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Mechanistic studies on nonheme iron enzymes catalyzing cyclopropanation
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The peptide natural product formaomycin has a structurally unique
non-proteinaceous amino acid (1R,2"R)-3-nitrocyclopropylalanine (Ncpa). Hrml catalyzes the
multi-step oxidation reaction of lysine to 6-NO2-Nle, while HrmJ, in the presence of a KG to Ncpa
and catalyzes the dehydrogenative cyclopropanation reaction from 6-NO2-Nle to Ncpa. Reaction
analysis and mutagenesis experiments using deuterated substrate analogs revealed the stereochemical
process and its control. X-ray crystallography of Hrml and HrmJ provided insight into the substrate
binding mode, stereoselectivity, and catalytic mechanism.
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