2013 2015

CTX-M B —

Analysis of enlargement mechanism of substrate specificity of CTX-M type
beta-lactamase based on protein crystallography.
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Plasmid-mediated extended spectrum beta-lactamases (ESBLs) named CTX-M causes
hospital- and community-acquired infections in Japan. Comparison of DNA sequences and structures of
CTX-Ms showed that amino acid substitution in the three loop regions, omega-loop, VNYNP-loop, and a loop
connecting alpha/beta domain mast be important to change of substrate specificity. Ala-219 which locates
in a loop connecting alpha/beta domain is considered as a key residue to substrate specificity. Thus, the
structures of three mutant enzymes, A219V, A219L, A219F, and wild type CTX-M-2 were solved. Although the
structural difference among wild type, A219V, and A219F were very small, maximum XYZ-difference between
wild type and A219L were 0.42 nm. It reveals that the structure of CTX-Ms is latently flexible and
mutation in the loop region raises changes of overall structure and substrate specificity.
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