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Motivation 
Expression profiling using microarrays has become a widely used method for the study of gene-
expression patterns. We published in 2006, the Automated Microarray Data Analysis (AMDA, 
version 2.3.5) pipeline [1] that was developed under R version 2.4 and Bioconductor 1.9 release. 
In this work we present the updated version of AMDA: AMDA 2.8.0 that has been implemented 
in R version 2.8.1 and Bioconductor 2.3 release. Furthermore, additional quality controls me-
trics, gene filtering and gene selection approaches have been added. To improve the under-
standing of the biological data, differentially expressed genes (DEGs) have been mapped into 
the KEGG pathways. The new updated design of AMDA intends to better respond to various ex-
perimental designs that can occur in Microarray experiments as well as to deliver more insight-
ful biological understanding and up to date annotations. 

Methods 
AMDA code has been implemented by using Bioconductor’s function repositories. Relative log 
expression (RLE) and the normalized unscaled standard error (NUSE) package has been added 
as statistical  quality controls from affyPLM package  [2].  Filtering method using Inter-Quartile 
Range (IQR) function has been added for gene selection (genefilter R package). Wrapper func-
tion [1] code has been further extended to include the new RankProduct and Limma Paired func-
tions. Conversion and labeling of KEGG graphical presentation is possible thanks to ImageMa-
gick R Software Suite. 

Results 
Quality Controls RLE plots the deviation of each gene from its median across arrays, which is 0. 
NUSE plots the standardized standard error estimates from the Probe Level Models fit; so, the 
median standard error across arrays is 1 for each gene. These quality controls make very easy 
the identification of microarray that stand out from the group due to poor RNA quality or failed 
hybridization to the microarray. IQR Based function to pre-filter the Expression Set A more flexi-
ble and experimental design oriented dataset filtering method using IQR function has been ad-
ded for gene selection. The choice of IQR implementation is based on its computational ease 
and ability to remove uninformative probe sets – that do not vary in the expression set. The al-
gorithm computes the IQR value for each probe set, and sets automatically the optimal IQR as 
the threshold by which filtering the probe set intensities. Rank Product Function Rank Product 
(RP,[2]) provides a straightforward and statistically meaningful way to determine the significan-
ce of differential expression for each gene. The RP approach is powerful for both identifying bio-
logically relevant expression changes and controlling the false discovery rate (FDR). It shows to 
be reliable in highly noisy data performing a permutation test on the set of replicates. Limma 
Paired Sample Function Experimental design has been further customized with Paired Limma 
function. This method performs comparison between a common baseline and an experimental 
condition of a dataset containig paired samples, as occurring in datasets where sets of patients 
have been examined under different conditions. The implementation of a paired samples test 
makes AMDA useful also for analyzing data from clinical studies (e.g: lymphocytes before and 
after drug treatment) KEGG pathway Maps Enrichment of DEGs in KEGG gene sets and their 
mapping in the pathway diagram assesses the potential functional convergence of gene-signa-
tures on basis the of the KEGG pathway modules. DEGs that are significantly enriched in a pa-
thway are mapped on the KEGG graphical representation of the pathway (blue down- and red 



up-regulated genes). The new improved version of AMDA includes several new features. This 
release shows a pipeline more oriented towards gene selection for DEGs identification and their 
biological annotation. Future work will include the addition of more tools and the improvement 
of the connectivity with other software packages. 
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