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Role of the gap junction network in the formation of cell type-specific neural
circuits during developmental
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Applicants have recently shown that in developing mice at one week of age,
excitatory neurons in the neocortex have a precise network of gap junction in which neurons
selectively connect with cells of the same type (Science, 358, 610, 2017), and that activity levels
of neurons that are connected by gap junction are homogenized (Neuroscience, 406, 554, 2019). To
understand the contribution of activity level regulation to circuit formation, we artificially
enhanced activity level by forced expression of Cavl.2 in layer 2/3 cells, which affected neuronal
migration and callosal axon projections. The results of this study were published recently
(Frontiers in Neuroscience, 15(747951), 2021).
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Time-lapse imaging of callosal axon projection dynamics in vivo
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Cell type-specific gap junction network of excitatory neurons in the developing neocortex
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