
Roles of phospholipids and regulating enzymes in skeletal muscle under 
physiological and pathological (myopathy) conditions 

 
Phosphoinositides (PIs) are key phospholipids that differently tag specific membrane sites and 
thus regulate intracellular trafficking and signal transduction. Mutations in their regulating 
enzymes, as PI 3-kinases (PI3K) or phosphatases, cause human diseases like cancer, obesity 
or neuromuscular defects. Among these, centronuclear myopathies (CNM) are due to 
mutations in the phosphoinositides phosphatase myotubularin (MTM1) or in the 
phosphoinositides binding proteins amphiphysin 2 and dynamin 2. Importantly, while these 
genes are ubiquitously expressed, different mutations in myotubularins or dynamin 2 can 
cause either CNM myopathies or peripheral neuropathies, supporting tissue-specific functions. 
However, the regulation and cellular role of this pathway in muscle is not known and the 
pathological mechanisms leading to the myopathies not understood. 
The aim of the PhD project is to decipher the relationship between phosphoinositides and 
related proteins mutated in myopathies, their roles in muscle, and to validate therapeutic proof-
of-concept to balance this pathway in myopathies. 
-Role of PIs substrate/product of MTM1 in muscle. Impact of this pathway on the formation, 
maintenance, dynamic and function of muscle-specific membrane structures will be 
investigated in an in vitro muscle differentiation system and in vivo in mice with biochemistry, 
immunolabeling and confocal and live imaging. 
-Implication of phosphoinositides in CNM myopathies. Mice models reproducing the CNM 
pathology are already available in the lab and will be used to assess the importance of 
phosphoinositides in the pathology through cell culture, histology, imaging and animal 
phenotyping. 
-Modulation of this pathway to treat CNM myopathy in mice. Using our mice models and the 
knowledge obtained from the other tasks, therapeutic proof-of-principle will be conceived and 
validated, through gene modulation and pharmacology. 
This project will decipher the role of phosphoinositides in the pathophysiology of these 
diseases, and their therapeutic potential. 
 
This project at the Department of Translational Medecine (IGBMC, Strasbourg) is funded for 3 
years including a competitive PhD salary, as part of the Marie Sklodowska-Curie European 
Innovative Training Network “Deciphering PI3K biology in health and disease” (http://pi3k-
phdproject.eu). The consortium includes ten partners from UK, France, Germany, Switzerland, 
Italy and Spain, and will train fifteen PhD in in vitro and in vivo approaches for the analysis of 
physiological processes to pathological situations. The recruited student will benefit from 
interactions with other members of the consortium through joint research training, scientific 
collaborations and participation in project meetings. 
 
Wished skills :  
-basic knowledge in molecular and cellular biology 
-previous training period in a research lab 
-interest for cellular mechanisms, genetic disease, and physiology  
-scientific ethic 
-ability to acquire independence 
-highly motivated to learn and to work in a team 

Expertises which will be acquired during the training : 
Technical: 
-cell culture 
-intravital and confocal imaging 
-pathophysiology in mouse models 
-viral gene transfer 
-drug therapy 
General: 



-management of a research project (choice of strategies, experiments, analysis and 
validation) 
-oral (meetings, congress) and written (publications, posters) communications 
-participation to the writing of grant applications and publications 
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