissue, and the creation of function-related maps of 
brain regions using functional MRI.

The Collaborative Research Center
for Neurological and Psychiatric Disorders 

MEXT Joint Usage / Research Center

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

21st Century Brodmann Areas Mapping
Integrating Molecular and Functional Information 

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.

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.

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. 

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.

Niigata Nouken Seminar for 
Neuroscience

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.
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