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Description

Protein-ligand interactions are crucial for the discovery of novel drug 
molecules. In recent years, computational models have become an essential 
tool for drug discovery, enabling the prediction of protein-ligand interactions. 
Deep learning techniques have been found to be particularly effective in this 
regard. This paper presents a computational model for predicting protein-ligand 
interactions in drug discovery using deep learning techniques. The model uses 
a multi-layered neural network to learn the complex relationship between protein 
and ligand features and predict the binding affinity. The model was evaluated on 
the PDBbind database, achieving state-of-the-art performance [1-3].

The identification of novel drug molecules is a challenging task that requires 
a significant amount of resources, time, and effort. One of the critical steps in 
the drug discovery process is the prediction of protein-ligand interactions. These 
interactions play a crucial role in determining the efficacy and safety of the drug. 
Experimental methods for determining protein-ligand interactions are expensive 
and time-consuming. Therefore, computational methods have become an 
essential tool in drug discovery. In recent years, deep learning techniques have 
shown great promise in predicting protein-ligand interactions.

Our proposed computational model for predicting protein-ligand interactions 
in drug discovery using deep learning techniques consists of two main 
components: feature extraction and prediction. The feature extraction component 
takes the protein and ligand sequences and converts them into a set of features 
that represent their chemical properties. We used the RDKit library to extract 
molecular descriptors, such as the number of hydrogen bond acceptors, the 
number of hydrogen bond donors, and the molecular weight [4,5]. We also used 
the protein sequence to extract features such as secondary structure and solvent 
accessibility.

The prediction component uses a multi-layered neural network to learn the 
complex relationship between protein and ligand features and predict the binding 
affinity. We used a fully connected neural network with four hidden layers, each 
containing 1024 neurons. The input to the network is a concatenated vector of 
protein and ligand features. The output of the network is a single scalar value 
representing the predicted binding affinity. We evaluated our proposed model 
on the PDB bind database, a widely used benchmark dataset for protein-ligand 
interaction prediction. We compared our model's performance to several state-
of-the-art methods, including Random Forest, Support Vector Machine, and 
Gradient Boosting. Our model achieved a Pearson correlation coefficient (PCC) 
of 0.81 and a root mean squared error (RMSE) of 1.2 kcal/mol, outperforming all 
other methods.

In conclusion, we have presented a computational model for predicting 

protein-ligand interactions in drug discovery using deep learning techniques. 
Our model uses a multi-layered neural network to learn the complex relationship 
between protein and ligand features and predict the binding affinity. We evaluated 
our model on the PDBbind database and achieved state-of-the-art performance. 
Our results demonstrate the potential of deep learning techniques for drug 
discovery and highlight the importance of feature extraction in achieving high 
performance. Future work could focus on incorporating more complex features, 
such as three-dimensional structures, to further improve performance.
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