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Development and application of FMO-based analysis of the electrostatic complementarity of
protein-protein interaction toward rational antibody design (! Graduate School of Science and
Engineering, Kagoshima University) OHiroki Ozono,'Takeshi Ishikawa,'

Analysis of protein-protein interactions (PPI) is an important issue for development of
antibody drugs. Here, we have developed a new method for analyzing PPIs using fragment
molecular orbital (FMO) method. In our method, the PPI interface is defined by using the
electron density obtained from the FMO calculations, and electrostatic complementarity of the
PPI is analyzed by the FMO-based electrostatic potential. As an illustrative example, we
analyzed the immune checkpoint molecules (PD-1/PD-L1) and their inhibitors (Nivolumab and
Pembrolizumab), by which high affinity and target specificity of inhibitors were clearly shown.
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