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Mechanistic Studies on the Late-Stage Modification Enzymes in the Biosynthesis of
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Phomoidride B (1), an antihypercholesterolemic agent, is known as a member of fungal
dimeric anhydrides, which commonly synthesized from two units of anhydride monomer.
Unlike common dimeric anhydrides, 1 has a unique caged structure, which might be
synthesized by the action of modification enzymes. In our previous study, we identified the
biosynthetic gene cluster and characterized the function of a dimerization enzyme to
synthesize the dimeric intermediate. In this report, we identified key late-stage modification
enzymes, an o-ketoglutarate-dependent dioxygenase and a methyltransferase, for the
synthesis of 1 through heterologous expression experiments. Subsequent in vitro enzymatic
reactions using recombinant proteins provided evidence on the formation of characteristic
caged structure via three-step oxidation and unique methylation-triggered bicyclic ketal
formation.
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