GEO Gene Expression Omnibus

http://www.ncbi.nlm.nih.gov/geo/
GEO - The Gene Expression Omnibus (GEO) stores vast amounts of microarray data in a searchable format. Students may find the NCBI primer on microarrays to be helpful - http://www.ncbi.nlm.nih.gov/About/primer/microarrays.html. Drawing meaningful conclusions when comparing datasets can be challenging and frustrating for students.

Microarrays are used to:

· Compare gene expression in different cell types or wild type and diseased cells.

· Compare gene expression under different environmental conditions

· Identify mutations and polymorphisms (e.g., single nucleotide polymorphisms, SNPs)

GEO can be used to ask questions including;

· Are there other genes with an expression profile similar to my gene?

· Do individual gene expression patterns show significant differences between experimental subsets?

· What is the quality of dataset normalization? Can I have confidence in a particular dataset?

· Does a disease or environmental change alter expression of specific genes?

· Does a drug treatment alter expression of specific genes (e.g., suppress cell cycle genes in a patient with a tumor)? 

There are two ways to query GEO using Entrez in NCBI. Entrez GEO-profiles (Fig. 1) is a gene-centric view is an experiment-centered view of the data while Entrez GEO-DataSets (Fig. 2). Profile tools search for similar expression patterns within a DataSet, similar sequences (BLAST), and homologous genes (HomoloGroup). GEO-DataSets tools can identify genes with different expression patterns among samples within a DataSet (t-test and fold-difference) and among DataSets.
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