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Creation of Apocarotenoid Diversity through Evolutionary Molecular Engineering
of Carotenoid Oxidative Cleavage Enzymes
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Apocarotenoids are the general term for the oxidative cleavage products of
carotenoids, and are known for various biological functions, including plant hormones and fragrance
molecules. In this study, we aimed to create novel apocarotenoids in the laboratory by expressing a
variety of carotenoid cleavage enzymes (CCOs) from diverse biological origins in recombinant E. coli

that produce various carotenoids. By expressing a variety of CCO genes from microorganisms and
plants in carotenoid-producing E. coli, we succeeded in the cleavage of carotenoids that are not the
original substrates, in other words, the production of novel apocarotenoids. Furthermore, by
introducing amino acid mutations into the CCO enzyme, we discovered the possibility of efficient
production of new apocarotenoids.
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