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Peptide synthesis cooperatively achieved by peptide ligase and ribosomes
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Pheganomycin (PGM) (1) consists of a nonproteinogenic amino acid,
(5)-2-(3,5-dihydroxy-4-methoxyphenyl)-2-guanidinoacetic acid (2) at the N-terminus and a proteinogenic
core peptide derived from NVKDGPT or NVKDR. The biosynthetic gene cluster was identified in Streptomyces
cirratus to contain a gene encoding a precursor peptide, which included both the core peptides, and
several genes plausibly encoding enzymes for 2 biosynthesis. We identified a gene (pgml) responsible for
the peptide bond formation between 2 and the peptides in the cluster. A pgml-disruptant lost 1
productivity and recombinant PGM1 catalyzed the ATP-dependent peptide bond formation. This is_the first
example of cooperative peptide synthesis achieved by ribosome and peptide ligase using a peptide as a
nucleophile. PGM1 accepted a variety of peptides as the nucleophile and the flexibility was comprehended
by the crystal structure of PGM1 and the mutagenesis analyses.
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