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Finalità: The project aim at optimizing an in vitro 3D muscle platform to study neuromuscular disorders especially DMD. 
The main focus of this project relates to metabolic impairments and drug testing.  
 
Abstract Organoids represent a promising tool in translational research for neuromuscular diseases, such as Duchenne 
muscular dystrophy (DMD), a rare X-linked genetic disorder characterize by lack of dystrophin which disrupts the 
dystrophin-associated protein complex, increasing muscle inflammation and degeneration. Mitochondrial impairment is 
one of the earliest  dysfunction in DMD muscle, resulting from calcium overload and ATP synthesis inhibition. Dystrophic 
muscles display altered oxidative metabolism, reduced expression of mitochondrial genes, and network fragmentation. 
Few studies have explored the impact of altered mitochondrial dynamics in DMD. Therefore, mitophagy is a potential 
therapeutic target in DMD. Here we propose to use a in vitro biomechanic synthetic muscle, to study mitochondrial 
network dysfunctions and to unravel mitophagy mechanism in physiological and pathological conditions. The project’s 
innovation lies in 1) a new approach for muscle organoids synthesis obtained from DMD patient-derived muscle cells 
transfected with channelrodopsin for an optogenetic light-induced organoid. For the transfection, we will exploit the use 
of lipid nanoparticles. 2) mitochondrial analysis to enable bioenergetics measurements on muscle organoids. Overall, 
we aim at focusing on the optimization of an in vitro platform to enable an extensive study of mitochondrial pathways 
and bioenergetic dysfunctions. 
 
Risultati attesi: A fully characterised 3D optogenetic artificial muscle, from 2 different dystrophic patients, to disclose 
genotype/phenotype correlation, with full metabolic characterisation. 2 papers submitted by the end fo the project.  
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