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Genome evolution associated with loss of photosynthesis was unveiled by
sequencing the genome of the non-photosynthetic diatom Nitzschia putrida (osmotrophic heterotroph),
which lacks any pigments for photosynthesis. The genome evolution includes losses of genes for
photosynthesis and photosynthesis-related functions, except for plastid ATP synthesis/degradation.
In contrast, nuclear genes for a variety of plastid metabolic functions are still related in the
genome after loss of photosynthesis. Tandem gene duplications of which functions might be involved
in the heterotrophic lifestyle were also observed. Through the genome analysis of the
pigment-lacking diatom species, as well as comparative genome analyses with photosynthetic species,
cultivation experiments of photosynthetic species followed by comparative transcriptome analyses,
candidate gene sets specific to photosynthetic species were retrieved and highly likely include
uninvestigated genes for pigment biosynthesis.
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