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Abstract- Predicting protein-peptide interactions plays an important role in understanding abnormal cellular
behaviors, elucidating biological functions, designing drugs, and therapeutic strategies. Experimental and
laboratory methods for detecting residues involved in protein-peptide interactions suffer from several limitations
such as high labor costs, time-consuming procedures, and dependence on expensive instruments and equipment.
To overcome these challenges, a computational predictor based on deep learning (deep gated recurrent unit) and
machine learning (an improved support vector machine) was designed and implemented. The proposed model
exploits various features extracted from protein structures, including evolutionary, sequence-based, structure-
based, and physicochemical characteristics. The developed hybrid model uses two sampling techniques (under-

sampling and over-sampling) to handle the over-prediction of the non-binding class caused by the inherent
imbalance in protein data. The predictive performance of the proposed model was evaluated on two standard
datasets (Sparks, Wei) derived from the BioLip database, and compared with several competing computational
methods, achieving favorable results. These improvements include higher precision (approximately 1%), F-
measure (at least 21.5%), balance between sensitivity and specificity (about 2.1%), enrichment factor, heat map
analysis, and success rate based on protein domains.

Keywords- protein-peptide interaction, over-prediction, binding or non-binding, machine learning, deep
learning.
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