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Basic architecture of inhibitory neuron circuit in the neocortex
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We analyzed excitatory and inhibitory inputs to parvalbumin (PV) neurons in the
primary somatosensory cortex. Corticocortical excitatory inputs were more frequently found on the distal
dendrites than on the soma, whereas thalamocortical inputs did not differ between the proximal and distal
portions. Corticocortical inhibitory inputs were more densely distributed on the soma than on the
dendrites. We further revealed that the somatic and dendritic compartments principally received GABAergic
inputs from vasoactive intestinal polypeptide (VIP)-positive and PV neurons, respectively. This
compartmental organization suggests that PV neurons communicate with each other mainly via the dendrites,
and that their activity is effectively controlled by the somatic inputs of VIP neurons. These findings
provide new insights into the neuronal circuits involving PV neurons, and contribute to a better
understanding of brain functions and mental disorders.
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