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Gene set testing problem has become the focus of microarray data analysis. A gene set is a group of genes that are defined 
by a priori biological knowledge. Several statistical methods had been proposed to determine whether functional gene 

sets express differentially (enrichment and/or deletion) in variations of phenotypes. However, little attention has been given 
to analyze the dependence structure among gene sets. In this study, we have proposed a novel statistical method of gene set 
association analysis to identify significantly associated gene sets using the coefficient of intrinsic dependence. The simulation 
studies show that the proposed method outperforms the conventional methods to detect general forms of association in terms of 
control of type I error and power. The correlation of intrinsic dependence has been applied to a breast cancer microarray dataset 
to quantify the un-supervised relationship between two sets of genes in the tumor and non-tumor samples. It was observed that 
the existence of gene-set association altered in different clinical cohorts. In addition, a supervised learning was employed to 
illustrate that how gene sets in signaling transduction pathways or subnetworks regulated by a set of transcription factors can be 
discovered using microarray data. In conclusion, the coefficient of intrinsic dependence provides a powerful tool to detect general 
types of association. Hence, it is applicable to associate gene sets using microarray expression data. Through connecting relevant 
gene sets, our approach has the potential to reveal underlying associations via drawing a statistically relevant network in a given 
population, and can be used to complement the conventional gene set analysis.
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