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Single-celled protists in the guts of animals
thrive without mitochondria, study finds
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Schematic evolutionary tree of the five microbial species included in the study.
From left to right: Trimastix marina, Paratrimastix pyriformis, Blattamonas
nauphoetae, Streblomastix strix, and Monocercomonoides exilis. Credit: Lukas
Novak, CC-BY 4.0, https://creativecommons.org/licenses/by/4.0/)

Almost all eukaryotic organisms, from plants and animals to fungi, can't
survive without mitochondria, which generate chemical energy using
oxygen. However, a new study by LukaS Novédk and Vladimir Hampl of
Charles University, published in the journal PLOS Genetics, finds that
multiple members of the oxymonads, a group of single-celled protists
that live inside the guts of termites and other animals, have evolved to
live quite happily without them.

Many groups of protists have evolved simplified mitochondria, but for a
long time, scientists thought it was impossible for a species to
completely lose them. The first eukaryotic organism discovered to live

without mitochondria was an oxymonad isolated from the intestines of a
chinchilla.

In the new study, the research team looked to see if similar organisms
had also shed them. They compared genomic data from the original
oxymonad to multiple related species to see if they could decipher how
the organisms evolved to live without this supposedly vital part of the
cell.

The researchers showed that multiple oxymonads have gotten rid of their
mitochondria—possibly the entire lineage. This event likely would have
occurred at least 100 million years ago, before the ancestor of the
oxymonads diversified into multiple species. The findings also
demonstrate that it's possible for eukaryotic organisms to thrive without
mitochondria, and to evolve into the wide range of shapes and
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specialized structures seen in oxymonads living today.

The authors add, "These microbes have been thriving without
mitochondria since the age of dinosaurs."

More information: Lukas V. F. Novik et al, Genomics of Preaxostyla
Flagellates Illuminates the Path Towards the Loss of Mitochondria,
PLOS Genetics (2023). DOI: 10.1371/journal.pgen.1011050
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