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Elucidation of a novel information processing system in the nervous system
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Primary cilium is known to be a sensory organelle that modulates cellular functions
under incessantly changing external environment. Although several lines of genetic
evidence witnessed a participation of cilia in higher cognitive brain functions, exact
molecular mechanisms remain to be elucidated. In order to dissect the functions of
primary cilia in the nervous system, we first took advantages of choroid plexus
epithelial cells (CPECs) expressing dozens of primary cilia. Interestingly, several motile
components were identified by proteomics, and a subset of CPEC cilia was motile during
specific perinatal period, suggesting a hybrid nature of ciliary function in CPECs.
Second, we identified a primary cilium in astrocytes, which expressed molecules
responsible for Hedgehog (Hh) signaling. Activation of Hh signaling in astrocytes
resulted in an improved survival of cells under a starved comdition, the results
implying a possible role of primary cilia in brain function via modulating a perineuronal
micro-environment as well as neuro-glial interactions. Third, we identified Hh signaling
machinery in the primary cilium of Schwann cells (SCs). Of note, the primary cilia of
SCs were uniquely responsive to Desert hedgehog (Dhh) ligand and facilitated
myelination. These data collectively pave the way into elucidation of roles of primary

cilia in the nervous system.
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