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Abstract—A combined rational and library approach was used te-identify bisphosphonates (ICso=20 uM) and galactose type 1-N-
iminosugar (ICso =45 uM) as novel motifs for selective inhibition of B-1,4-galactosyltransferase (B-1,4-GalT) and a-1,3-galactosyl-
iransferase (a-1,3-GalT), respectively. Our results demonstrate that, though these two galactosyltransferases both utilize the same
donor sugar-nucleotide (UDP-Gal), the difference in their mechanisms can be utilized to design donor sugar or nucleotide analo-
gues with inhibitory activities selective for only one of the galactosyltransferases. Investigation of p-1,4-GalT inhibition using UDP-
J-deoxy-2-fluorogalactose (UDP-2-F-Gal), UDP, and bisphosphonates, also led to the observation of metal dependent inhibition of
f-1,4-GalT. These observations and the novel inhibitor motifs identified in this study pave the way for the design and identification
of even more potent and selective galactosyltransferase inhibitors. © 1999 Elsevier Science Ltd. All rights reserved.

Cell surface carbohydrates serve as key elements in var-
ious molecular recognition processes, including bacter-
ial and viral infections, cell adhesion in inflammation
and metastasis, immune response, differentiation,
development, regulation and many other intercellular
communication and signal transduction events.! Selec-
tve inhibition of the enzymes, such as glycosyl-
transferases, that are involved in the synthesis of
cell-surface oligosaccharides is thus of interest as it may
lead to the development of new therapeutic agents.
To date, however, only limited success has been achieved
In developing inhibitors of glycosyltransferases.?-

There are several reasons that development of glycosyl-
ransferase inhibitors has been difficult: (1) lack of
Structural data for glycosyltransferases makes it difficult
to design structure-based inhibitors; (2) the transition
State of the enzyme reaction includes many components
(nucleotide, metal, acceptor sugar and donor sugar) and
Is thus complex and difficult to mimic; (3) glycosyl-
transferases bind their substrates weakly, with K
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usually in the mM range; and (4) lack of an efficient,
sensitive and convenient method for the analysis of
glycosyltransferase inhibition makes it difficult to use
‘combinatorial’ approaches to screen libraries.

This paper describes a combined rational and library
approach, that utilizes our knowledge of the transition
state of galactosyltransferase reactions and a rapid
electrospray mass spectrometry assay,!’ to identify
selective inhibitors of f-1,4- and «-1,3-galactosyl-
transferase that are based on the donor sugar-nucleotide
substrate UDP-Gal. Also described is a metal depen-
dence of B-1,4-galactosyltransferase inhibition.

Of the two galactosyltransferases chosen for our study,
B-1,4-galactosyltransferase (B-1,4-GalT) is the more
extensively studied and characterized.!!-!7 B-1,4-GalT is
an enzyme that transfers galactose from uridine-5'-
diphosphogalactose (UDP-Gal) to the 4-OH of terminal
N-acetylglucosamine (GIcNAc) residues. This galacto-
syltransferase is of biological and medicinal interest as it
is involved in the biosynthesis of many cell surface oligo-
saccharide structures such as blood group antigens and
sialyl Lewis X.!®1% Increase or decrease in B-1,4-GalT
activity has been associated with disease states such as
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