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We clarified the thermodynamic and structural basis of the interaction
between proteins and carbohydrates from a fundamental point of view in several biologically relevant
systems. Atomic-level demonstration, for the first time, of the full and reversible refolding of a

transmembrane protein into a water-soluble form by employing sugar-containing detergents.
Atomic-level demonstration, for the first time, of the binding of a carbohydrate to a pore-forming
toxin (FraC) using its lipid binding module. Elucidation of the recognition mechanism of the
glycoprotein Env of HIV-1 by a broadly-neutralizing anti-HIV-1 antibody at the atomic level.
Demonstration that the terminal galactose of the glycan attached to the Fc region of 1gG modulate
the effector function of 1gG. And explanation of the thermodynamic role of the glycan attached to
residue Asn297 of the Fc region of 1gG was revealed.
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