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Protein glycan interactions are widespread in biology and play a central
role in many important biological events, such as bacterial infection. However, the interactions
between proteins and glycans are intrinsically weak. To compensate for this limitation, multimeric
protein-glycan interactions have been reported in several systems, such as adhesion factors of
pathogenic bacteria and early stages of infection by verotoxins to target cells.

To elucidate the multivalent interaction between glycans and proteins in the adhesin FimH, and the
mechanism of multivalent glycan recognition by verotoxin, detailed analyses of the interaction
between glycans and the proteins using MD simulation as well as quantum chemical calculations were
conducted. Through this study, a new simulation method was developed to evaluate the recognition
specificity of multivalent binding of ligands in vivo.
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