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This project has successfully explored the novel proteins involved in the
direct oxidation of molecular nanocarbons and characterized their functions, using the insect,
Spodoptera litura larva, as a biocatalyst. The protein involved in the direct oxidation is a variant

of cytochrome P450, a xenobiotic enzyme. Furthermore, the specificity of the substrates was
revealed by feeding molecular nanocarbons of various sizes to the larvae of S. litura, and the
binding structure, stability, and reaction mechanism were successfully inferred by computational
science. It is expected that in the future, novel functional molecular nanocarbons can be created
by elucidating the molecular functional capabilities of target proteins in detail.
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