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FRSZHEZE This study aims at dissecting the function of neuronal primary cilia at the molecular level.
Primary cilium is a ubiquitous organelle that serves as cel lular antennae to monitor and transduce the
signal from external environment to the cell. However, the exact function of the primary cilia is still
largely unknown. Bardet-Bied! syndrome (BBS) is one of the most investigated maladies that involve the
primary cilia as achief etiology. Interestingly, BBS exhibits various neuropsychological symptoms such
as mental retardation, cognitive dysfunction and central obesity. In this study, we tried to understand
the molecular mechanism of ciliary function by the fol lowing steps; (1) Distribution of neuronal primay
ciliawas examined by applying the specific antibody to the neuronal primary cilia on the coronal section
of mouse whole brain. In this study, the density of cells harboring the primary cilia was higher in
the hippocampal formations and hypothalamus. (2) Neuronal primary cilia in the cultured hippocampal
neuron were observed as early as 3 days in vitro (D. |.V.) and reached almost plateau at 10 D. I.V., when
over 80 % of cells displayed primary cilia. (3) EGFP-tagged G-protein coupled receptors were expressed
in the cultured hippocampal neuron by transfection of DNA and the dynamics of these receptors were
analyzed in vitro. They were translocated in the primary cilia in both centrifugal and centripetal
directions. Moreover, the velocity of translocation was estimated to be 200 mm/day, the value being
almost correspondent to that of fast axonal transport. (4) Administration of |igands that specifically
bind to the GPCR evoked the decreased level of intracellular Ca% concentration. This may due to the
metabotropic effect of GPCR on the cells. These results implied the functional significance of primary
cilia in the neuronal signal transduction




