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The central nervous system (CNS), including brain and
spinal cord, starts to be generated in early embryogen-
esis, which involves a wide variety of cells such as neu-
rons, glial cells, vascular cells, immune cells and fibro-
blasts. Through continuous and highly dynamic interac-
tions between these cells, the CNS matures into a spe-
cialized tissue with a blood-brain barrier. CNS macro-
phages can be divided into two flavors: microglia are
found in the parenchyma, whereas CNS - associated
macrophages cover the CNS interfaces, such as the
perivascular spaces, the meninges and the choroid
plexus. Besides the typical immune cell functions such
as removal of dead cells and generation of tissue
inflammation, it has also been revealed that they con-
tribute to normal tissue formation processes, such as
neurogenesis and myelination. It is now even thought
that they are involved in almost all physiological phe-
nomena in the CNS.

Our team is conducting comprehensive research at a
cell-tissue-individual level to elucidate the unknown
important functions of the CNS macrophages. In par-
ticular, using animal models (e.g. mice) and human
postmortem tissue, we are studying the ontogeny, the
maintenance and the diversity of the CNS macro-
phages, as well as the underlying mechanisms of how
the CNS macrophages are involved in the pathogenesis
of CNS diseases, such as Alzheimer’ s disease, multiple
sclerosis and psychiatric disorders, to deepen our
understanding of how the brain is developed, main-
tained and deteriorated. Through these processes, we
hope to establish novel concepts on how to
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form/maintain a healthy brain, and to establish novel
therapeutics for the CNS diseases.
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