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Predictions of the tertiary structure, thermal stability and affinity of
immune-related proteins and cancer antigen peptides, either the binary-complex type (consisting of
HLA and peptide) or the ternary-complex type (consisting of HLA, peptide, and T cell receptor), were

carried out using molecular dynamics (MD) simulations. The most stable structure in terms of its
free-energy and a binding pathway between HLA and the antigen peptide were obtained using
multicanonical MD calculations. Next, the affinity was predicted using MD simulations along the
pathway. In addition, we executed affinity measurement and crystallographic experiments, validating
our simulation results. Subsequently, the ternary-complex was predicted by MD calculations. Finally,
the stability estimation revealed that our predicted complexes were included stable structures.
Taken together, our methods are useful to analyze the interaction of immune-related proteins in

detail.
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