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4 Machine Learning (ML)

5 Deep Learning (DL)

5 Drug discovery

7 Support Vector Machine (SVM)
8 Naive Bayes classifier
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! Artificial Intelligence (Al)
2 Proteomics
% Absorption, distribution, metabolism, and excretion (ADME)
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2 Extreme Gradient Boosting (XGBoost)
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! Particle Swarm Optimization (PSO)
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Abstract

In recent decades, rapid advancements in the fields of proteomics and drug design have heightened the need for a more
precise understanding of protein structure and function. One of the primary challenges in this domain is the accurate
prediction of potential proteins for designing more effective drugs. This study aims to enhance the accuracy and
efficiency of predicting potential proteins through an efficient approach. A novel hybrid method is presented in this
paper, which combines optimized XGBoost-based learning, the particle swarm optimization algorithm, and a new
feature selection step based on feature clustering and collaborative complexity analysis. Following preprocessing and
feature extraction, significant features are identified through clustering and the selection of key representatives.
Subsequently, predictive models are trained using proteomic data and structural information about proteins. Finally, an
enhanced version of the particle swarm optimization algorithm is utilized to optimize the parameters of XGBoost
learning models. The data used in this study include proteomics and protein structures obtained from the DrugBank
and Swiss-Prot databases. The results demonstrate that this approach significantly improves prediction accuracy,
achieving a model accuracy of 96.6%. This innovative method facilitates the design of more effective drugs, reduces
costs and time, and strengthens future research in the field.

Keywords: Drug Design, Potential Protein Classification, XGBoost Learning, Clustering, Collaborative Complexity
Analysis.



