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ABSTRACT 

The ability of fibroblast heparan sulphate to aggregate was examined by 
affinity chromatography on agarose gels substituted with heparan sulphate variants 
from beef-lung tissue (designated HSZ-A, HS3-A, and HS4-A) having different 
tendencies for association_ Fibroblast heparan sulphate bound only to HS4-A 
agarose. The cell-derived material was subdivided into low-, medium-, and high- 
affinity species by affinity chromatography on HS4-A-agarose. High-affinity variants 
contained a larger proportion of chains of high molecular weight. Degradation of 
heparan sulphate by selective periodate-oxidation of glucuronate in regions rich in 
2-acetamido-2-deoxyglucose followed by scission in alkali produced fragments 
comprising the highly irregular, iduronate-rich and X-sulphate-rich domains. The 
latter were slightly larger in the high-affinity form. By re-oxidation of the irregular 
domains, the Iocation of glucuronate residues was identified. The degradation pattern, 
i.e., the distribution of iduronate-containing repeats, was markedly simiIar in the 
high-affinity variant and in the HS4-A chains that were used as affinity ligands. It is 
suggested that the strength and specificity of heparan sulphate self-association is 
dependent on complementary and co-operative associations between a number of 
contact zones. 

INTRODUCTION 

The glycocalyx of many eukaryotic cells contains a variety of glycoconjugates, 
i.e., glycolipids, glycoproteins, and proteoglycans. Among the last group, proteo- 
heparan sulphates are characteristic members. The side chains of these macro- 
molecules, i.e., the heparan sulphateper se, are long and linear polysaccharides based 
on a backbone of -(HexA-GlcN)_ s,, repeating-units. Certain regions of these chains 
.have a constant composition, i.e., only GlcA-GIcNAc repeating-units, whereas 
others are highly irregular_ The latter regions comprise GlcA-GlcNAc, IdoA-GlcNAc, 
IdoA-GlcNSO,, and GlcA-GlcNSO, repeating-units in different proportions and 
arrangements . Is3 The distribution of the IdoA and GlcA residues seems to be 
controlled both by the arrangement of GlcNAc and GlcNSO, residues and by the 
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interaction is dependent on complementary and co-operative associations betvveen a 

number of contact zones. Maximal fit is achieved if the arrangement of IdoA and 
GlcA within the contact zones and the spacing of the contact zones, i.e., the size of 

the intervening (GIcA-GlcNAc),-segments, is similar in the interacting chains. 
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