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We have elucidated the degradation reaction mechanism of meropenem, which is

a carbapenem antibotic expected to be the last trump card against multidrug-resistant bacteria, by
the carbapenemase produced by the resistant bacteria using the free energy gradients and a
reaction-path optimization methods. The effects of amino acid residues constituting the enzyme on
the reaction free energy barrier was quantitatively clarified. While it is not possible to modify
the structure of the enzyme produced by the bacteria, we have succeeded in proposing a guideline for
?rug Qes}gnlgy considering the electric field from each aminoacid in the enzyme as an external
electric field.
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