(®)
2017 2018

Neural mechanisms underlying perceptual memory consolidation in the cerebral
cortex
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Sleep plays a vital role in memory consolidation. Recently, we found that

top-down projection from the secondary motor cortex (M2) neurons to the primary somatosensory cortex

(S1) initiated dendritic activity and persistent firing of S1 layer 5 (L5) neurons, and that the
top-down cortical information flow during NREM sleep is required for perceptual memory consolidation

(Miyamoto et al., Science, 2016). Therefore, we hypothesized that the activation of such top-down
circuits during sleep induces dendritic activities and subsequent growth of dendritic spines in
individual pyramidal neurons. To test this hypothesis, we measured Ca2+ activity during sleep in
single dendrites of L5 neurons. Furthermore, to examine the effects of top-down control on dendritic
activation, subseguent spine growth, and perceptual memory-based behavior, we inactivated the
top-down inputs and observed the resulting perception inaccuracies, dendritic activity, and spine
dynamics.
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