Adaptive vs. relaxed selection on animal
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Mitochondrial genes are highly popular targets for
phylogenetic and population genetic analyses in
animals. Variation in mtDNA sequences was
historically assumed to be neutral due to the extreme
functional constraints on oxidative phosphorylation
(OXPHOS). While the idea of strict mtDNA neutrality
has been systematically obliterated, the field may
have overcorrected. Publicly available animal
mitogenomes are abundant, and elevated d,/d; ratios
(the ratio of nonsynonymous to synonymous
substitution rates) have been interpreted as signs of
positive selection in many lineages with an interesting
energetic phenotype. However, relaxed purifying
selection can also produce this pattern. Here, we
reevaluated eight individual case studies describing
elevated d,/d; ratios in the mtDNA of specific lineages
of birds, mammals, snakes, fishes, insects, mollusks,
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and primates. We also explored the general
hypothesis that mtDNA is under positive selection in
high vs. low elevation lineages.
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Mt genomes (1209 in total) were used to
test 8 published case studies (Table 1) and
whether high elevation exerts positive
selection on mtDNA (n = 154) via d/d-
ratios and RELAX (Fig. 1)
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Table 1. Case studies evaluated
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Fig. 2. Of the 8 case studies, only the salamander/frog
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