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Abstract

This project aims to develop a novel therapeutic strategy for cardiomyopathy associated with
MERRF syndrome, a rare mitochondrial disorder caused by mutations in mitochondrial DNA,
particularly the 8344A>G mutation. Currently, no effective treatments are available.

The central hypothesis is that transplantation of healthy mitochondria can improve cellular
function in affected cardiomyocytes by promoting mitochondrial fusion and reducing the
proportion of mutant mitochondrial DNA (heteroplasmy).

To test this hypothesis, the project employs: patient-derived iPSC cardiomyocytes as an in
vitro disease model functional assays to evaluate mitochondrial respiration, ATP production,
and contractility multi-omics approaches (mtDNA sequencing and RNA sequencing) a MERRF
mouse model for in vivo validation. Expected outcomes include improved mitochondrial
function, enhanced energy production, and recovery of cardiac function.

Overall, this study aims to demonstrate that mitochondrial transplantation represents a
promising therapeutic approach for mitochondrial diseases such as MERRF syndrome.

Main technical approaches

colture cellulari (iPSC - cardiomiociti)
esperimenti di trapianto mitocondriale

test funzionali (ATP, respirazione, contrattilita)
microscopia confocale (mitocondri, fusione)
Seahorse (metabolismo)

Image) (analisi immagini)

base di RNA/DNA extraction e sequencing
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Type of contract

Scholarship of € 24.500 gross per year awarded by Istituto Clinico Humanitas. This sum is
subject to IRPEF income tax and exempt from social security contributions.

Borsa di studio pari a € 24.500 annui lordi erogata da Istituto Clinico Humanitas. Importo
soggetto a tassazione IRPEF ed esente da contribuzione previdenziale.
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