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Cell wall peptidoglycan recognition/hydrolysis mechanisms of Clostridium
perfringens lytic enzymes based on X-ray structures
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Gram-positive bacteria possess a thick cell wall that surrounds their
cytoplasmic membranes and provides physical protection. The bacterial cell wall is a mesh polymer of
ﬁeptidoglycans, in which linear glycan backbones are cross-linked by species-specific peptide side

chains. Autolysins can partially hydrolyze cell wall peptidoglycan into small sections to regulate
cell separation/division and the growth-phase of bacteria. An X-ray structure of Clostridium
perfringens autolysin catalytic domain was determined, giving new insights into the catalytic
reaction mechanism for the hydrolysis of cell wall peptidoglycan. The pathogenesis and infectivity
of Gram-positive bacteria are mediated by many surface proteins that are covalently attached to
peptidoglycans of the cell wall. The covalent attachment of these proteins is catalyzed by sortases.
X-ray structures of Clostridium perfringens sortase B and its inactive mutant form were determined.
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Clostridium perfringens strain

AcpCD 87.9 mg/ml
100 mM CHES, 10 % (w/v)
PEG3000, pH9.5
CpSrtB 18.4 mg/ml
200 mM sodium nitrate,
20% (w/v) PEG3350, pH6.8
CpSrtB_C232S CpSrtB
30.2 mg/ml
200 mM ammonium
phosphate monobasic, 20% (w/v) PEG3350,
pH4.6
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Acp Autolysin Clostridium perfringens
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