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Electrostatic properties of proteins govern most of the biological phenomena, in particular, specific molecular
recognitions on protein interfaces, which controls biological signal transductions through protein-protein interactions
(PPIs) [1-3]. Appropriate treatment of the electrostatic interaction is critical for computational analyses of PPl in a
realistic manner. Since the potential function is long-range, it is not simple to handle the interactions in an effective
manner: high accuracy, low computational cost, ease of the implementation, and freedom from artifacts. We have
recently developed a novel algorithm, zero-multipole summation method, for evaluating the electrostatic energy of
charged particle systems [4-6]. Its simple pair wise form enables us to effectively apply the scheme to high-
performance parallel computation with GPGPU systems [7]. Several applications to homogeneous and inhomogeneous
molecular systems have confirmed that it could replace the conventional Ewald method in order to perform rapid and
accurate molecular dynamics simulations [8-10]. This method is applied to simulate a protein-protein docking
procedure in an ab-initio manner, based on the computed free energy landscape [11, 12].
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