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Development of force field considering hydrogen-bond directionality
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The interactions between proteins and water molecules are crucial factors
that determine the free energy landscape of protein conformations, making their accurate treatment
essential in molecular dynamics simulations. However, current molecular force fields do not
correctly treat protein-water interactions, and it remains challenging for MD simulations to
reproduce experimental data concerning the free energy landscape of protein conformations.
Therefore, optimization of protein-water interactions is necessary, and in order to acquire
reference data for the optimization, it is necessary to visualize the free energy landscape from
experimental data. In this study, we developed a method to visualize the free energy landscape
through integrating experimental and MD data within the framework of information theory. We applied
the method to experimental solution X-ray scattering data and demonstrated its capability to
visualize the free energy landscape.
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