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Hybrid Studies of Basic and Clinical Research on Neurocognitive
Neurodegenerative Disorders

Takeshi Iwatsubo, M.D., Ph.D.
Principal Investigator of the Research Group
National Center of Neurology and Psychiatry

(1) Purpose of the study group

The mission of the study group was to elucidate the pathogenesis/pathophysiology
of neurocognitive neurodegenerative disorders, and to develop methods for their
prevention, therapy and care. To achieve the goal, the group conducted following three
projects; 1) basic research, 2) clinical investigation, and 3) development of new
treatment and care of neurocognitive disorders.

(2) Members of the research group:
Takeshi Iwatsubo, Hidehiro Mizusawa, Tomohiro Kabuta, Masato Hasegawa, Yuji
Saitoh, Masaki Takao, Noriko Sato, Tadashi Tsukamoto, Yoshie Ohmachi, Eiko N

Minakawa

(3) Results and Discussion
1) Translational studies of neurocognitive disorders

We found that casein kinase 16/¢ phosphorylates FUS and ameliorates FUS-
mediated neurodegeneration. Cryo-electron microscopy revealed that the structures of
a-synuclein filaments from the brains of patients with PD, PDD and DLB are made of
a single protofilament (Lewy fold). We also found the Age-dependent formation of
TMEM106B amyloid filaments in human brains.

We found that sleep disturbance is a possible modifiable risk factor in Parkinson’
disease model mice. To apply some results of basic research to clinical investigation, we
have done proteome analyses of cerebrospinal fluids of patients with and without
preceding sleep disturbance in neurocognitive disorders.

2) Clinical investigation of neurocognitive disorders

Studies using free water 1imaging suggested that tau aggregation or
neuroinflammation elevates the free water in AD. The free water imaging can be used
for the assessment of neurodegenerative change and progress. Using DTI-ALPS, the
relationships between the deposition of amyloid-8 and tau protein and glymphatic
system activity were suggested in Alzheimer's Disease.

Pathologic studies of the postmortem brains of people with super longevity (110
years and over) suggested that there are factors which delay or prevent the pathologic
changes with aging in people with super longevity.

3) Study on new treatment and care of the disorders.

For persons who care patients with these disorders, we have developed Japanese
version of iSupport (i(Support-J), which was developed based on WHO’s Mental Health
Gap Action Program. We have started to investigate the usefulness of iSupport-dJ.

We have started and continued Brain Health Project Kodaira under the
collaboration with Kodaira city as well as Kodaira Medical Association.



