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SLEEP-DEPENDENT MECHANISMS OF SYNAPTIC 
PLASTICITY AND MEMORY CONSOLIDATION
Sleep plays a crucial role in regulating 
cortical circuits in ways that support 
synaptic plasticity and memory 
consolidation. 

This talk will highlight three central 
aspects of how sleep contributes to 
these processes:  
(I) Brain Oscillations: The character-
istic rhythms of slow-wave and rapid 
eye movement (REM) sleep that 
coordinate information flow across 
distributed brain networks and modu-
late local synaptic plasticity.  
(II) Mechanisms Modulating Oscilla-
tions: I will explore potential mecha-
nisms that shape these sleep-related 
oscillations and, in turn, influence 
memory consolidation.  
(III) Excitation-Inhibition Balance: 
Changes in the balance between 
excitation and inhibition during sleep 
help maintain network stability and 
prevent information overload. 

These topics will be addressed with 
data from rodent studies using behav-
ioral paradigms, electrophysiological 
recordings, and in vivo imaging. 
Together, the findings underscore 
the critical role of sleep in promoting 
synaptic plasticity and supporting 
long-term memory storage.
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