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Abstract

The results of Genome Wide Association Studies (GWAS) generally result in very dense, difficult-to interpret datasets. We present an analysis of Populus trichocarpa GWAS results to identify meaningful information within the GWAS results and construct a genome-wide network of the pleiotropic interactions between genes. In this analysis, GWAS was performed to associate the ~8,000,000 SNPs called across ~1000 P. trichocarpa genotypes with metabolites derived from an untargeted metabolomics analysis across the P. trichocarpa genotypes. A GWAS profile was then constructed for each SNP, and the GWAS profiles of all pairs of SNPs were compared using the Proportional Similarity Index. MCL clustering was then applied to identify groups of SNPs that were associated with common sets of phenotypes, called phenotypic modules. These phenotypic modules represent groups of SNP associations driven by specific sets of phenotypes. A pleiotropic network was then constructed by mapping genes to phenotypic modules if a gene contained a SNP present in that module. This results in a network that reflects the representation of genes in phenotypic modules. The presence of a gene in multiple phenotypic modules indicates the presence of a pleiotropic signature. The phenotypic module nodes in the pleiotropic network can be embellished with what we call “driving phenotypes”, namely, phenotypes that contribute to the correlation of the SNPs within the phenotypic module. The resulting network thus gives an indication of the pleiotropic interactions of genes, as well as the phenotypes driving the pleiotropy.
