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Ca2+ Shh

Ca2+-dependent low-dosage Shh signaling pathway during mouse cortical
development.
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Using Ca2+ imaging, we examined temporal changes in the pattern of [Ca2+]i
fluctuations during neural stem cell (NPC) development. The [Ca2+]i of undifferentiated NPCs
decreased with neuronal differentiation; few undifferentiated NPCs showed transient [Ca2+]i
fluctuations, but many immature neurons did; the [Ca2+]i fluctuations exhibited by NPCs were
dependent on T-type calcium channels, and blocking T-type calcium channels inhibited NPC
differentiation. In vivo RNAi knockdown of Cav3.1 maintained undifferentiated NPCs and inhibited
neuronal differentiation. Thus, Cav3.l-mediated [Ca2+]i fluctuations are required for neuronal
differentiation of undifferentiated NPCs.
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