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Exploration into Biomolecular Science of Sugar Chains
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[Abstract] It has been predicted that more than half of proteins in nature are modified with
sugar chains, which not only affect the physical properties of proteins, but also govern their
biological functions and even their fates. Hence, glycosylation is now considered to be one of
the most important factors in the design and development of biopharmaceuticals currently
typified by therapeutic antibodies. Despite their biological importance, the molecular science
of glycoproteins has been eschewed until recently because of the complexity, heterogeneity,
and flexibility of the glycans. In view of the situation, we have been developing a systematic
method of structural biology using NMR spectroscopy in conjunction with X-ray
crystallography and computational approaches for elucidating structures, dynamics, and
interactions of glycoconjugates at atomic level. Here | outline our attempt and achievements
for exploring biomolecular science of sugar chains.
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Fig. 1. Structural heterogeneity and flexibility of Fig. 2. Functional versatility of sugar chains in
sugar chains hamper molecular science approach.  biomolecular systems of physiological,
pathological, and pharmaceutical interest.
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