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Titre  du projet : Mapping Secreted Signaling Proteins at the Neuromuscular Junction in Health and Disease 
 
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 

The neuromuscular junction (NMJ) is a specialized synapse between motoneurons and skeletal muscle fibers that controls 

muscle contraction. It relies not only on acetylcholine but also on many secreted signaling molecules (neurokines and 

myokines) that regulate muscle fiber identity, synapse stability, and tissue plasticity. Disruption of this molecular dialogue 

likely contributes to neuromuscular diseases such as amyotrophic lateral sclerosis (ALS), where NMJs degenerate early, 

although many of the exchanged signals remain unknown. 

New technologies now allow cell type–specific identification of newly synthesized proteins in complex tissues. One key 

method is the MetRS metabolic labeling system, which uses a mutant methionyl-tRNA synthetase to incorporate the non-

canonical amino acid azidonorleucine (ANL) into nascent proteins. These ANL-labeled proteins can then be selectively 

purified by click-chemistry reactions, enabling precise detection of proteins produced by defined cell types and thus of 

candidates involved in neuromuscular communication. 

This project aims to characterize the molecular dialogue at the NMJ by identifying proteins exchanged between 

motoneurons and muscle fibers in both healthy mice and ALS models. By combining metabolic labeling, click-chemistry 

purification, and biochemical analyses, the work will reveal candidate signaling molecules and how their communication 

pathways change in disease. During the internship, the student will perform metabolic labeling, click reactions, and 

biochemical analyses of labeled proteins, as well as complementary molecular biology and cell culture techniques such as 

RT-qPCR and immunocytochemistry. This will help validate candidate signals and deepen understanding of how 

neuromuscular communication is altered in ALS, while giving the student practical training in molecular biology, protein 

biochemistry, and proteomics. 
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