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Chaetoceros gracilis is a marine centric diatom, which has high tolerance to environmental changes as well as high
oil producing ability. Its mass culture is commercialized and expected to be a platform for the useful material
production. In this study, we have tried to elucidate the mechanism regulating light-harvesting capability under the
changing light environments in this diatom. With the draft genome sequence of C. gracilis as well as the data of the
PacBio long-read data, the RNA-Seq data, and Iso-Seq data, 46 genes encoding light-harvesting proteins (FCPSs)
were identified in C. gracilis. Phylogenetic analysis categorized these FCPs into four groups. This information was
successfully used to assign the FCP molecules included in the cryo-EM structures of photosystem II-FCP and
photosystem I-FCP supercomplexes from C. gracilis. Furthermore, RNA-Seq analysis on various diatom cultures
were performed, including the outdoor mass cultures under different time and light regimes, and the cultures from
various laboratory conditions. These data are used to identify the FCPs critical for the adaptation to changing light
environments. The genome editing system for C. gracilis are also used to characterize the FCPs.




