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Cephalosporin acylase (CA), a member of the N-terminal nucleophile (Ntn) hydrolase family, is activated through 
sequential primary and secondary autoproteolytic reactions with the release of a pro-segment. We have determined 
crystal structures of four CA mutants. Two mutants are trapped after the primary cleavage, and the other two 
undergo secondary cleavage slowly. These structures provide a first look at the pro-segment conformation during 
activation in Ntn hydrolases. The highly-strained helical conformation of the precursor pro-segment is transformed 
into a relaxed loop conformation in the intermediates, suggesting that the relaxation of structural constraints drives 
the primary cleavage reaction. The secondary autoproteolytic step has been proposed to be intermolecular. However, 
our analysis provides evidence that CA is processed in two sequential steps of intramolecular autoproteolysis 
involving two distinct proteolytic mechanisms, the first mediated by a serine residue and the second by a glutamate. 


