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Observation of strong hydrogen bonds to elucidate the reaction mechamism of
neuraminidase using neutron single crystall structure analysis
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Structures of two states of neuraminidase from Salmonella Typhimurium were
determined by Xray-Neutron single crystal structure analysis to examine the protonation states of
important amino acid residues for the enzymatic reaction, which is a clue to understand the
enzymatic reaction mechanism. The hydrogen atoms in the enzyme were successfully observed for the
malonate-HEPES and the inhibitor DANA complexes. For both states, in the active site, the tyrosine
residue thought as most important forms a short but ordinal hydrogen bond with a glutamate carboxyl
group nearby. The result shows that the tyrosine hydroxyl group is neutral and does not have strong
nucleophilicity in the rested state and the inhibitor complex which mimics the intermediate state.
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