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Summary 
 
Leukodystrophies (LD) are rare devastating genetic disorders causing myelin disruption in 
the central nervous system. Some LD are primarily due to gene mutations affecting the 
function of astrocytes, the main regulators of CNS homeostasis. The so called 
"astrocytopathies" revealed that functional astrocytes are required for myelin integrity, but 
the molecular mechanisms of myelin degeneration are still elusive. Among these, 
megalencephalic leukoencephalopathy with subcortical cysts (MLC) is a LD characterized 
by macrocephaly, brain cysts, edema, motor/cognitive decline and epilepsy mainly due to 
mutations in the astrocytic protein MLC1.  
MLC is incurable but the clinical improvement observed in some patients suggests that the 
pathological process can be reversed and that rescuing MLC functions might arrest disease 
progression. 
By an integrated experimental approach combining astrocytes derived from control/MLC 
patient iPSC, cell co-cultures, electrophysiology, imaging and proteomic analysis, the 
present project aim to: 1) unravel molecular pathways/biological processes altered in MLC 
and 2) test potential drugs to correct astrocyte defects.  
Preliminary studies revealed that MLC patient-astrocytes activate stress signaling, as seen 
in other astrocytopathies, suggesting common molecular bases of astrocyte-mediated 
myelin damage whose understanding is mandatory for therapy development. 
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