Significance analysis of microarrays outcomes may be altered by data structures
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The Significance Analysis of Microarrays (SAM) is one of the most popular method [1] to identify genes that are differentially expressed under different experimental conditions, or among
different types of tissue sample (for example breast cancer which developped metastasis and
breast cancer which did not). A modified T-test is computed for each gene to identify genes
with significant changes in expression between the samples. In order to take into account the
multiplicity of tests, the proportion of genes that are identified by chance (ie identified genes
that are false discoveries) is estimated using the FDR (False Discovery Rate) .
As pointed out by several authors [2, 3], SAM outcomes may be altered by both pre-SAM data
selection (for example arbitrary filtering), and within-SAM data filtering (for example, there is
no particular recommendation concerning the choice of the FDR threshold, nor on the number
of necessary permutations to calculate this FDR). In addition to these possible alterations, the
structure of the data, as for example the distribution of gene expressions and the correlation
between these genes, may also influence SAM outcomes.
In this study, we proposed to investigate the influence of the data structure in SAM outcomes.
With this aim, we performed simulations with different particular data structures, in particular
correlation structures. We showed that the SAM ability to detect the true significant genes
varied under different conditions of data structures.
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