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1 Introduction.

Biological processes are coordinated by collections of gene products that act in concert to perform
distinct functions. Recent research [1, 2, 3] has demonstrated that a higher order characterization of
genome wide data, such as expression profiles, is both statistically more robust and often more
biologically meaningful. Such characterization is typically initiated by combining a collection of gene
sets (lists of genes that share a common attribute) with one or more genomics data sets - primarily
compendia of expression profiles. While this approach is highly successful, it has been principally
applied to date in a limited set of organisms. One of the limitations to rapid adoption of a gene-set
level analysis by the wide biological community is the availability of an easily accessible resource of
gene sets for a broad range of model organisms.

2 Software and files.

Here we present a publicly available online repository of gene sets
(http://compbio.cgr.harvard.edu/genesets/gene_sets.htm) for ten model organisms, including bacteria,
plants, yeasts, invertebrates and mammals. The repository provides access to two types of gene sets:
Annotation-based and computationally-derived. Annotation-based gene sets are derived and regularly
updated from public functional, pathway and genomics resources. These gene sets represent the
biological community’s current assignment of genes to functional and anatomical categories (based on
the GO ontology), molecular pathways (KEGG, BioCyc, BioCarta and SuperArray resources),
molecular complexes (GRID, MIPS and BIND), targets of transcription factors (based on ChlIP-chip
experiments [4, 5, 6]), cellular location [7], and cellular and clinical phenotype (Genetic Association
DB [8], and genetic footprinting [9]).

To complement this knowledge-based view of biological processes, our repository includes a growing
number of computationally-derived gene sets, automatically generated from genomics data. Here, we
expect a shared molecular signature to reflect shared function. For example, such gene sets would
include clusters of co-expressed genes, genes that share the same cis-regulatory element(s) in their
promoters, genes whose expression changes in response to the same mutations [10], genes that encode
for proteins with a shared domain [11], or genes that constitute a densely interconnected component in
a molecular network (e.g. [12], [13] or [14])

The gene set files are updated regularly and automatically. An easy-to-use interface provides access to
files in a simple format that facilitates input into any subsequent analysis algorithm. A collection of
links to tools and sites that allow gene set level analysis is included in the repository, and extensive
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expression compendia will be made available in the future as well.

Finally, an online form is available to allow users to request the addition of gene sets from additional
resources or datasets. By providing a comprehensive library of gene sets to help researchers in
analyzing their genomics data set of interest, we hope to help transform the analysis of genomics data
from a gene-centric to a process-centric perspective.
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