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Functional analysis of a fungal dioxygenase responsible for 4-pyrone formation
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Himeic acid is produced by the filamentous fungus Aspergillus japonicus

MF275. We have found a dioxygenase that is expected to catalyze the reaction of ring-expanding
tetramic acid, which is a presumed biosynthesis intermediate, to 4-pyrone. In this study, we tried
to analyze the function of this enzyme and perform the prediction of protein-ligand docking on
homology model.

Preparation of a tetramate, which is putative intermediate, was unsuccessful, probably due to poor
enzyme expression of himA (PKS-NRPS) or himH (dehydrogenase) in yeast transformant. We also
attempted a computational approach for important amino acid residues by modeling analysis. In HimG
modeling analysis, the presence of basic amino acids (R83, K87, R241) that interact with
2-oxoglutaric acid is important for the reaction mechanism of 2-oxoglutaric acid-dependent
dioxygenase. An putative tetramate intermediate was estimated to interact with H148 of HimG.
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