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ABSTRACT

The remarkable ability of chondroitin sulfate (CS) to regulate various
biological processes is still unclear at a molecular level and suggests the importance
of fine structure in controlling the biological properties of glycosaminoglycans
(GAGSs). Since biological functions are associated with the GAG moieties, the
structure of the CS chains is of considerable interest. Here, CS oligosaccharides were
isolated from commercial bovine trachea cartilage CS-A, after exhaustive digestion
with testicular hyaluronidase, by gel filtration chromatography followed by HPLC on
an anion-exchange Mono-Q column. Direct interactions of CS-A oligosaccharide
preparations with various growth factors were then evaluated using surface plasmon
resonance (SPR, BIAcore™ system), representative growth factors of the
pleiotrophin, VEGF, and HGF were chosen. The kinetic constants ki, kg, and Kg
suggested that the only fraction VI and its five major subfractions specifically bound
to pleiotrophin with high affinity (Kq = 0.3 ~ 3 nM), but not by VEGF and HGF. The

molecular mass determination showed that the average molecular mass of fraction VI



was 1,674 Da, which assumed as hexasaccharide. The three-dimensional (3D)
structure was also identified to predict the binding conformation feature of these
interactions using molecular docking method. These results indicated that the affinity
of chondroitin sulfate for pleiotrophin may dependent the structural variation on this

type of glycosaminoglycan.
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