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Glycosyltransferases (GTs) constitute a large family of enzymes that are involved in
the biosynthesis of oligosaccharides and polysaccharides. These molecules of
fasciniating diversity mediate a wide range of functions from structure and storage to
signalling. Particularly, the carbohydrate moieties of glycoconjugates are mediators of
biological information, playing roles in cancer, infection, immunity, and so on.
Aberrant glycosylation is a hallmark of the malignant phenotype.

The glycosyltransferases transfer a sugar residue from an activated donor substrate,
usually a nucleotide sugar donor, to an acceptor that may be a protein, a lipid or a
growing oligosaccharide, and they generally display exquisite specificity for both the
glycosyl donor and the acceptor substrates. In eukaryotes, most of GTs are resident
membrane proteins of the endoplasmic reticulum and the Golgi apparatus. Golgi-
resident GTs are those that received the most attention because they are responsible
for the synthesis of complex glycans attached to proteins and lipids (the so-called
glycoconjugates).

The analysis of the wealth of sequences that are now available in databases allowed
the classification of glycosyltransferases in a large number of families on the basis of
sequence similarities. In contrast, this enzyme family is characterized by a more
conserved 3D architecture. Only a limited number of crystal structures is currently
available but homology modelling can help to decipher structure-function
relationships of this class of enzymes [1]. This approach may help for rationalizing
experimental data and designing inhibitors that would be of interest as therapeutical
compounds. With the huge amount of data coming from the large-scale sequencing
project, the need for appropriate computational tools to identify and retrieve all
glycosyltransferase sequences is becoming more and more important [2]. Detection of
conserved peptide motifs that have a direct role in the functional aspects of
glycosyltransferases is one approach to identify remote similarity [3]. With the
availability of more crystal structures, the use of fold recognition methods is also very
promising for identifying the folds of many GT families [4].
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