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In thiamin (ThDP)-dependent enzymes dual active sites are formed at the interface between subunits
comprising a tightly packed dimer, with conserved cofactor binding interactions involving both subunits. In
the pyruvate dehydrogenase multienzyme complex (PDHc) E1 component and related enzymes, these
interactions include a catalytically important conserved hydrogen bond between the N1’ nitrogen and the
side chain of a conserved glutamic acid residue. Mutation of the conserved Glu571 in PDHc E1 to alanine
has a profound effect on catalytic activity, retaining only 1% of the wild-type activity. Crystal structures of
the E571A variant of E. coli PDHc E1 with and without the ThDP cofactor present have been determined to
resolutions of 2.1 and 1.9 A, respectively. While there are general similarities between the native and these
two structures, there are significant differences in the active site. Details and implications of ThDP binding
on catalytic activity will be presented.



