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Elucidating the mechanism of neurodegeneration and regeneration based
on the communication of the brain constitute cells

Rieko Muramatsu
Director, Department of Molecular Pharmacology, National Institute of Neuroscience,

National Center of Neurology and Psychiatry

The development of treatments and preventive methods for neurological diseases is a crucial issue
for achieving a sustainable society in Japan as well as in the world. With recent advancements in
scientific technology, comprehensive gene expression analysis at the single-cell level and spatial
gene expression analysis are being utilized to obtain large datasets related to diseases. These
datasets have provided insights into analytical methods, reinforcing traditional hypothesis-driven
research and promoting data-driven research. However, these analytical technologies are still in
development, therefore, collaboration with highly specialized researchers in informatics and
engineering is considered effective for maximizing fundamental medical research.

Our team aims to establish sustainable collaboration between disease-based researchers
and those in informatics and engineering to revolutionize research into the pathology of
neurological diseases using big data. Specifically, we aim to conduct comprehensive, unbiased
analyses, including unknown molecules, without limiting ourselves to specific target cells,
focusing on neurodegeneration and neuroregeneration in diseases such as Alzheimer's disease. By
developing and utilizing technologies such as microfluidic devices for the functional evaluation
of candidate molecules, we seek to uncover mechanisms that are truly critical in the pathogenesis
of neurological diseases with the following aims: 1) acquiring and analyzing big data related to
neurodegeneration and repair, and sharing and improving these analysis techniques, 2) developing
new data acquisition technologies, and 3) investigating pathological research.

This year, each researcher advanced their studies on disease pathology and discussed
the direction of joint research. Muramatsu (PI) collaborated with researchers in engineering and

informatics to develop new culture systems and evaluation methods.



