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RESEARCH PROJECT:  

Mitmed consortium: from the identification and characterization of 
nuclear genes responsible for human mitochondrial disorders towards 
potential therapeutic approaches in experimental models 

The aim of the research: 

The genetic cause of mitochondrial disorders (MD) includes mutations in either mitochondrial 
DNA (mtDNA) or nuclear DNA genes. The broad genetic heterogeneity of MD is a problem not 
only to identify new responsible genes, but also to achieve molecular diagnosis by screening 
known disease genes. For this reason, the genetic defect remains unknown in a large fraction of 
patients with MD. For this project (MidMed), we will use Next Generation Sequencing (NGS) 
approaches to identify new disease-genes and to improve genetic diagnosis in our cohort of MD 
patients. As part of the previous GPP11011 project, by NGS in two subjects we have recently 
identified variants predicted to be deleterious in two nuclear genes not previously associated 
with MD; we are currently investigating them in patients' cells and we will better characterize the 
corresponding proteins using in vitro analyses. Moreover, any new gene identified will then be 
studied during the present MitMed lifetime. Yeast, fly and zebrafish models mimicking mutations 
in MPV17, responsible of hepatocerebral mtDNA depletion in humans, have been created and 
will be further characterize to gain insight on mechanism of disease. Additional models for 
APOPT1, mutations of which we have recently published as cause of mitochondrial 
leukoencephalopathy, or for newly identified genes will be exploited. Finally, we will look at drugs 
or supplements which have positive properties on mitochondrial functioning, either in specific 
genetic conditions or as generalized effect. From a preliminary screening in a definite yeast model 
(POLG mutant strains) we have already identified 6 molecules that will be extensively tested using 
the available experimental models or mutant cells from patients. We want to obtain a 
translational impact from the work done and the knowledge reached in the last years, improving 
the percentages of MD individuals with genetic diagnosis, and testing potential pharmacological 
approaches. 
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