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Genetic engineering of the human mitochondrial genome

Mammalian mitochondria contain several copies of their own genome (mtDNA) which encodes 13 essential subunits of the oxidative phosphorylation (OXPHOS) system. Pathogenic variants in the mitochondrial genome can result in mitochondrial diseases, which are a major group of inherited conditions affecting ~1 in 8,000 humans. These disorders are currently incurable and effectively untreatable, with heterogeneous penetrance, presentation and prognosis. 

This project aims at addressing the lack of animal models and effective treatments for these disorders (Ref 1). We will improve and employ the recently developed genome editing technologies (such as TALE-DdCBE, ZF-DdCBEs and TALED – Ref 1 & 2) to develop and characterise cellular and animal models recapitulating common features of mtDNA disease. These models will be then subjected to a variety of pre-clinical interventions to, for example, induce specific reduction/correction of mutant mtDNA (Ref 3) or therapeutic increase of mtDNA copy-number (Ref 4). We will follow a reversion of mitochondrial dysfunction phenotypes using state-of the art approaches dedicated to assess mitochondrial function (Ref 2 & 3). The results obtained within this project will constitute proof of principle that targeting mtDNA could provide a therapeutic route for mitochondrial diseases of diverse genetic origin. 
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