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ABSTRACT

A challenging problem in molecular biology is to identify of the specific binding sites
of transcription factors in the promoter regions of genes referred to as motifs. This thesis
presents an Ant Colony Optimization approach and how it can be used to provide the motif
finding problem with promising éolutions. The pr;)posed approach incorporates a modified
form of the Gibbs sampling technique as a local heuristic optimization search step. Further, it
searches both in the space of starting positions as well as in the space of motif patterns so that
it has more chances to ‘discover potential motifs. The approach has been implemented and
tested on some datasets incéluding the Escherichia coli CRP protein dataset. Its performance
was compared with other recent proposed algorithms for finding motifs such as MEME,
MotifSampler, BioProspector, and in particular Genetic Algorithms. Experimental results
show that our approach could achieve comparable or better performance in terms of motif

accuracy within a reasonable computational time.

Keywords: Bioinformatics, Ant Colony Optimization, Motif Finding, Meta-heuristics
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ABSTRACT

A challenging problem in molecular biology is to identify of the specific binding sites of
transcription factors in the promoter regions of genes referred to as motifs. Qur work presents an Ant
Colony Optumnization approach and how it can be used to provide the motif finding problem with
promising solutions. The proposed approach incorporates a medified form of the Gibbs sampling
technique as a local heuristic optimization search step. The approach has been implemented and tested
on the £scherichia coli CRP dataset to show that it could achieve comparable or better performance in

terms of motif accuracy within a reasonable computational time.

Keywords: Bioinformatics, Ant Colony Optimization, Motif Finding, Meta-heuristics.

RESUME

L'identification des sites spécifiques de liaison de facieurs de transcription dans les régions
promotrices de genes appelés motifs est un probléme difficile de la biologie moléculaire. Notre travail
presente une approche d'optimisation de colonie de fourmis qui peut étre utilisé pour fournir des
solutions prometteuses au probléme de la reéonnaissance du motif. L'approche proposée intégre une
forme modifiée de la technique Gibbs Sampling comme une étape de recherche heuristique
d'optimisation locale. L'approche a été implémentée et testee sur la base de données Escherichia coli
CRP pour montrer qu'il pouvait atteindre des performances comparables ou meilleures en termes de la

précision du motif dans un temps de calcul raisonnable.

Mois clés: Bioinformatique, Optimisation de Colorie de Fourmis. Reconnaissance du Motif,

Meéta-heuristiques.



