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ABSTRACT

The aminosugars (GlcNAc and MurNAc) of peptidoglycan are alternately connected by [-1,4
glycosidic bonds, and the resultant glycans are cross-linked by the characteristic peptides. The
peptidoglycan forms firm net-like structure. Bacteria produce a series of enzymes that hydrolyze the
peptidoglycan layer of their own cell walls. These peptidoglycan hydrolases are necessary for the cell
multiplication of bacteria, the spore formation, and the germination of the spore.

The three-dimensional structure of the catalytic domain of N-acetylmuramoyl-L-alanine
amidase from Paenibacillus polymyxa, CwlV, has been determined, for the first time, at 1.8 A
resolution. The catalytic domain (CwlV1) at the C-terminal section consists of a single polypeptide
chain of 179 amino acid residues and one Zn’" ion, which is an essential component for hydrolyzing
the amide bond between the muramic acid and the peptide of peptidoglycan. The catalytic Zn’" ion
exists with a square-pyramid geometry, which is coordinated by the side chains of three amino acid
residues (E26, H10 and H80) and by two water molecules. CwlVI1 has an open a/f/ox structure,
composed of a six-stranded [B-sheet and six o-helices as secondary structural elements. Furthermore
we have determined the crystal structure of the CwlV1 E142Q mutant, which has no amidase activity.
It has been elucidated that the minimum substrate of CwlV1 and CwlC is the tetrasaccharide with two
dangling tripeptides. These results improve considerably the understanding of peptidoglycan Ilytic
mechanism by the N-acetylmuramoyl-L-alanine amidase family 3 such as the CwlV and CwiC
amidases.
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