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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.
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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.
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Neurodegeneration such as Alzheimer's disease, Parkinson's disease,

amyotrophic lateral sclerosis, and Cerebrovascular diseases including

stroke and cerebral hemorrhage, as well as Developmental disorders
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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

r E]ifhi%cent of Parkinson's disease during aging, leading to numerous
%\g s\}h’v?t 2(3:19%}% o the understanding of novel pathological
echanisms in Ifjisor er. Cognitive impairment in various animals is
also occasionally reported in news and scientific articles. Furthermore,
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In our laboratory, we integrate the study of various research subjects,
primarily focusing on small fish species. We combine the cutting-edge

— Wb &%{
U,ivax 5) EQwWAIUIt|EczAeEei &{

BRAIN RESEARCH INSTITUTE27
NIIGATA UNIVERSITY



28

WEEGBRZUY — ARty —-
BRIZE Y Y — ZBTFEERFT

AR IR RE T 70 B

Dept. of Neuroscience of Disease

BLRIEERDOXLE
ZD 69 (ZAREE T 2HT I D
MEFEELIT,

FhTeb OBFFRE T, [HREMBE O TEEME D 20 = X L f#8H | B
JUTHRRERBPFEAOEM | ITERELTTVET, L OB
220, MRS I 0SB R ZIE BN I E D X DT 2. £ DI HE DS HREZ
HREBIZBOVTEDIIIZENMT I EHERLTVET, ZOMZED
—ERELT, vavy vay N ORI E 7RI X 200
ROBIEBETNVERHKL. 200 FRERBLMALCVES, &
iz, R e EH L BB E R 707 F 4 [MeDUsSA | % B
FU (), # AR I o SRR 12 B 5 2 4 F o [ 72 LR B AR
THED TV,

7 vavYay NNz EHALCEEFEROBNEELNS
MU, 75 IR B BB ML M 70 & O PR IR BB F 2R 1
BRALCWES, Yavvav Nz of I, KL axrofliusd
LHTHLLORMPLBETFEROYRERIITREET 22
LEWRIZLET(K2), ¥avVavu Ny Yy FVE LG 708
(BRI IE, e MEBIFRE ML HTLWIERIEOFALE
WLAEEME DD D T,

Fox ik, FIEF L BRSSO R UB L UCHREEL . it o477
AR =R L DRI DHHRE B A OIRE, SHIZIXB M~ D Eiik%
HigLTWE 9,

In our laboratory, we focus on 'elucidating the mechanisms of
neuronal robustness' and 'contributing to the study of neurological
disorders." Our research explores how neurons withstand excessive
activity and how this resilience changes in neurodegenerative
conditions. As part of this research, we have developed a model of
neuronal hyperactivity in the optic neurons of fruit flies induced by
light stimulation, and have elucidated its pathological mechanisms.
Furthermore, we have developed an automated quantification
program using machine learning, '"MeDUsA,’
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Yamada et al., European Journal of Medical Genetics
(2023) Heterozygous loss-of-function DHX9 variants are
associated with neurodevelopmental disorders.

Nitta et al., Human Molecular Genetics (2023) Direct
evaluation of neuroaxonal degeneration with the causative
genes of neurodegenerative diseases in Drosophila using
the automated axon quantification system, MeDUsA.
Richard et al., The Journal of Neuroscience (2022) A
Quantitative Model of Sporadic Axonal Degeneration in the
Drosophila Visual System.

Sugie et al., Neuron (2015) Molecular remodeling of the
presynaptic active zone of Drosophila photoreceptors via
activity-dependent feedback.

advancing the identification and understanding of
molecules related to the robustness of neurons.

Additionally, by utilizing fruit flies, we have clarified
the pathological significance of genetic mutations, >
contributing to the research of rare diseases and %
autosomal dominant optic atrophy, among other
neurological disorders. The use of fruit flies allows
us to efficiently test the effects of many unexplored
genetic mutations, even within time and budget
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constraints. The simplicity and rapid genetic

analysis of fruit flies complement human disease
research and have the potential to lead to the
development of new treatments.

We aim to serve as a bridge between basic and
clinical research, contributing to the understanding
of neurological survival mechanisms, advancing our
knowledge of neurological diseases, and aiding in
diagnosis.
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Advanced Treatment of Neurological Diseases Branch
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Our department was newly established at the Brain Research
Institute in 2023.The NSG Group offered a donation to establish
an endowed research department with several clinical faculty
members at the Brain Research Institute, and an agreement
was concluded on 29 March 2023 for the establishment of this
department, which was determined to be for a period of three
years from 1 April of the same year. Tomohiko Ishihara and
Manabu Natsumeda are specially appointed associate professors
from the Departments of Neurology and Neurosurgery of the Brain
Research Institute, respectively.

Now we are expanding on the research conducted by our
members. We are also involved in new research, therapeutic
developments, and educational activities. Our department's
establishment aligns with one of Niigata University's Future Vision
2030 missions, which is "to be a front-runner in life innovation."
Likewise, the NSG Group's corporate motto is "to contribute to the
development of local, national, and international society through
business creation." In order to achieve these goals, we will build
upon the activities of the Brain Research Institute and implement
them in practical terms.
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