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Development and application of a conformational search model to predict
three-dimensional structural ensembles of glycans
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Glycan is a biomolecule in which monosaccharides are linked through
glycosidic linkages. Glycans bind to proteins as well as lipids and are involved in a various
biological process, and also relate to diseases such as viral infections. Three-dimensional
structural information of glycans is essential for understanding and controlling glycans® functions.

However, 3D-structures of glycans are difficult to obtained by experiment due to the complexity and
flexibility of their structures.

In this work, we present a powerful means to computationally predict 3D-structural ensembles (a
structural model consisting of multiple three-dimensional structures that represent flexible
biomolecular structures) of glycans. We show that, using a combined method of replica exchange
molecular dynamics with metadynamics, it is possible to enhance the conformational sampling of
glycans and to predict 3D-structural ensembles of N-glycans in high precision.
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