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Research Projects

Our laboratory studies how immune functions
are involved in neurological diseases and allergic
disorders. Immunity is widely known as the body’ s
defense system against bacteria and viruses,
but recent studies have shown that immune cells
play important roles in brain development, aging,
inflammation, repair, and behavior. Although
the brain was once considered protected from
immune influences, immune cells are now known
to exist within and around the brain, where they
communicate with neurons and glial cells.

We investigate how immune cells change in
conditions such as stroke, dementia, developmental
disorders, autoimmune diseases, and allergies,
and how these changes affect brain function
and disease processes. Immune cells can worsen
disease by promoting inflammation, but they can
also suppress excessive inflammation and support
tissue repair. Thus, immune cells do not simply
harm the brain; depending on the context, they
can contribute to disease progression or recovery.
By understanding these roles, we aim to view
neurological diseases from a new perspective.

We also focus on how the immune environment
changes during development and aging, and how
these changes influence the brain and behavior.
Understanding how immune cells and systemic
immune conditions are involved in these processes
is important for studying developmental disorders,
psychiatric diseases, and cognitive changes. We
also study allergic diseases, including allergic
asthma, and examine how allergy and inflammation
affect immunity throughout the body. We value a
broad perspective that considers how systemic
immunity and environmental changes are connected
to brain function.

Through these studies, we aim to clarify how
immune cells are involved in disease processes
and biological functions in neurological diseases,
developmental disorders, aging, and allergic
diseases. Ultimately, we hope that controlling
immune responses will lead to new approaches for
diagnosis, treatment, and prevention.
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CXCL16-mediated recruitment of ro T cells to the
brain reduces sociability in mice. Sci. Immunol. 11
(120): eadz8466, 2026.
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Stage-specific roles of clonally expanded CD8+ T
cells in regulating amyloid pathology in Alzheimer's
disease models. Nat. Commun. 16(1): 9458, 2025.
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Maternal asthma imprints fetal lung ILC2s via
glucocorticoid signaling leading to worsened
allergic airway inflammation in murine adult
offspring. Nat. Commun. 16(1): 631, 2025.

4 Watanabe M., Matsui A., Awata N., et al.
Differences in the characteristics and functions
of brain and spinal cord regulatory T cells. J.
Neuroinflammation 21(1): 146, 2024.
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Brain regulatory T cells suppress astrogliosis and
potentiate neurological recovery. Nature 565
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