Memory reactivation during sleep promotes learning-induced
neuroplasticity

Stella Villa', Felix Kleinschroth! ,Monika Schénauer’?>, Deniz Kumral'*

! Institute of Psychology, Neuropsychology, University of Freiburg, Freiburg im Breisgau

2 BrainLinks-BrainTools, University of Freiburg, Freiburg im Breisgau &ﬁQ@

® Bernstein Center Freiburg, University of Freiburg, Freiburg im Breisgau \ N Kt"msﬂ
maria.stella.villa.avila@psychologie.uni-freiburg.de universitat-freibu rg . N
Introduction Hypotheses

Sleep plays an important role in memory  However, how such reactivations contribute to ~ * e expect that category-specific representations
consolidation, during which newly encoded neural plasticity and overnight memory can be decoded during wakeful learning, as well as
memories are stabilized into long-lasting consolidation remains poorly understood. In during slow wave sleep.

representations [1,3]. This process relies on
neuroplasticity, enabling functional and structural
brain changes after learning [2,3,4], and is
thought to be supported by memory reactivations
during sleep [1,3].

the current study, we aim to investigate the
relationship between memory reprocessing
during sleep and learning-induced
microstructural changes.

- The strength of content decodability in wake and
sleep will be related to memory retrieval.

- Lastly we aim to investigate whether memory
reprocessing during sleep drives learning-dependent
microstructural changes assessed by diffusion-
weighted MRI.

Methods

Experiment design Learning: Image localization task

A. encoding

All participants completed three sleep laboratory nights in a repeated-measures design: one adaptation night
(baseline) and two experimental nights (auditory stimulation and sham), counterbalanced and combined with pre-
and post-sleep MRI and learning task.

. Encoding: 28 image
pairs were learned on
a 4x7 grid.

. Retrieval: the first
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