
 

PROPOSAL AS DIRECTOR OF STUDIES &  
RESEARCH PROJECT 

MO-PHDMM-1 
Rev. 06 del 04/03/2022 

Page 8 di 10 

 
PROJECT 2 (optional) 
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Title: Pharmacological modulation of myelin synthesis and cytoskeletal remodeling as a 
therapeutic strategy for CMT4B neuropathies with aberrant myelin. 
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Link to OSR/UniSR personal page: 
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Project description (Number of characters, including spaces: 2.000 - 3.000): 

CMT4B is a severe autosomal recessive demyelinating neuropathy with childhood onset 
characterized by the presence of myelin outfoldings in the nerve, a form of aberrant myelin. 
CMT4B is caused by mutations in the myotubularin-related 2 (MTMR2, CMT4B1), MTMR13 (CMT4B2), 
and MTMR5 (CMT4B3) genes. MTMR2 is a catalytically active enzyme, which in vitro was predicted 
to dephosphorylate the 3-phosphoinositides PtdIns3P and PtdIns(3,5)P2, whereas MTMR5 and 
MTMR13 are catalytically inactive. MTMR13 and MTMR2 form heterodimers, which have higher 
enzymatic activity and a different sub-cellular localization as compared to MTMR2 homodimers. 
Mtmr2 KO mice recapitulate CMT4B1 and CMT4B2 Mtmr13 KO mouse model has reduced levels of 
Mtmr2, suggesting that low MTMR2 activity is responsible for CMT4B. However, why loss of MTMR2-
mediated lipid homeostasis results in aberrant myelin remains to be clarified. 
We recently proposed a novel mechanism by which Rab35-GTPase activates the MTMR13/MTMR2 
complex, which negatively regulates PtdIns(3,5)P2 in Schwann cells. We found that in both Rab35 
and Mtmr2 mutants, elevated PtdIns(3,5)P2 enhances mTORC1-dependent myelin synthesis and 
RhoA/myosin II-dependent cytoskeletal dynamics resulting in aberrant myelin membrane 
expansion. In this project we will explore whether drug-mediated inhibition of these pathways can 
represent an effective strategy to ameliorate CMT4B and other neuropathies characterized by 
aberrant myelin. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

Expand and consolidate the knowledge of laboratory techniques, which involve primary cell 
culture establishment and handling; protein analyses; mouse genetics; morphological analysis 
on tissues and animal manipulation. Acquire a consistent know-how on the PNS in health and 
disease. Learn how to critically evaluate experiments, how to plan experiments, the design of a 
scientific strategy to answer compelling scientific questions, to give public seminars and write 
papers.  
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