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Work with monoclonal antibodies has shown that there are 
spatio-temporal patternings in the display of several 
oligosaccharide antigens at the surface of cells and in 
extracellular matrices during stages of embryonic development 
and cell differentiation, such that there is a different repertoire 
of  oligosaccharide antigens in each differentiated cell type. 
These repertoires change in a predictable way in malignancy. 
A major question has been to determine whether, as proposed 
(1), such oligosaccharides amount to 'area codes' that are 
decoded by proteins (endogenous lectins) which determine cell 
migration pathways, and whether they are ligands in 
macromolecular interactions and signalling in health and 
disease. Rapid progress in elucidating the roles of specific 
oligosaccharides (particularly those associated with 
glycoproteins) as recognition structures has been hampered in 
part by the lack of straightforward biological assay methods. 
To meet this challenge, we introduced a technology which 
enables oligosaccharide probes (neoglycolipids) to be 
generated from mixtures of oligosaccharides released from 
glycoproteins, and from desired structurally defined or 
chemically synthesized oligosaccharides. This has proven to be 
not only a powerful means of singling out, even from 
heterogeneous mixtures, the ligands for endogenous 
carbohydrate-binding proteins, but in addition it constitutes a 
microsequencing strategy for oligosaccharides, since the 
neoglycolipids have unique ionization properties in mass 
spectrometry. A striking development by this approach has 
been the discovery of a new class of oligosaccharide ligands 
that are O-linked and sulphate-containing for E-selectin (2) 
and are the most potent ligands so far for L-selectin (3), both 
adhesive proteins being directly involved in the recruitment 
and the pathways of migration of leucocytes in inflammation. 
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The N-terminal serine of HEL(81-96)-Y was O-glycosylated 
with D-glucose (2), maltotriose (3) and a branched D-glucose 
pentasaccharide (4). Furthermore, HEL(81-96)-Y was 
prepared with a central serine or asparagine derivatized with 
the branched pentasaccharide (5) and N-acetyl-/3-D- 
glucosamine (6) respectively. The ability of the five glyco- 
peptides to bind the two MHC class II molecules was studied 
using a gel filtration assay. Neither 5 nor 6 were able to bind to 
any of the MHC class II molecules. Surprisingly 4 bound with 
larger affinity to MHC class II E k than the parent peptide 1. 
No binding to MHC class II A k could be detected. The better 
binding to 4 was due to an increased association rate. The 
result of the binding study was supported by a functional 
study showing that 4 was able to elicit a heteroclitic 
proliferative response from T cells. Circular dichroism studies 
of 1 and 4 in mixtures of TFE and water indicated a less 
ordered structure of 4 and a predominant a-helical 
conformation of 1. The CD-result was quantified by singular 
value decomposition. High affinity antibodies directed solely 
towards the pentasaccharide was raised with a synthetic 
glycoconjugate. 
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A 912 bp bovine eDNA fragment encoding bovine conglutinin 
was amplified by the RT-PCR technique, cDNA clones 
encoding the bovine conglutinin were isolated from a bovine 
liver cDNA library using a specific probe obtained from the 
PCR product. These cDNAs carry an insert of 1113 bp coding 
for a protein of  371 amino acid residues with a signal peptide 
of 20 residues. The deduced amino acid sequence of cDNA 
agrees with that determined by conventional amino acid 
sequence analysis. Two polyadenylation signal sequences were 
detected in the DNA sequence downstream of  the 3' end of  
the gene. Southern blot analysis of total bovine genomic DNA 
indicated that there is only one copy of the gene encoding 
bovine conglutinin. Northern blot analysis of bovine tissues 
showed that conglutinin mRNA of about 1.5 kb is expressed 
in the liver and also slightly in the lung. 
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In order to investigate the immunogenicity of glycopeptidcs a 
peptide fragment from hen egg lysozyme, HEL(81-96)-Y (1), 
which is known to bind to the MHC class III molecule E k but 
not A k has been synthesized in 5 different glycosylated forms. 
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All humans have natural antibodies against pig tissues. 
Natural antibodies have been found often to be directed 
against carbohydrate structures. Such antibodies are of 


