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Introduction

Promotors and transcription factors regulate gene expression in eukaryotes. Eukaryotic transcription
factors are highly modular proteins that activate or inhibit the transcription of genes by binding
simultaneously to a recognition sequence element on the DNA and to the transcription machine. Gibbs
sampling is a stochastic process that looks for overrepresentation of those so-called motifs against a
background model ([1].,[2],[3],[4]).This approach is used for finding the genomic binding sites for the
transcription factors, mainly on sets of co-expressed genes and their corresponding promoter sequences

Motivation

Given the amount of different genomes available, one could reason that orthologous genes, defined as
vertical descendants from a common ancestor and therefore likely to have a similar function, have similar
regulation. This is reflected in conserved motif(s) in what can be called an orthologous promoter.

By combining both data sources and taking their hierarchical structure into account, additional information
is available for the algorithm, resulting in improved, both in speed and accuracy, motif finding. It enables to
seed genomic data with experimental data which will become a major theme in bioinformatics..

Results

The proposed Tree-Gibbs sampling algorithm makes this approach possible. It is an extension of the
existing site/motif Gibbs sampler, programmed in C. On simulated data, the Tree-Gibbs algorithm works in
situations where the classic site/motif sampler fails, but scores worse in others. Based on simulation studies
a combination of the site Gibbs sampler with the Tree-Gibbs sampler gives the best results. Biological data
will probably resemble a mixture of the generated datasets which makes the Tree-Gibbs sampler a valuable
technique for phylogenetic footprinting of co-expressed genes.

Availability

The  executable of the  Tree-Gibbs sampler is  available:  http://biomath.rug.ac.be/
~stefan/treegibbs,http://www.vancriekinge.com/treegibbs. The source code will be available at a later date.
Both the 20/5 75 homology datasets and the perl datagenerating script are available.
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