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ABSTRACT
Recent advances in DNA sequencing technologies has transformed
the study of DNA sequence variation. Over the last decade, the
development of a number of functional impact predictors and an-
notation tools have been implemented to aid in this DNA variant
analysis. While many annotation tools and pipelines have been
built to annotate nuclear genome variants, only a few software
predictors address the thousands of variants found in human mito-
chondrial DNA. Many prediction tools built for nuclear DNA have
been retrofitted to annotate mitochondrial DNA, but because of the
vast differences between the two, nuclear annotators fail to produce
accurate predictions for mitochondrial mutations. Conventional
annotation tools and predictors such as SIFT [3] and PolyPhen2 [1]
are a few of the tools that produce less than accurate pathogenic-
ity scores for mitochondrial variants. More recently, tools such as
APOGEE [2] have addressed the need for specialized tools to anno-
tate mtDNA exonic variants with high-confidence. In addition, most
of the annotation tools only annotate exonic mutations, but variants
in mitochondrial tRNA and rRNA are important and are a common
cause of mitochondrial disease. A few papers have addressed the
need to accurately predict the pathogenicity of tRNA variants, such
as MitoTIP [4], while no known tools exist for annotating rRNA
variant pathogenicity for mtDNA variants.

We have constructed a comparative analysis of both standard
and non-standard annotation tools and their ability to accurately
predict the pathogenicity of mitochondrial mutations. We carefully
curated a complete list of all potential non-synonymous exonic,
tRNA and rRNA mitochondrial mutations and ran selected tools
for each dataset. We have analyzed the accuracy and precision of
each tool compared to the consensus among the tools combined
with pathogenicity predictions from MITOMAP disease associa-
tions. Over the course of our testing, we confirmed that many of the
prediction tools typically used for nuclear DNA were subpar when
tested on mitochondrial DNA. Newer annotation tools built specifi-
cally for mtDNA such as APOGEE had higher overall assessment
scores. Based on our analysis, we are creating an online annotation
tool specifically for mtDNA variants that integrates pathogencity
scores from our top-rated prediction tools.
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