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To identify suitable drug candidate compounds, ML/DL has been
used to predict binding affinities between small chemical compounds (i.e.
ligands) and proteins---thereby greatly reducing the time, labor and costs
otherwise involved in measuring it experimentally. We use the state-of-the-
art classical algorithm for such predictions using a fusion of a 3D
Convolutional Neural Network (3D-CNN) and a Spatial Graph Convolutional
Neural Network (SGCNN) and replace the fusion layers with a feed-forward
quantum neural network, thereby obtaining improved predictions.

A protein-ligand binding complex

Workflow for ML prediction of protein-ligand binding affinity [1]

Fusion models for Atomic and molecular Structures developed by Lawrence Livermore 
National Laboratory [2]

Outputs from second-to-last layer of the
classical neural networks trained with the
PDBbind dataset are encoded onto quantum
states before being fed into a feed-forward
quantum neural network (QNN).
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Improving Binding Affinity Predictions for Drug Discovery

• Encoding schemes explored:
➢ Hybrid angle, Amplitude

• Parametrized quantum circuits (PQC)
explored in constructing the QNN:
➢ Strongly Entangled Layers (SEL)
➢ Basic Entangled Layers (BEL)
➢ Circuit 5 from [3]

• ReLU activation layer after readout
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