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Structure prediction of cyclic peptides using multi-scale simulation
('Fujitsu Limited) OToshio Manabe', Yoshiaki Tanida', Chieko Terashima', Hiroyuki Sato'

In recent years, middle-molecule drugs using cyclic peptides are attracting much attention.
However, since peptides have many structures, it is difficult to predict stable structures. We are
developing a method to determine the conformation of amino acid residues by a combinatorial
optimization problem and narrow down the initial structure for molecular dynamics (MD)
calculation.

Digital Annealer developed by Fujitsu was used as a system to solve combinatorial
optimization problems. As a result, the optimum combination of coarse-grained amino acids
arranged on the grid points was obtained. Distance-dependent interaction potentials were
applied between non-bonding residues and Go model-based potentials were applied between
bonding residues. In the MD calculation, the stable structure was searched by the enhanced
ensemble method.

We evaluated the results of structural search by coarse-grained molecular simulation and
MD calculation for cyclic peptides such as 6AWK.
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