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Dissecting reaction mechanisms of novel peptide epimerases
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(1) MurL catalyzing the epimerization of the terminus L-Glu of

UDP-MurNAc-L-Ala-L-Glu, an intermediate in the alternative biosynthetic pathway of peptidoglycan,
was shown to activate the substrate by adenylation of a -carbonyl of the L-Glu. By crystal structure
analysis, we were unable to determine the active amino acid residues of MurL, and co-crystal of
MurL with a mimic of adenylated substrate was thought to be essential for estimation of the active
residues and the reaction mechanism. (2) MslH catalyzed the epimerization of C-terminal L-Trp in a
ribosomal peptide MS-271. By crystal structure analysis, active amino acid residues, divalent cation
trapping residues, and several substrate recognition residues were identified. (3) Polyglutamate
contains D-Glu besides L-Glu. PgsA, a polyglutamate biosynthetic enzyme, was suggested to be the
epimerase catalyzing isomerization of terminal L-Glu that is just ligated to the elongating
polyglutamate substrate.
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