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We identified the enzymes which are responsible for two key reactions in the
biosynthesis of oxaleimides through gene targeting and in vitro reaction. One of the key reactions
is the decalin ring modification to indane ring, and another is a rearrangement of the olefin from
the amino acid building block to yield the maleimide scaffold compound. We propose oxidation of the
decalin ring at C3, followed by hydroxylation at C2 to give a hydroxy ketone compound, which can
undergo a semipinacol rearrangement to afford an indane ring compound. We characterized the enzyme
PoxD, which is a member of cytochrome P450 enzymes, can catalyze the oxidation of the olefin at C3
in the decalin ring, and PoxK can hydroxylate the C2 carbon. Furthermore, we identified PoxN is
involved in the rearrangement of the olefin from the amino acid. We established the purification
method of fungal P450 enzymes, which can be a powerful tool to analyze the complex and intriguing
reaction catalyzed by P450 enzymes.
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