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            Key Points

                	
                  This article provides a background introduction to pathway-based approaches for analyzing genome-wide association (GWA) studies. An example is shown to illustrate that many genes in a susceptibility pathway may show evidence of association, although not genome-wide significance, in any given GWA study.

                
	
                  A brief overview of published studies that use pathway approaches for interpreting data from GWA studies is given.

                
	
                  A summary and classification of the currently available pathway approaches is provided. The differences in their statistical approaches and analytical procedures are described.

                
	
                  A discussion of the challenges and pitfalls for using pathway approaches for analyzing GWA studies is then provided.

                
	
                  An outline of the future research directions that could further mine information from existing GWA study data sets is given. The extension of pathway approaches to next-generation sequencing data is also discussed.

                


              

Abstract
Genome-wide association (GWA) studies have typically focused on the analysis of single markers, which often lacks the power to uncover the relatively small effect sizes conferred by most genetic variants. Recently, pathway-based approaches have been developed, which use prior biological knowledge on gene function to facilitate more powerful analysis of GWA study data sets. These approaches typically examine whether a group of related genes in the same functional pathway are jointly associated with a trait of interest. Here we review the development of pathway-based approaches for GWA studies, discuss their practical use and caveats, and suggest that pathway-based approaches may also be useful for future GWA studies with sequencing data.
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                    Figure 1: Linking pathways to disease: Crohn's disease.[image: ]


Figure 2: Types of pathway association method.[image: ]
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