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Background
Higher organisms are able to respond to permanently changing environmental conditions by the activation of specific gene-regulatory
programs. These condition-specific regulatory programs consist of
positively and negatively regulating transcription factors (TFs) and
coordinate the expression of sets of functionally related genes.
The key transcription factors of a set of co-expressed genes, that are
responsible for a certain cell response, bind in close proximity to
each other and compose together a cis-regulatory module (CRM).
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Application features
! Automated

download of promoter sequences
of transcription factor binding sites
! Search for cis-regulatory modules
! Smooth integration of Gene Expression Omnibus datasets
! Available as webservice and stand-alone application
! Various visualization and export options
! Tissue dependent filtering of promoter sequences
! Detection of alternative splice variants in microarray data
! ... and many more.
! Detection

Figure 2: Example of a transcriptional regulatory network, inferred with ModuleMaster.

Figure 1: Example of an inferred module in the ModuleMaster GUI.

Results
Former approaches did infer CRMs solely based on common motifs
in promoter regions. We propose a new method, which infers CRMs
not only based on motifs, but also based on correlation of gene
expression between transcription factors and target genes.

ModuleMaster comes with a newly developed method for cisregulatory module detection. This new method does not only
consider transcription factor binding information, but also
experimental data.

This way, we achieve cis-regulatory modules and infer networks with
high precision specifically for a certain microarray experiment.

New algorithm for infering cis-regulatory modules
Basis: microarray and sub-sequent clustering experiment.
! Download proximal promoter sequences
! Identify transcription factor binding sites (TFBS)
! Infer cis-regulatory modules by combining information

about
siginificant TFBS and multivariate regression on experimental
data
! Validation and visualization of the resulting gene regulatory
network
Figure 3: ModuleMaster method for inferring cis-regulatory modules.
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