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Project description including a short introduction, aim/objectives and methods/approach to be used  

Adult muscle stem cells (MuSCs) reside in quiescence, a reversible G0 cell-cycle arrest essential for long-term 

regenerative capacity, but can rapidly re-enter the cell cycle upon injury to generate myogenic progenitors and self-

renew 1. Long viewed as a uniform dormant state, quiescence now encompasses distinct functional phases, such as 

a GAlert state in which G0 stem cells reversibly transition in response to systemic signals released from a distant 

injury 2,3. Recent efforts focus on elucidating the molecular, epigenetic, and functional signatures of these 

quiescence depths to enable targeted modulation in regenerative contexts 4-6. However, a major challenge is 

obtaining truly quiescent MuSCs, as any disruption of their microenvironment inevitably modifies their molecular 

signature. To overcome this technical issue, we developed a mouse model, the MuSC-CIBOP mouse, that allows 

capturing proteome snapshots of MuSC in their physiological microenvironment, unlike current strategies requiring 

mechanical or enzymatic dissociations, which inevitably alter MuSC profiles. This model relies on the tamoxifen 

(TMX)-inducible expression of the engineered biotin ligase TurboID, specifically in the MuSC population 7,8. Upon 

biotin supplementation, the TurboID biotinylates MuSC proteins that can be further purified and identified by mass 

spectrometry. Using MuSC-CIBOP mice, we aim to determine the molecular signature of quiescent MuSCs in 

homeostasis, through genetic loss-of-function approaches or in different pathological contexts. 

The student will confirm that the MuSC-CIBOP mice are reliable for identifying quiescent muscle stem cells in all 

skeletal muscles by i) immunofluorescence using Fluorophore-coupled Streptavidin and ii) western blotting. She/He 

will be in charge of setting up the protocols for the streptavidin-based affinity purification of biotinylated proteins 

from different muscles of MuSC-CIBOP mice. Following identification of the purified proteins by mass spectrometry, 

she/he will perform in silico analysis to define the molecular signature of quiescent muscle stem cells. 
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Skills required:  The internship requires hands-on experience with core lab technics, including histology (e.g., tissue 

sectioning, immunostaining), molecular assays (PCR, qPCR for gene expression, Western blot for protein analysis), 

and proficiency in standard software (Word, Excel). Knowledge of mouse genetics is an asset. Finally, the candidate 

should demonstrate precision and strong organizational skills, and must be able to work effectively in a collaborative 

team environment. 

 


