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Abstract: Identifying candidate disease genes is important to improve medical care. However, 

this task is challenging in the post-genomic era. Several computational approaches have been 

proposed to prioritize potential candidate genes relying on protein-protein interaction (PPI) 

networks. However, the experimental PPI network is usually liable to contain a number of 

spurious interactions. In this paper, we construct a reliable heterogeneous network by fusing 

multiple networks, a PPI network reconstructed by topological similarity, a phenotype similarity 

network and known associations between diseases and genes. We then devise a random 

walk-based algorithm on the reliable heterogeneous network called RWRHN to prioritize potential 

candidate genes for inherited diseases. The results of leave-one-out cross-validation experiments 

show that the RWRHN algorithm has better performance than the RWRH and CIPHER methods 

in inferring disease genes. Furthermore, RWRHN is used to predict novel causal genes for 16 

diseases, including breast cancer, diabetes mellitus type 2, and prostate cancer, as well as to detect 

disease-related protein complexes. The top predictions are supported by literature evidence. 
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1. Introduction 

Elucidating the underlying molecular mechanisms basis of diseases has become increasingly 

important in disease prevention, diagnosis, and drug design. Understanding the relationship 
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