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Titre  du projet : Muscle fibers and motoneuron interplay 
 
Résumé du Projet de Stage: 

Muscle tissue accounts for approximately 40% of body mass. It is made up of several types of cells, including fibroblasts, 

tenocytes, endothelial cells, Schwann cells, muscle stem cells, motoneuron extensions and muscle fibers, which ensure 

contraction thanks to a specific contractile system. The muscle fiber is a giant cell that can measure several centimeters in 

length. The myofiber is a syncytium that can contain several hundred nuclei that are added as the fiber grows during 

embryonic and postnatal development. There are three main types of nuclei in the fiber, those present at myotendinous 

junctions (MTJs), those present at neuromuscular junctions (NMJs) and 97% of the other myonuclei present along the 

myofibre in a stereotyped manner, each nucleus controlling a defined cytoplasmic domain. The myofiber is innervated at 

its center by motoneurons, which control its contraction rate by releasing acetylcholine at defined frequencies. The 

motoneurons also release various neurokines, such as agrin and neuregulin, which contribute to the differentiation and 

diversity of the myofibers. Conversely, the myofiber instructs the motoneuron by releasing myokines such as Neurturin or 

BDNF, which enable a dialogue with the motoneuron. 

Using snRNAseq approaches in motoneurons and myofibers, we will characterize novel myokines and neurokines 

involved in the motoneuron-myofiber dialogue and characterize signaling pathways downstream of motoneuron 

stimulation that may be involved in the specialization and coordination of nuclei along the fiber. Using primary cultures 

of motoneurons and myogenic cells, we will investigate the properties of several identified myokines and neurokines. 

We will mainly use cell culture experiments, RTqPCR, STORM immunocytochemistry on muscle slices, RNAscope and 

immunocytochemistry on isolated myofibers. These approaches should allow us to characterize the signaling pathways 

and their effectors that are involved in the dialogue between motoneuron and myofiber and that are required for the 

harmonious specialization of muscle fibers and motoneurons and the synchronization of myonuclei during the 

development.     
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