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A direct structure determination using lectin-carbohydrate complex

Sakai, Ryuichi
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Lectins, carbohydrate binding proteins, bind to sugars. We have isolated a
galactose binding lectin CchG from the marine sponge Cinachyrella sp. that forms a rigid tetramer in
the crystalline state. If the lectin-carbohydrate complex can be crystallized and its structure
solved, the structure of the carbohydrate bind to the protein will be visualized. We extended this
idea to determine the structure of glgcosylated small molecules; that is, if a small molecule was
glycosylated with the sugar that can bind to the lectin, the structure of the glycoside would be
visualized directly by X-ray crystallography at the atomic_level.

We thus tested our concept by synthesizing 1-fluoro-2,4-dinitrobenzene-5-(1-aminolacoside)
(LacDNFB) which can readily couple with amino acids. In crystallization of CchG-lactose,
CchG-LacDNFB, and CchG-LacDNFB-alanine complexes, and crystal structure for CchG-lactose showing
that +1-end of the sugar had a space to hold molecule to be visualized, was solved.
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