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Abstract:
A Bayesian hierarchical model is used to detect differentially expressed genes between two experimental conditions. The modeling is an integrated statistical approach which simultaneously models intrinsic biological variability, systematic array effects and differential expression. A windows version of the software Bayesian inference Using Gibbs Sampling (WinBUGS) that performs Markov Chain Monte Carlo simulations, is used to implement the model and obtain the samples of the model parameters from their posterior distributions. Differentially expressed genes are selected by a rule, given in Lewin et al. (Lewin et al., 2006), and false discovery rates are computed and used to control the false positives. A subset of the differentially expressed genes is used in the ingenuity pathway analysis to discover, visualize and explore the biological networks. 

The identified networks of the biological pathways are then analyzed.  As an alternative and confirmatory analysis to the Bayesian model, a gene enrichment analysis (GSEA) procedure is implemented. Gene set enrichment analysis (GSEA) is a newly developed strategy for analyzing microarray data as gene sets instead of individual genes. Gene sets are defined based on prior biological knowledge such as biochemical pathway. Compared to the single-gene methods, GSEA has the advantage of easy interpretation for biological meaningfulness and can detect modest changes in individual genes.

