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Abstract: 
Biological networks are a common way of describing information on relationships  between genes that are accumulated from 
many years of biomedical research, and they are thus potentially valuable when incorporated as prior knowledge to guide gene 
selection in genomic data analysis. In this study, we focus on network-based regularization methods through a predictive frame-
work with linear models, and propose to use a class of methods based on wavelet smoothing over general graphs that directly 
detect subnetworks composing of collaboratively functional gene modules. We perform breast cancer survival analysis using a 
large gene expression dataset and a protein-protein interaction network obtained from public database, and demonstrate that the 
proposed methods are able to improve the efficacy of gene selection in terms of stability, connectivity and interpretability while 
achieving competitive performance of survival risk prediction. This is joint work with Yunlong Jiao.
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