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Reaction specificity of pyridoxal enzymes
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The reaction mechanism of threonine synthase (TS) was studied. The phosphate ion
released from the reaction of TS with its substrate O-phosphohomoserine (OPHS) remains at the active site
and forms a hydrogen bond with the hydroxy group of the reaction intermediates at the active site,
thereby lowering the transition states of the pathway leading to the formation of L-threonine (normal
reaction) rather than that of the release of a -aminoacrylate (main side reaction). This phosphate ion
and its precursor, the phospho group of OPHS, were found to interact strongly with the principal
catalytic group Lys6l, and by controlling the position of the side chain of Lys6l, suppress various side
reactions which are expected from the versatile catalytic ability of the coenzyme pyridoxal 5"-phosphate.
These results revealed the unique mechanism of TS in which the reaction specificity is brought about by
substrate-assisted and product-assisted catalysis.
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