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Development and application of simulation methods for analyzing the mechanism of
glycan recognition by proteins using structural information of glycoproteins
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Glycans, polysaccharides, exist as glycoproteins or glycolipids and have
different structures for each species, individual, and organ and act as recognition molecules in the
body. The mechanism of how proteins specifically recognize these glycans individually or as
patterns of multiple glycans has not been clarified. To elucidate the recognition mechanism of
glycans by proteins, the structural information of a series of antibodies that recognize various
glycans arranged on glycoproteins of human immunodeficiency virus 1 were analyzed by classical
molecular mechanics and quantum chemical calculations. By comparing the calculated antibody-glycan
interaction energies with the experimental results of affinities of the antibodies to the glycans,
this study provides basic information on the mechanism of glycan recognition by proteins and a new
simulation method for it.
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