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Abstract

Protein-protein interaction (PPI) is the core elements that maintain normal cellular physiological
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functions, clearly participating in many critical biological processes such as metabolic regulation,
signal transduction, and immune response, which are closely related to human health. In-depth inves-
tigation of PPI is crucial for elucidating disease mechanisms and uncovering potential drug targets.
Traditional PPI prediction methods often rely on experimental approaches, facing issues like low
throughput, high false positives, and difficulty in handling complex interaction patterns. With the
rapid development of artificial intelligence technology, deep learning has emerged as a new and
powerful tool for PPI prediction, thanks to its strong feature learning and modal fusion capabilities.
In light of this, our study innovatively proposes a multi-modal fusion deep neural network model
that organically integrates protein sequence and structural features, fully exploring their associ-
ated patterns to achieve precise prediction of potential protein interactions. Validation on multiple
authoritative benchmark datasets shows that this model outperforms existing methods comprehen-
sively in core evaluation metrics such as accuracy, recall rate, and AUC value. This achievement is
expected to provide an efficient tool for protein interaction network analysis, inject new momen-
tum into the exploration of cellular signaling rules and disease molecular mechanisms, and accel-
erate the development of precision medicine and drug research.
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SREERET = 4T SRR R LRI, R BRI YE[11]. Blin, PUiRR) B A E X
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MR EVER I, R UER R R PR R 82.3%, A FFEE 84.5%, F1 i TR 83.4%, AUC
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