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Providing a method for analyzing interaction between biomolecules having
multiple recognition mechanisms
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This study aims to provide a method for elucidating ligand binding of a
biomolecule having multiple recognition mechanisms. Neutralizing antibodies 2G12 and PGT have shown
to bind directly to the Human immunodeficiency virus-1 envelope glycoprotein via glycans on the
glycoprotein. A model focused on the water molecules inside biomolecules was applied to
glycan-antibody complexes and properly depicted the interaction between glycans and the antibody.
Details of the interaction between the PGT128 antibody and the glycoprotein were analyzed based on
qguantum chemical calculations and molecular dynamics simulations using the crystal structures of the

PGT128-glycoprotein complex. Two glycans played significant roles in the antibody-glycoprotein
binding. Glycan-glycan interactions were also contributed to the binding. The glycan binding
specificities of PGT antibodies were also theoretically compared, and obtained interaction energies
agreed well with the experimental results.
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