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Developing crosslinkers specific for epimerization domain in initiation modules
to evaluate mechanism
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Nonribosomal peptide synthetases (NRPSs) unique molecular factories can
produce peptides with nonproteinogenic D-amino acids in which the epimerization (E) domain catalyzes
the conversion of L-amino acids to D-amino acids, but its mechanism remains not fully understood.

Here, we describe the development of pantetheine crosslinking probes that mimic the natural
substrate L-Phe of the initiation module of tyrocidine synthetase, TycA, to elucidate and study the
catalytic residues of the E domain. Mechanism-based crosslinking assays and MALDI-TOF MS were used
to identify both H743 and E882 as the crosslinking site residues, demonstrating their roles as
catalytic bases. Mutagenesis studies further validated these results and allowed the comparison of
reactivity between the catalytic residues, concluding that glutamate acts as the dominant
nucleophile in the crosslinking reaction, resembling the deprotonation of the Ca-H of amino acids in
the epimerization reaction.
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