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Abstract
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Abstract

The vertebrate mitochondrial genome (mitogenome) is a small, circular DNA molecule
typically ~16-17 kb in length, encoding 37 genes that are essential for the electron transport
chain, the mechanism that drives mostly all the ATP synthesis in cells. Owing to its central
role in energy metabolism, its structure is highly conserved across vertebrate lineages in
both the number and relative position of each gene in the genome. Nevertheless, different
variations have been found in several teleost lineages, including antarctic fishes (Nototheni-
idae), gadiforms, hatchetfishes (Sternoptychidae), and Batrachoidiformes. The explanation
for these phenomena remains unknown yet may reflect shifts in functional constraints and
can provide insights into lineage-specific and/or coevolutionary processes. This raises the
possibility that mitogenome structure is related to habitat selection, potentially reflecting en-
vironmental influences on energetic regulation. To further test this hypothesis, we studied
more than 400 teleost species across all major teleost lineages. The mitogenome sequences
were downloaded from NCBI and annotated using two independent algorithms (MITOZ
and MITOS) and then compared with a reference (Danio rerio) to find any deviation from
the standard structure. Similarly, ecological data was downloaded from FishBase using
the R Package “rfishbase” 5.0.3. Two independent ancestral reconstruction analyses were
carried out for both traits, “Mitogenome” and “Habitat”, using a reference evolutionary
tree for teleosts to unravel both evolutionary histories. The possible association between
mitogenome and habitat was then assessed using a suite of phylogenetic comparative meth-
ods, including Pagel’s correlation test (corHMM) to evaluate whether both traits evolved in
a correlated fashion, branch-level co-transition analysis to identify lineages where structural
changes and habitat shifts co-occurred, and node-by-node comparisons of ancestral state
probabilities across the phylogeny. Preliminary results suggest a correlation between some
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their relationship to ecological and metabolic pressures in teleost evolution.
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