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Physics and Chemistry Based Computational Approach to Conformational Change of Biomolecules

Hiroshi Fujisaki
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Abstract

I review several theoretical and computational approaches for calculating the

conformational change of biomolecules, which is a key biomolecular event in cells. After

discussing the motivation for the study of conformational change, I describe the path search

algorithms in simple terms and discuss the application of the string method, a powerful path

search method, to the calculation of minimum free energy pathways in an enzyme, adenylate

kinase, which plays a role in converting ADP to AMP and ATP in cells. Finally I briefly

mention a more advanced topic of path sampling for biomolecules.

(AARERRFEFEMERE  2013; 9: 202-206)
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Fig. 1 Molecular structures of adenylate kinase.
PDB code: 4AKE (left) and 1AKE (right).
Three domains are colored green (CORE),
cyan (AMP binding), and purple (LID). A
quasi-substrate (Ap5A) is also shown on the
right.
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Fig. 2 String method calculation for alanine
dipeptide. The free energy profile along the
two dihedral angles is also depicted. The
initial path is a straight line on the surface,
but it converges to a minimum free energy
pathway.
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Fig. 3 Converging free energy profiles along the string paths. The black lines correspond to
converged minimum free energy pathways. Left: The case without the substrate

(Ap5A). Right: The case with the substrate.
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