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The subject of this study is to predict the binding mode of proteins and compounds.
Traditionally, docking calculations have been used to predict protein-compound binding
modes. However, the accuracy of the prediction is not enough for difficult targets that having

large and flexible binding pockets such as drug-metabolizing enzymes (CYP3A4).

In this research, binding mode prediction that combines machine learning and molecular
dynamics calculations for target proteins that are difficult to predict by conventional
methods, such as CYP3A4 have been developed. In this study, four training sets with various
features and data sizes were selected as datasets when training data was insufficient, and
pre-training and fine-tuning of CNN models were examined. As a result, the prediction
accuracy has been greatly improved compared to the conventional method of binding mode
evaluation, and a data set selection methodology has been established through consideration

of the factors.

In the binding mode prediction considering the flexibility of the protein by MD simulation,
the binding mode prediction of CYP3A4 by short time simulation using multiple MD initial
structures was examined. In this study, the MD initial structure was selected by the
interaction between the protein and the compound when the compound structure was more
flexible than previous studies and it was difficult to predict the binding mode. As a result, the
initial MD structure selection was more effective when focused on the interaction than on the
compound coordinate. In addition, it was shown that the technique of performing multiple
short-time MD simulations in parallel was useful even for compounds that were difficult to

predict the binding mode.
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