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tRNA engineering for new peptide natural products in Streptomycetes
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Transfer RNA (tRNA)-dependent amide bond forming enzymes are reported to be
involved in the biosynthesis of peptide natural products from Streptomycetes by hijacking
aminoacyl-tRNAs from protein biosynthesis. Recently, we also identified two tRNA-dependent enzymes,
Orfll and Sbal8, which are involved in the biosynthesis of glycylthricin; they catalyze a
condensation reaction between the biosynthetic intermediates, Gly-tRNA and aminosugar, via amide
bond. Although Orfll can accept only the Gly-tRNA as a substrate for the amide bond formation, Shal8

shows a promiscuous substrate specificity against aminoacyl-tRNAs, producing not only glycylthricin
but also two novel grycylthricin-related compounds. Therefore, a better understanding of the
substrate specificity of Shal8 would generate novel unnatural natural compounds by chemoenzymatic
synthesis. Indeed, the unique substrate specificity of Shal8 gave us 14 new compounds related to

glycylthricin.
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