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Titre du projet : Single nucleus transcriptomic profiling of skeletal muscle atrophy
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)
Adult skeletal muscle tissue can atrophy upon disuse observed during ageing or denervation and upon caloric
restriction. The modulation of muscle mass is mainly achieved by the re-programming of gene expression and by the
modification of protein turnover in myofibers. At the cellular level, many aspects of muscle plasticity such as muscle
atrophy rely on the interplay between different cell types present in the muscle tissue. Skeletal muscle consists mainly of
multinucleated post-mitotic myofibers, of resident muscle stem cells (MuSC), tenocytes, fibroblasts, endothelial cells and
immune cells. However the contribution of the muscle resident cells other than MuSC and myofibers to muscle atrophy
has not been studied so far.
Our general goal is to understand how muscle plasticity, and in particular muscle mass, is controlled and to
decipher on the involvement of cell-cell communication. To achieve this goal we will perform trancriptomic analysis at
the level of single nucleus in three different situations in adult muscle : basal state, acute denervation-induced atrophy and
denervated atrophy observed in muscles of mutant mice that have never been innervated. This approach allows not only a
single cell cartography of muscle cell populations but also has the advantage to render possible the study of transcription
of the individual myonuclei (nuclei of the myofibers) and possibly unravel their heterogeneity during muscle atrophy.
In the team we have already conducted this analysis (single nucleus sequencing, 10X genomics) at basal state.
We were able to discriminate all cell types present in the muscle tissue, and the differential transcriptional regulation of
the myonuclei (M. dos Santos et al, 2020). We would like to complete this study with atrophic conditions by comparing
the transcriptional profiles of nuclei in innervated and non-innervated muscles.
This approach will allow to finely analyze the transcriptional modulations occurring in myofibers and in
other cell types upon disuse, the receptors, ligands and the signaling pathways involved.
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