[image: Institut Robert-Debré du Cerveau de l'Enfant][image: Icon

Description automatically generated]



 Scientific conference
Dr Julien Courchet (DR, PhD) 
Pathophysiology and genetics of neuron and muscle (PGNM), Institut NeuroMyoGene, CNRS UMR5261 - Inserm U1315, Université Claude Bernard – Lyon


The proper function of neuronal circuits in the adult brain relies on glucose metabolism to ensure energy-demanding neuronal functions such as synaptic activity or long-distance axonal transport. Deregulation of the energy metabolism is strongly associated to many neurodegenerative diseases and has been linked to some neuropsychiatric diseases such as schizophrenia. However, our current understanding of metabolic regulation in the developing brain and in particular in rapidly growing neurons is still fragmental.
We previously identified a novel signaling pathways involving two kinases, the polarity regulator LKB1 and the autism-associated kinase NUAK1, and controlling axon outgrowth and terminal branching through a novel mechanism involving the regulation of mitochondria trafficking and clustering in the developing axon. NUAK1 is a Ser/Thr kinase related to the metabolic regulator AMPK. We combined molecular tools and mouse genetic models to identify the neuronal functions of NUAK1. Our results identified that NUAK1 regulates mitochondrial metabolic activity in developing axons to support collateral branching. We uncovered that NUAK1 has a novel function in the regulation of neuronal alternative splicing and identified targets linking gene expression and mitochondrial metabolism. We furthermore describe the LKB1/NUAK1 axis as an integrator of extracellular cues controlling axon branching, providing neural correlates to behavioral alterations found in NUAK1-deficient mice. Altogether, our work leads to a better understanding of the cellular mechanisms supporting the development of cortical connectivity and whose alteration is associated to neurodevelopmental disorders. 
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