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Urease is a nickel-dependent metalloenzyme, which catalyzes hydrolysis of urea (1). The
resulting ammonia is responsible for a rapid increase of pH, thereby causing diseases and air
pollution. Very recently, we revealed the reaction mechanism catalyzed by Urease using the
QM/MM metadynamics simulations. Here, we evaluated and compared the binding affinities
of several inhibitors based on the computed binding free energies. The examined inhibitors
include hydroxyurea, acetohydroxamic, and N-(n-butyl)phosphoric triamide. Table 1 shows
that hydroxyurea and acetohydroxamic acid bind to the dinickel center in a similar way to urea
on the basis of the computed activation and reaction free energies. By contrast, the binding
process of N-(n-butyl)phosphoric triamide turns out to be a barrier-free process and to yield the
largest reaction free energy.
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1 4.0 22.5
2 3.9 -20.3
r 5.1 -26.4
3 4.6 27.1
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