Hein, Anne-Mette K.; Richardson, Sylvia; Causton, Helen C.; Ambler, Graeme K.; Green,
Peter J.
BGX: a fully
Bayesian integrated approach to the analysis of Aﬀymetrix GeneChip data.

(English) Zbl 1070.62103 
Biostatistics 6, No. 3, 349-373 (2005).
Summary: We present Bayesian hierarchical models for the analysis of Aﬀymetrix GeneChip data. The
approach we take diﬀers from other available approaches in two fundamental aspects. Firstly, we aim
to integrate all processing steps of the raw data in a common statistically coherent framework, allowing
all components and thus associated errors to be considered simultaneously. Secondly, inference is based
on the full posterior distribution of gene expression indices and derived quantities, such as fold changes
or ranks, rather than on single point estimates. Measures of uncertainty on these quantities are thus
available.
The models presented represent the ﬁrst building block for integrated Bayesian Analysis of Aﬀymetrix
GeneChip data: the models take into account additive as well as multiplicative errors, gene expression
levels are estimated using perfect match and a fraction of mismatch probes and are modeled on the log
scale. Background correction is incorporated by modeling true signal and cross-hybridization explicitly,
and a need for further normalization is considerably reduced by allowing for array-speciﬁc distributions
of nonspeciﬁc hybridization. When replicate arrays are available for a condition, posterior distributions
of condition-speciﬁc gene expression indices are estimated directly, by a simultaneous consideration of
replicate probe sets, avoiding averaging over estimates obtained from individual replicate arrays. The
performance of the Bayesian model is compared to that of standard available point estimate methods
on subsets of the well known GeneLogic and Aﬀymetrix spike-in data. The Bayesian model is found to
perform well and the integrated procedure presented appears to hold considerable promise for further
development.
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