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S-adenosyl-L-homocysteine hydrolase (SAHase) controls a cellular concentration of
S-adenosyl-L-homocysteine (SAH), a byproduct of methylation reactions that utilize S-adenosyl-
L-methionine (SAM) as a methyl donor. SAH is a negative feedback inhibitor of SAM-dependent
methyltransferases, therefore the enzyme serves as a key regulator of SAM-dependent biological
methylation reactions.

Our research has been focused on bacterial SAHase from Pseudomonas aeruginosa
(PaSAHase). The aim of this study has been (i) to investigate the role of monovalent cations in
SAHase catalysis, with emphasis on K* ions, and (ii) to explain the mechanism of PaSAHase
inhibition by zinc ions. By combining X-ray crystallography with enzyme kinetics assaysand ITC
studies, as well as with Na NMR spectroscopy, we were able to eucidate the effect of the
monovalent cations on ligand binding, and to explain why the enzyme is most efficient in the
presence of potassium. PaSAHase preferentially binds K* ion at the monovalent cation
coordination site of the protein hinge region. Enzymatic and I TC studies confirm that among the
alkali cations, the K* ion stimulates the highest enzymatic activity and strongest ligand binding.
K", but not other alkali cations, enables unique dynamic properties (domain movement) of the
enzyme to ensure its maximum catalytic activity. The K* ion stabilizes the enzyme-substrate
complex in the closed conformation for a time interval required to complete the catalytic cycle.
Also, we confirmed the presence of zinc ions by X-ray fluorescence and explained structurally
that the potent inhibitory effect of Zn?* cations on PaSAHase activity is based on arresting the
enzyme in the closed, inactive conformation.
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