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ABSTRACT 
 
 

We present a new method for identifying gene categories whose joint expression 
distribution differs across two or more experimental conditions.  A multivariate 
nonparametric test statistic based on within-condition sums of distances between 
expression vectors is used to identify categories of interest.  A permutation testing 
approach is used to obtain approximate control of the false discovery rate when testing 
multiple categories.  The method provides an alternative to using Fisher’s exact test on 
gene lists, gene set enrichment analysis (GSEA), significance analysis of function and 
expression (SAFE), and other approaches for finding gene categories of interest.  We 
discuss some advantages of our approach relative to other methods and illustrate its use 
on an example experiment aimed at identifying gene categories whose joint expression 
distribution differs between wild type and myostatin-null mice. 
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