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Exploring and functional analysis of peptide ligase orthologs
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We previously identified a novel amide bond forming enzyme (peptide ligase,
PGM1) responsible for the biosynthesis of peptide antibiotic, pheganomycin. In this study, we
studied PGM1 orthologs found in actinobacteria. We first analyzed a ortholog (KtmD% responsible for
the biosynthesis of previously discovered novel pseudotripeptides, ketomemicins, which possess a
C-terminal pseudodipeptide connected with a carbonylmethylene instead of an amide bond. We showed
that KtmD was a novel dipeptide ligase catalyzing amide bond formation between amidino-arginine and
pseudodipeptides in the final step of biosynthesis. We next examined the biosynthesis of
pseudodipeptide structure in ketomemicins and fully characterized the biosynthetic pathway of the
pseudodipeptide in vitro. Furthermore, we investigated other orthologs to probe the functions of
these genes. We heterologously expressed ortholog-containing gene clusters in Streptomyces lividans
and detected several specific metabolites.
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