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Oligosaccharides are involved in a variety of biological processes exemplified by cellular
communications and play crucial roles through carbohydrate-protein and carbohydrate-carbohydrate
interactions. However, the physicochemical studies toward elucidation of the functional mechanisms of
oligosaccharides have been precluded.

In this study, hybridization of a self-assembled spherical complex with Lewis X ol igosaccharide, which
is displayed on various cel | surfaces as a functional determinant including for maintaining the stemness
of neural stem cells and the mediation of cell- cell interactions, was achieved to create a molecular
cyborg with potential functionality through multivalent carbohydrate- carbohydrate interactions. A
glycosylated organic bidentate ligand was converted to glycoclusters displaying the Lewis X sugar
moieties on its spherical scaffold through forming the metal-organic complex. The self-assembled
glycocluster exhibited hyper-assembly through homophilic carbohydrate-carbohydrate interactions upon
addition of Ca* ion. Moreover, the well-defined Lewis X clusters enabled detailed NMR characterization
of their interactions mediated by the oligosaccharide moieties. The NMR data revealed that the specific
carbohydrate structure as well as their clustering form are prerequisite for the Ca’-mediated
carbohydrate—carbohydrate interaction

Lewis X-carrying neoglycolipids, in which the functional oligosaccharide derivatives were combined
to effector units, were also created. It was demonstrated that the Lewis X-carrying neoglycolipid evoked
selective apoptosis in undifferentiated neural stem cells, whereas differentiated neuronal cells
remained unaffected

The neo-glycoclusters by hybridizing biomolecules and artificial molecules were successful ly created,
giving useful tools for probing carbohydrate-carbohydrate dynamical interactions. These finding may
also offer a new strategy for controlling cellular functions using artificial glycoclusters




