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Abstract

Systems consolidation - a process for long-term memory stabilization - has been

hypothesized to occur in two-stages. Whereas new memories require the hippocampus, they
become integrated into cortical networks over time, making them independent of the
hippocampus. How hippocampal-cortical dialogue precisely evolves during this and how cortical
representations (manifold) change in concert is unknown. In this study, we used a skill learning
task to monitor the dynamics of cross-area coupling during Non-Rapid Eye Movement Sleep
(NREMS) along with changes in primary motor cortex (M1) representational stability. Our results
indicate that precise cross-area coupling between hippocampus, prefrontal cortex (PFC) and M1
can demarcate two distinct processing stages. The first stage is closely associated with rapid
learning and variability of the M1 low-dimensional manifold (exploration). Notably, a sharp
increase in PFC and M1 sleep slow oscillation (SO) coupling coincides with M1 representational
stabilization (consolidation). This sharp increase then predicts a drop in hippocampal sharp-
wave ripple (SWR)-M1 SO coupling - suggesting feedback to inform hippocampal disengagement
and transition to a second stage. We thus suggest evidence for dynamic hippocampal-cortical
dialogue associated with manifold exploration-consolidation during motor learning and
adaptation.
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