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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 solutions. The p.opor.d approach incorporates a modified

form of the Gibbs sampling technique as a local heuristic optimization search step. Further, it

searicnes both in the spac.e of starting positions as well as in the space of motif pattems so that

it has more chances to discover potential motifs. The approach has been implemented and

tested on some datasets inciuding the Escherichia coli CRP protein dataset. Its performance

was comp:fed 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

accuftrcy within a reasonable computational time.

Keywords : Bioinformatics, Ant Colony Optimizati on, Motif Finding, Meta-heuristic s
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ABSTRACT

A challenging problern in molecular bioiogy is to identifi, of the specific binding sites of

transcription factors iu the prornoter regions of genes refered to as motifs. Our work presents an Ant

Coionl' Optirniz.al.ion approach and how it can be used to provide the motif fincling problerrr witll

promising solutions" The proposed approach incorporates a rnodified form of the Gibbs sanrpling

techriique as a local heuristic optimization search step. The approach has beeir irnplemented arrd tested

on the Escherichiu coil CRP dataset to'shor,v that it could achieve comparable or bettcr perfornrarrce in

terms ot'nrotif accrlracy within a reasonable compurational time"

Keywords: Bioinformatic!, Ap,t Colony Optimization, Motif Findirrg. IVleta-heuristics.

RESTIME

L'identifisation des sites spdcifiques de liaison de facieurs de h'anscription dans les rdgions

promotrices de genes appelds motifs est un probleme difficile de la biologie mol6culaire. Notre trar ail

prdsertte une approche d'optimisation cle colonie de fourmis r1:i peut 6tre utilise pour fourrrir des

solutions prometteuses au probldme de la reconnaissance du motif" L'apprcche proposde integre une

forme modifiee de la technique Gibbs Sampling comme une dtape de recherche heuristique

d'optirnisation locale. L'approche a dtd impldmentie et testde sur la base de donirees Escherichia coli

CPJ pour morrtrer qu'il pouvait atteindre des performances comparables ou r,reilleures en termes de la

pricisicn du motif cians un tenrps de calcul raisonnable.

Mots cl6s: Bioinforrnatiqrre, Optimisation de Colonie de Fourmis. Reconnaissance ciu Motit.

Meta-heuristioues.


