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The development of next generation sequencing (NGS) has greatly enhanced the
diagnosis of mitochondrial disorders, with a systematic analysis of the whole
mitochondrial DNA (mtDNA) sequence and better detection sensitivity. However, the
exponential growth of sequencing data renders complex the interpretation of the
identified variants, thereby posing new challenges for the molecular diagnosis of
mitochondrial diseases. Indeed, mtDNA sequencing by NGS requires specific
bioinformatics tools and the adaptation of those developed for nuclear DNA, for the
detection and quantification of mtDNA variants from sequence alignment to the
calling steps, in order to manage the specific features of the mitochondrial genome
including heteroplasmy, i.e., coexistence of mutant and wildtype mtDNA copies. The
prioritization of mtDNA variants remains difficult, relying on a limited number of
specific resources: population and clinical databases, and tools providing a prediction
of the variant pathogenicity. An evaluation of the most prominent bioinformatics tools
showed that their ability to predict the pathogenicity was highly variable indicating
that special efforts should be directed at developing new bioinformatics tools
dedicated to the mitochondrial genome. In addition, massive parallel sequencing
raised several issues related to the interpretation of very low mtDNA mutational
loads, discovery of variants of unknown significance, and mutations unrelated to
patient phenotype or the co-occurrence of mtDNA variants. This review provides an
overview of the current strategies and bioinformatics tools for accurate annotation,
prioritization and reporting of mtDNA variations from NGS data, in order to carry out
accurate genetic counseling in individuals with primary mitochondrial diseases.
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