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The biological function of oligosaccharides is provided mainly through the interaction with
lectins. Conformation, dynamics, and hydration structure of oligosaccharides are potential
factors for regulating the selectivity and affinity in carbohydrate recognitions. We have been
elucidating the conformational dynamics of oligosaccharides to understand the
physicochemical mechanism of their biological functions. On the other hand, analyzing
carbohydrate hydration still remains a challenge. In this study, we performed NMR analyses to
approach the hydration behavior of oligosaccharides.

High mannose-type oligosaccharides and their corresponding lectins are involved in the
quality control of glycoproteins in the endoplasmic reticulum. We focused on disaccharides,
Manal-2Mana and Glcal-3Mana, which are the structures appearing at the non-reducing end
of a high mannose-type oligosaccharide. The synthesized disaccharides were solved in a
solvent in which water and DMSO were mixed at a constant ratio to control the hydration state.
NMR analyses of the prepared solutions indicated that the exchange of carbohydrate hydroxyl
protons with water protons occurred at different rates between the two disaccharides. Obtained
results suggested that a unique solvation environment is formed according to the
oligosaccharide structure.
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