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Prediction of Protein-Glycan Structure Complex with Low Binding Affinity

Sugita, Yuji
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Protein-ligand interaction is essential for numerous biological functions. We focu
sed on the biding of a flexible ligand as glycan and built a computational basis for the prediction of wee
kly bound protein-ligand complexes. We have developed the CMAP correction for glycans based on the origina
I CHARMM force field and tested for small models using the replica-exchange umbrella sampling method. The
results show that new CMAP correction gives better description of glycan conformations compared with the o
riginal CHARMM force field. We have also examined the N-glycan binding of 0S9 lectin by using the conventi
onal molecular dynamics simulation. The results show the importance of WW motif as su?gested by the experi
ment, but imply the presence of other factors governing the binding affinity of 0S9-glycan interactions. T

hese outcomes are all relevant to develop the computational method for the prediction of weekly bound prot
ein-ligand complex structures.
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Free-energy maps of dihedral angles of al-6 linkage
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Free-energy maps of dihedral angles of a1-6 linkage
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Revised CHARMM carbohydrate force field
for improved description of
conformational diversity of N-glycans

PA

Prediction of Structure and Dynamics of
Glycans from Molecular Dynamics
Simulations. 3rd International
Conference on Molecular Simulation
(1CMS2013)

Conformational analysis of
PA-glycans by replica-exchange molecular
dynamics simulation.

REMD-based prediction of structure and
function of glycans

Molecular dynamics simulations
of glycans: Prediction of IM-MS spectra
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