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Neural circuit formation of the cerebral cortex by spontaneous neuronal activity
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This study aimed to clarify the role(s) of spontaneous neuronal activit¥ in
callosal axon projections in mouse cerebral cortex during development. Using temporally controlled
activity manipulation and recordings, we found that spontaneous cortical network activity during the
second postnatal week plays key role in callosal axon projections. The network activity can be
classified as highly synchronous and less synchronous events: callosal axon projections could be
formed when the less-synchronous network activity was present. Further studies suggested that
callosal projection neurons form functional subnetworks in the cortical circuits. These findings
suggest that callosal projection neurons form functional subnetworks during development, and that
the correlated activity of such subnetworks plays important role on their axonal projections.
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