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Applications of graph signal processing in predicting protein-
protein interactions
Babaei R. and Jamshidi A.A."

Advanced Systems Biology and Cancer Research Lab., School of Mathematics Statistics and Computer
Science, College of Science, University of Tehran, Tehran, I.R. of Iran

Abstract

Protein-protein interactions are physical and chemical connections between two or more
proteins that play a vital role in a wide range of cellular processes. Graph signal
processing is a new and powerful tool for graph analysis, which has recently been
successfully applied to protein-protein networks. In this article, the basic concepts of
graph signal processing for protein-protein interaction network modeling are reviewed.
Graph features are investigated using spectral graph wavelet transform and hierarchical
clustering. Some of the main unknown interaction prediction algorithms including
GRABP, Spectral link and Ls algorithms are reviewed and the results of these
algorithms are reported on protein-protein interaction graph networks of the human
body, Arabidopsis plant, C. Elegans worm and yeast. The results of these algorithms
show that graph signal processing can detect unknown interactions in the graph network
of living organisms with good approximation.

Key words: Protein-protein interaction network, Graph signal processing, Spectral
Graph wavelet transform, Machine learning.
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