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Understanding of biochemistry of chlorophyll ¢ to shed light on evolution of
marine primary production over the Phanerozoic Eon
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The aim of this study was to clarify the evolutionary processes of various
photosynthetic organisms in the aquatic environment, based on the diverse biochemical mechanisms
involved in the biosynthesis and degradation of chlorophyll. First, we searched for candidate genes
for four types of redox enzymes that are not yet understood in the chlorophyll biosynthesis pathway
of secondary plant diatoms that contain chlorophyll c, and attempted to verify their functions using

a complementation experiment system with purple bacteria. In addition, we verified the functions of
chlorophyll-related genes in secondary plant Euglena containing chlorophyll b using genome editing,
and clarified the changes in function associated with horizontal gene transfer. Furthermore, we
discovered genes that are common to various protists that are thought to be related to CPE
metabolism, which degrades chlorophyll, and verified their functions using knockout experiments.
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