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47 Genes at FDR ≤ 10%



Gene set enrichment analysis
Looks for groups of genes that share
function or other characteristics
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Statistic is Max Deviation From 0



Measuring significance with permutation
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Permuted Statistic is Max Deviation From 0



        {# |Sperm| ≥ |Sobs|} 
P-value = 

              # of Permutations

Observed Statistic = 2



What gene sets?



http://geneontology.org/



http://www.broadinstitute.org/gsea/msigdb/index.jsp



http://thebiogrid.org/



Notes and further reading

●  Sometimes still very hard to interpret, especially if the 

categories are broad/vague

● It is easy to “tell stories” if you aren’t careful

● Incurs a second multiple testing problem

● Can be simplified

○ http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3134237/


