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Title: “Topology-Based Protein Classification Using Deep Learning”

Abstract:

Utilizing Artificial Intelligence (Al) in computational biology techniques could offer
significant advantages in alleviating the growing workloads faced by structural
bioloqists, especially with the emergence of big data. This study serves as a proof of
concept, demonstrating how Delaunay tessellation and deep learning models can be
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used to classify proteins with high accuracy into superfamilies and potentially families,
based on the local arrangement of neighboring residues. We employed Delaunay
tessellation as a promising method to obtain the overall structural topology of proteins.
Subsequently, we developed multi-class deep neural network models to classify protein
superfamilies based on their topology. Our models achieved a est accuracy of
approximately 0.92 in classifying proteins into 18 well-populated superfamilies. This
result suggests that the deep learning models developed in this research have
successfully captured complex patterns within protein topology.
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