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Project summary : 
Our group in interested in the cellular and molecular mechanisms involved in axon 
morphogenesis and neural circuits formation in the mouse cerebral cortex. Our main focus is 
a protein kinase named NUAK1, which we characterized as a autism-candidate gene. 
NUAK1 regulates cortical circuits development through a novel cellular mechanism involving 
the control of mitochondria trafficking and metabolic activity in the axon.  
 
The goal of the Master 2 projet is to identify some of the molecular links between NUAK1 and 
mitochondrial activity through the characterization of novel substrates of NUAK1. The team 
has performed unbiased proteomics, RNAseq and metabolomic analyses and identified 
candidate metabolic pathways.  
The Master2 project will consist in the functional validation of these metabolic pathways. To 
do so the selected candidate will adopt a combination of in vitro and in vivo methods 
involving real-time measurement of metabolic biosensors using time-lapse microscopy, 
primary neuronal cultures and immunocytochemistry, and methods devised to manipulate 
metabolic activity or positioning of mitochondria in correlation with axon development. 
 
Our team belongs to Institut NeuroMyoGene, a novel institute dedicated to the study of the 
nervous and muscular systems. Candidates will join a vibrant and collaborative work 
environment, with access to all technical platforms (microscopy etc…) for their project. Our 
work is supported by funds from ERC and AFM-telethon. 
 

Methods: confocal microscopy, time-lapse microscopy, neurobiology, metabolism 
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