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| 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
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Proc. Natl. Acad. Sci. USA (2026, 2023, 2014), Mol. Psychiatry
(2026), Nat. Commun. (2021), Cell Rep. (2019)
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Confronting brain disease and disability through our own science and the lens of evolution.
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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.
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A new hypothesis of Alzheimer's disease:
the amyloid precursor protein protects
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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
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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
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Exploring "Origin of diseases" using advanced evolutionary genome biology.
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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
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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.
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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.
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As a core center of the Japan Brain Bank Net, we advance research on neurological

disease mechanisms using high-quality human brain tissue resources.
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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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| 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
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Understanding brain function through advanced reproductive

engineering and genetic modification technologies
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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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Unraveling neurological diseases through the unique characteristics of the brain
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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

BN S DR RE 2RI L

B eMESL L3,

We aim to elucidate the pathophysiology of malignant brain tumors and establish novel therapies.
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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.
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BRAF VEOOEZ R B REMAENGT-4 1 DRIz
Establishment of a BRAF VB0OE-mutant epithelioid glioblastoma cell line (NGT41)
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