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Enzymes catalyze reactions by stabilizing transition states. 1f we want to understand how
they work, we need to understand their transition states. The challenge in experimental
studies of trangition states is that they exist for ~0.1 ps, which obviously creates
experimental challenges. Our lab uses kinetic isotope effects (KIES) to determine
enzyme transition states. By measuring KIEs at many different atoms, we can determine
the structures of transition states at resolutions that, in the best cases, equals x—ray
crystallography of stable compounds. We recently measured 28 *C KIEs on acid-
catalyzed and enzyme-catalyzed hydrolyses of a— and b—methyl glucosidases with a new
NMR method. This has alowed us to characterize the transition states of these four
reactions in detall. The acid— and a—glucosidase-catalyzed reactions were stepwise
(Sn1), while the b—glucosidase reaction was concerted (Sy2). a—Glucosidase distorted
the sugar ring during catalysis, but b—glucosidase showed no signs of ring distortion. We
are a'so studying the catalytic mechanism of MutY, an DNA repair enzyme, using KIES.
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