
Additional file 1 – Online methods bioinformatic analysis 

Microarray analysis 

The eleven hybridizations were conducted by the German Resource Centre for Genome 

Research GmbH (now ATLAS Biolabs GmbH; both in Berlin, Germany) following the 

manufacturer’s protocols (for details see [4]). Affymetrix CEL files were read into the R 

statistical analysis environment (www.r-project.org) using the affy package of the 

Bioconductor suite (www.bioconductor.org). As 10–40% of probe sets are affected by 

updated gene annotation, chips were processed with current TAIR v8 probe-set 

annotation [1]. Probe sequence specific 'background correction' [2] was performed 

using routines available in the Bioconductor gcrma package. Using the 'affinity' model, 

while 'MM' probes were employed for the determination of affinity parameters, only 'PM' 

probes were used for the probe-specific background correction. An inspection of 

exploratory pairwise scatter and 'MA' plots confirmed the need for inter-chip 

normalization. The thus required explicit normalization steps made a subtraction of the 

heuristic estimate for optical instrument background as offered in gcrma unnecessary. 

Defaults were used for all other gcrma parameters. As an examination of pairwise 

quantile-quantile plots showed only random fluctuations, inter-chip normalization could 

be achieved using quantile-quantile normalization [3]. See 'Low-level microarray 

analysis and diagnostic plots' section of the Online Supplement for diagnostic plots and 

figures [4]. After normalization, robust summaries of probe set signals were obtained for 

each gene using an iterative weighted least squares fit of a linear probe level model [5] 

through the fitPLM function of the Bioconductor package affyPLM. This process 

automatically identifies unreliable chip areas and correspondingly downweights outlier 



probes. See Online Supplement for figures [4]. The normalized data on log2 scale were 

then fitted gene by gene with a linear model including hybridization batch effects, using 

the lmFit function [6] of the Bioconductor package limma. The result-tables also include 

q-values as indicators of significance of contrasts after correction for multiple testing 

controlling the False Discovery Rate [7]. For the statistical tests, individual gene 

variances have been moderated using an Empirical Bayes approach that draws 

strength from transferring variance characteristics from the set of all genes to the test 

for each individual gene [6]. Tests were restricted to a subset of 59 genes of the WRKY 

group. This considerably increases the statistical power of the testing procedure as it 

reduces the necessary correction for massive multiple testing. 
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