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E. coli ThiF is an enzyme in the biosynthetic cascade for generating the essential cofactor, thiamin
pyrophosphate. In this cascade, ThiF catalyses adenylation of the Cterminus of ThiS. We report here the
crystal structures of ThiF, alone and in complex with ATP. The structures provide insight into a preference
for ATP during ThiS adenylation. Additionally, the structures reveal an ordered crossover loop predicted to
clamp the flexible tail of ThiS into the ThiF active site during the adenylation reaction. The importance of
the crossover loop for ThiF activity is highlighted by mutational analysis. Comparison of ThiF with the
structural homologues MoeB, APPBP1-UBA3, and SAEI1-SAE2 reveals that the ATP-binding site,
including an arginine-finger, is maintained throughout evolution, and shows divergence occurring in
protein substrate-binding sites and regions devoted to unique steps in each enzyme’s specific function.
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