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Prediction of Protein-Ligand Binding Sites
Using 3D Convolutional Neural Networks

Abstract: In structure-based drug design and structure-based virtual screening the infomation of the site
that a ligand binds on the target protein is needed. However, biological experiments are needed in order
to obtain this protein-ligand binding site’s information. Therefore, the methods predicting protein-ligand
binding sites are required. Most of the existing methods search the place based on a small number of ex-
plicit hypotheses provided as typical binding site properties. Therefore, the prediction performance of proper
binging sites decreases with just hypotheses. In this work, we deal protein-ligand binding site prediction
problem as object recognition problem of three dimensional data, and attempted to improve the prediction
performance using 3D convolutional neural networks. As a result, the Q2 accuracy for test data of 0.864 and
the area under the ROC curve of 0.932 were obtained. However, the performance of the proposed method is
less than that of an existing method, and it was found that it is necessary to improve.
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