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Elucidation of the dynamic conformations and interactions of oligosaccharides by
using paramagnetic NMR probes
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Elucidation of physicochemical basis of the biological functions of
oligosaccharides remains as tasks with more challenges. Paramagnetism-assisted NMR techniques using
lanthanide ion—chelatin% probes was combined with molecular dynamics simulations to explore the
conformational spaces of oligosaccharides in solution. The experimentally validated simulation results
successfully provided atomic descriﬁtions of dynamic behaviors of oligosaccharides such as
high-mannose-type oligosaccharides harboring intracellular glycoprotein-fate determinants in their
branched structures. The data showed conformational selection mechanisms by the carbohydrate recognition
proteins during the glycan recognition process. These results suggest that dynamic conformational

rearrangements of oligosaccharides can be important factors in inspecting carbohydrate-binding affinities
and specificities of the lectins and enzymes in cells.
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