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Role of NMDA receptors in the establishment of cell-lineage specific cortical
connections

Yoshimura, Yumiko
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In the neocortex, the specificity of synaptic connections is fundamental for
neural circuits to function properly. In this study, we show that cortical excitatory neurons that
arise from the same neural stem cell and reside within layer 4 in mouse barrel cortex preferentially

establish reciprocal synaptic connections during postnatal development. We observed a transient
increase in synaptic connections between clonal but not nonclonal neuron pairs postnatally, followed
by selective stabilization of the reciprocal connections between clonal neurons. The transient
increase in synaptic connections and establishment of cell-lineage dependent reciprocal connections
were impaired in clonal cells, when sensory inputs were deprived during postnatal development. Our
findings suggest that the postnatal sensory inputs enables clonal neurons to establish
cell-lineage-specific reciprocal connections.
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