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Functional linkages between top-down inputs and local oscillation in the motor
cortex
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Motor cortex is known to be necessary for motor learning, but its activity
and circuit changes are not well understood. In layer 1 of the motor cortex, pyramidal cells make
synapses with axons from both higher cortical areas and the thalamus, and in layer 5 with local
inhibitory neurons. This research project investigated the function of synaptic circuits in layer 1
and 5 of the motor cortex. We identified pyramidal cell subtypes in higher-order areas that
innervate layer 1 of the motor cortex. We found that newly-formed inputs from the higher-order areas
specify changes in thalamic inputs during motor learning, and that the motor memories are
transmitted by newly-formed, persistent thalamic input synapses. In layer 5, the local oscillatory
activity required to facilitate motor learning was found to be generated by reciprocal synaptic

interactions between a subtype of pyramidal cells (pyramidal tract cells) and a subtype of GABAergic
cells (fast spiking cells).
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