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WFFERE R OB EL (F30) : This study aims to clarify the role of neuronal activity in circuit
formation of the mammalian cerebral cortex. Levels and patterns of activity in mouse layer
2/3 cortical neurons during the perinatal period were manipulated in vivo, and their
morphological development was assessed. Reducing activity in layer 2/3 neurons disturbed
their long-range axonal projections. This defect was restored by increasing activity,
suggesting that neuronal activity plays a pivotal role in their long-range axonal projections.
In addition, repressing expression or function of an ion channel that is shown to be
associated with an inherited mental retardation disturbed neuronal migration. Results
suggest that control of neuronal activity is crucial for cortical circuit formation.
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