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Many published microarray studies have small to moderate sample sizes, and thus have low statistical power to detect significant relationships between gene expression levels and outcomes of interest.  By pooling data across multiple studies, however, we can gain power, enabling us to detect new relationships.  This type of pooling is complicated by the fact that gene expression measurements from different microarray platforms are not directly comparable.  In this talk, we focus on combining information across different versions of Affymetrix oligonucleotide arrays.  Our approach involves identifying  “matching probes” present on both chips, and then assembling them into new probesets based on Unigene clusters.  This method yielded comparable expression level quantifications across chips without sacrificing much precision or significantly altering the relative ordering of the samples.  We applied this method to combine information across two lung cancer studies performed using the HuGeneFL and U95 chips, revealing some genes related to patient survival.  It appears that the gain in statistical power from the pooling was key to identifying many of these genes, since most were not found by equivalent analyses performed separately on the two data sets.  We have found that this approach does not work as well when combining information across the U95 and U133 chips, which share fewer probes in common.  We explore other alternative probeset definitions based on exons or alternative transcripts that we believe will also result in comparable expression levels across chip types, yet make better use of the full information contained on the arrays.

