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Background

Differential gene expression analysis typically applies a
statistical hypothesis testing procedure to the (log-trans-
formed) data for each gene and then adjusts for multiple
testing. However, it is not always clear whether a paramet-
ric or non-parametric test of hypothesis is preferred for a
specific application. In a less complex application, a statis-
tical test or graphical assessment of the fit of the assumed
parametric model (e.g. the normal distribution) could be
used to make this determination. However, in the analysis
of microarray data it is unclear how to assess assumption
adequacy for each gene and use it to guide subsequent
analysis. Therefore, we introduce the principle of empiri-
cal Bayes assumption adequacy averaging and use it to
develop a robust method to perform differential expres-
sion analysis. The proposed method combines results
from the t-test and nonparametric rank-sum test accord-
ing to the results of assessing the assumption of normality
using the Shapiro-Wilk procedure. Through this averaging
process, the proposed method is able to rely more heavily
on the statistical test that the data suggests is superior for
each individual gene. Subsequently, we observed that the
proposed method has desirable power and robustness
properties in a series of traditional and bootstrap-based
simulation studies. Additionally, the proposed method
showed greater concordance in gene selection across two
studies of gene expression in acute myeloid leukemia than
did the t-test or rank-sum test. Finally, we note that the
principle of empirical Bayes assumption adequacy averag-
ing can be used to develop robust procedures for a wide
variety of experiments.
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