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Development of a rational protocol searching novel biosynthetic gene clusters for
natural product synthesis
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To identify novel type-gene clusters of natural products in fungal genome, we
chose the fungal dimeric anhydrides zopfiellin and phomoidride. Draft genome sequences of two anhydride
producing fungi allowed us to identify three enzyme genes that were commonly located in two individual
clusters. Heterologous expression of three genes responsible for the phomoidride monomer synthesis in
Aspergillus oryzae has successfully provided phomoidride monomer derivative. In addition, the enzymatic
reactions of two recombinant enzymes gave the corresponding monomers. The anhydrides from the enzymatic
reactions were identical to the synthetic monomers, thus confirming their structures. Based on these

results, we have developed the method identifying novel gene cluster for the biosynthesis of alkylcitrate
natural products.
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