Understanding the molecules enabling communication between neurons and muscles
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Neuromuscular junctions are complex cellular structures that enable communication between motoneurons and muscle cells. These connections are essential for survival, as they control our ability to move and breath. Accurate formation of neuromuscular synapses depends on numerous tight protein-protein interactions that enable clustering of acetylcholine receptors on the muscle cell membrane; these clusters are the precise innervation sites for the motoneural axon. Despite decades of studies on these cellular processes, the molecular details that underlie the initial activation steps involved in neuromuscular junction formation are still unclear. Using a multidisciplinary approach that merges multiple cutting-edge techniques of structural biology and biophysics, our research group is focusing on the molecular characterization of the main molecular players involved in this important and delicate system. Our aim is to provide fundamental knowledge on the homeostasis of neuromuscular synapses and, possibly, insights for the development future strategies to circumvent their malfunctions.

