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Synaptic circuits in neonates are characterized by excess, overlapping and entangled wiring. These
immature circuits are refined into functional and mature ones through use-dependent and
activity-dependent strengthening and weakening/elimination of immature synapses. Through this
process, almost all of higher brain functions develop robustly during sensitive or critical period of early
postnatal life, including cognition, language, music performance, sports, intelligence, thought,

personality, and sociality in the case of human beings. Now we understand that the activity dependent



synaptic circuit development is facilitated by glutamate receptor activation and subsequent calcium
influx into postsynaptic neurons. However little is known about how calcium influx regulates
competitive synaptic development. In this research project, we aimed to clarify this issue by focusing on
calcium-dependent and —independent mechanisms using neuroanatomical, electrophysiological, and
developmental biological technologies. Through this research project, I clarified that P/Q-type calcium
channels promote the development and maturation of climbing fiber innervation to Purkinje cells in the
cerebellum, while calcium-permeable glutamate receptors and transporters regulate synaptic circuit
development in the somatosensory cortex. Moreover, the GluD2-Cblnl-neurexin system controls

the connectivity of parallel fiber-Purkinje cell synapses to compete with climbing fiber

innervation promoted by P/Q-type calcium channels.
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