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Project title: Sleep-Dependent Modulation of Repetition-Induced Episodic Memory
Consolidation

Project summary: Memory consolidation is the process by which newly acquired memories are
transformed into more stable and long-lasting forms. These consolidation processes rely on
replays of neuronal firing patterns associated with the initial encoding during offline periods,
when memory encoding is in pause, enabling the integration of memories into long-term
memory networks. Sleep following initial learning is known to provide a privileged window for
such processes, as compared to quite wakefulness. Rehearsal during encoding is also known to
promote memory consolidation. However, the interactions between sleep-dependent and
rehearsal-induced consolidation are scarcely understood, particularly in conditions involving
memory deficits, such as those observed in many patients with epilepsy. Indeed, rehearsal may
represent a compensatory strategy, especially in case of hippocampal dysfunction, by enabling
a rapid transfer of representations from the hippocampus to the neocortex and accelerating
the formation of memory traces that are less dependent on the hippocampus.

This project aims at investigating the role of sleep-dependent and rehearsal-Induced memory
consolidation in patients with epilepsy and in healthy young adults, in order to gain insights into
mechanisms that allows our memory to be strengthened. The trainees will perform data
collection in healthy young adults including behavioral acquisition and brain activity
measurements with surface EEG both at wake and at sleep. This internship will allow the
trainees to acquire skills in cognitive paradigms as well as neurophysiological recordings and
analyses. Following this internship, there will be opportunities to submit a PhD project proposal
which will combine experiments in patients with epilepsy undergoing intracranial investigations
and machine learning analysis to identify the replay mechanisms underlying these two types of
consolation mediation.
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