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In this study, the biosynthetic pathway of fungal dimeric anhydrides such as

an antifungal agent zopfiellin were analyzed. As reported in previous studies, maleic anhyride
monomers are constructed by the action of polyketide synthase, alkylcitrate synthase, alkylcitrate
dehydratase. After the biogenesis of monomers, ketosteroid isomerase-like enzymes (KIs) catalyze
dimerization, yielding maleic anhydride dimers. KI in each pathway catalyzes dimerization in
distinct mode, showing that Kls are key enzymes for structural diversification of fungal maleic
anhydrides. Non-heme iron/alpha-ketoglutarate dependent dioxygenases are also involved in the late
stage modifications, further diversifying the structure to furnish structures of natural products.
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