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Exploration of the conformational spaces of oligosaccharides based on NMR

analyses and deciphering the dynamic glycocode
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Oligosaccharides play pivotal roles in a variety of biological events in
intracellular environments primarily through their interactions with a series of carbohydrate
recognition proteins. In this study, the dynamic conformational ensemble of the high-mannose-type
dodecasaccharide that displays the terminal glucose residue as a determinant recognized by molecular

chaperones was determined. For this purpose, we attempted to apply the method based on
paramagnetism-assisted NMR spectroscopy in conjunction with molecular dynamics simulation. A key to
exploiting this method is the preparation of sufficient quantities of the lanthanide-tagged
oligosaccharide with uniform and selective stable isotope-labelling. This was enabled by using a
chemoenzymatic technique that we also developed. Consequently, our exploration of the conformational
space of this dodecasaccharide revealed an induced-fit mechanism by which the chaperone

accommodates the glucosyl antenna of their targets.
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