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This study aims to explore methods for supporting drug development by combining MD simulations
and quantum chemical calculations, leveraging the computational power of the supercomputer
TSUBAMEA4.0. This year, our first goal was to gain fundamental insights into the reactivity of the drug
candidate, duocarmycin. Continuing from the previous year, we focused on the solvolysis of
duocarmycin-like molecules to verify whether molecular orbital calculations can qualitatively predict
their reactivity. Although we conducted calculations on more molecules compared to last year, we
found that the quantum chemical calculation results were in good qualitative agreement with
previously reported experimental trends. The data obtained are essential for constructing molecular
models that can be used in MD simulations and related analyses. In addition, we investigated the
effects of mutations in VHH antibodies that recognize hen egg-white lysozyme, by using MD
simulations. The data acquired are expected to serve as guidelines for designing antibody mutations
aimed at improving affinity.
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