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Vancomycin group antibiotics are variously glycosylated during biosynthesis by a series of glycosyltransferases
(Gtfs), enzymes which offer a potential avenue for the design of new semi-synthetic antibiotics. These structurally
homologous Gtfs evolved not only to accept different substrates, but to act with different regiospecificity as well.
Notably, GtfD and GtfA from the vancomycin and chloroeremomycin pathways bind the identical acceptor
substrate, but transfer L-(epi)vancosamine sugars to different positions on the aglycone. We have determined the
crystal structures of GtfD and GtfA as ternary complexes with TDP and the natural acceptor substrate. This work
identifies the substrate binding sites, revealing that regioselection is accomplished by dramatically different binding
modes for the aglycone in the two enzymes. Conserved Asp13 is identified as the catalytic base, and several
additional residues are predicted to be important in donor sugar binding and recognition.


