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SUMMARY

Mitochondrial genomes in alveolates have evolved with drastic changes in genome organization and its contents.
Ciliates have a large linear but canonical mitochondrial DNA that contains more than 50 genes. By contrast, apicomplex-
ans have the smallest mitochondrial genomes, with only three protein-coding genes—cox1, cox3 and cob—and frag-
mented rRNAs. These genes are arranged compactly on a 6 kb linear DNA molecule in Plasmodium falciparum. Recent
mitochondrial genome analyses revealed that dinoflagellates have only three protein-coding genes and fragmented
rRNAs, similar to apicomplexans, suggesting that a common ancestor of dinoflagellates and apicomplexans might have
acquired a highly reduced mitochondrial genome. Herein, we propose a new scenario that rationally explains mitochon-
drial genome evolution in alveolates: after divergence from ciliates, a common ancestor of dinoflagellates and apicom-
plexans might have become parasites, during which period they adapted their mitochondrial genome to the new style,
parasitism, leading to the highly reduced genome. A dinoflagellate ancestor might have recovered a free-living life style,
although apicomplexans have continued a parasitic life style. This scenario implies that parasitism was a key driving

force in the early evolution of dinoflagellates.
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