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Objective: Syndecans are the major cell-surface proteoglycans (PGs) expressed by 
virtually all epithelial cells. The majority of glycosaminoglycan chains of syndecans are 
the heparan sulfate (HS) type, although syndecan-1 and syndecan-4 are modified by 
chondroitin sulfate (CS) chains as well. Recently, it has been demonstrated that 
syndecans-1 and -4 synthesized simultaneously by normal mouse mammary gland 
epithelial cells bear HS chains that are structurally indistinguishable. In this study, we 
addressed whether the CS chains of syndecan-1 and -4 are structurally similar, like their 
HS counterparts, and what functions the CS chains of these hybrid PGs play. 
Methods: The purified ectodomains of syndecan-1 and -4 were exhaustively digested with 
CS lyases and the released disaccharides were fluorescently labeled and analyzed by 
HPLC on an amine-bound silica column. The kinetic parameters for the binding of 
midkine (MK), pleiotrophin (PTN) and basic fibroblast growth factor (bFGF) to the intact 
syndecans-1 and -4 were analyzed using a surface plasmon resonance biosensor.  
Results and Discussion: The CS chains of the two syndecans were significantly different, 
with a higher degree of sulfation for syndecan-4. Functional analysis using a BIAcore 
system showed that bFGF specifically bound only to the HS chains of both syndecans, 
whereas MK and PTN bound not only to the HS but also to the CS chains. Intriguingly, 
removal of the CS chains decreased the association and dissociation rate constants of MK, 
PTN and bFGF for both syndecans, suggesting the simultaneous binding of these growth 
factors to both types of chains, producing a ternary complex that transfers the growth 
factors to the corresponding cell surface receptors more efficiently as compared with the 
HS chains alone.  


