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Neuronal and synaptic mechanisms of smart fogeting by sleep/wake cycles

Miyamoto, Daisuke
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Sleep reorganizes synaﬁses and acts on both memory consolidation and
forgetting. Since previous studies evaluated the average synaptic dynamics, the sleep dynamics of
synapses responsible for memory were unknown. Therefore, the present study was conducted by temporal
Tluorescence imaging of individual neurons and spines in the cerebral cortex of living mice. Spines
with increased AMPA receptor levels during learning were unaffected by post-learning sleep, whereas
other spines showed decreased AMPA receptor levels during sleep. It is suggested that synaptic
plasticity due to post-learning sleep weakens the average synaptic strength but allows the retention
of the immediately preceding learning information, resulting in smart fogging. In order to measure
neural activity through learning and sleep over a long period of time, we constructed an imaging
system for single neuron resolution under free-running and head immobilization conditions.
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