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Investigating mitochondrial quality control and turnover in 
Drosophila models of neurodegeneration

The mitochondrial genome (mtDNA) in animals encodes 13 subunits of the respiratory chain and ATP synthase, along with the tRNAs and rRNAs necessary for their production. Mutations in mtDNA can give rise to devastating mitochondrial diseases, and have been implicated as a driving force in the ageing process, with high levels of mtDNA mutations being found in various neurodegenerative disorders such as Parkinson’s and Alzheimer’s diseases. Until recently, modelling specific mitochondrial diseases has been hampered by very limited methods for manipulating mtDNA. Recent developments in the field have identified new methods to manipulate and even engineer the mitochondrial genome [1]. Our groups recently developed a new mtDNA mutator system by targeting the cytidine deaminase APOBEC1 to mitochondria in Drosophila [2]. The “mito-APOBEC1” flies generate high level of somatic mtDNA mutations which severely limit mitochondrial function, organismal vitality and lifespan. This model can now be used to investigate the impact of mtDNA mutations on cellular homeostatic processes and the mechanisms which mitigate the accumulation of mtDNA mutations such as mitophagy and other quality control measures. In addition, the project will adapt emerging technologies to develop additional fly models of mtDNA dysfunction, including both untargeted and targeted approaches using previously established TALE or zinc-finger targeting moieties [3]. This project will contribute to our ongoing programmes that will shed light on the pathogenic mechanisms of mtDNA mutations, and help develop much needed new models for mitochondrial diseases, ultimately, providing new insights that inform therapeutic strategies. 
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