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Structural analysis and functional modification of unusual amino acid-forming
enzyme, and the application to peptide engineering
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The structure of nukacin ISK-1 was found to have two states chemicallK
exchanged by solution NMR. The exchange rate kex was about 1.5 s-1. The high abundance ratio had
high affinity to the cell wall peptidoglycan precursor lipid Il1. The NMR-based model of nukacine
ISK-1 in a complex with lipid Il indicated that the hydrophobic amino acid side chain in the Ring C
region of nukacin ISK-1 participates in binding to the lipid Il fat chain region, and the region
near Ring A participates in binding with the phosphate group of lipid Il. By attaching the leader
peptide of the precursor peptide of nukacin ISK-1, the unusual amino acid-forming enzyme NukM also
recognized other peptides as a substrate.
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Unusual amino acids found in nukacin ISK-1
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