Abstract

This thesis aims to develop an Hybrid Intelligent paradigm on Genomic data for finding interesting relationships that are able to explain the function of genes     to address problems related to Genetic Diseases and Drug Discovery.  Several contributions have been made within this thesis in the field of Bioinformatics by proposing rule mining methods using Grammatical Evolution, called GEARM,   and creating hybrid models.
Firstly, hybrid technique is based on combined GEARM with ANN, one of the powerful machine learning techniques, and GA in the same model.  GA-NN-GEARM is capable to deal with   the complex genetic databases and find interesting genetic   interaction based on SNPs that contribute to the development of the diseases. The proposed model deals with the "curse of dimensionality problem" by providing a specific way for feature selection which takes into consideration the relation among the variables rather than dealing with each of them separately. GA-NN-GEARM had a high performance in dealing with Genetic Diseases relationships.
[bookmark: _GoBack]Secondly, as another key contribution of the thesis, weaim tofind hidden associations between Drug and Disease based on their biological entities.  GEARM is used for Drug Repositioning (DR). A set of Association Rules is extracted between Genes and Pathways targets Drug and Disease in order to find new pairs of drug-disease. Two kinds of ARs between Drug and Disease are considered and differ in the antecedent and the consequent of the rule. GEARM was able to discover several pairs of (Drug, Disease), where some are reported in the literature and some others are new, unknown pairs which can be a new indication for drugs.
In every proposed paradigm,innovative approaches have been developed to perform a specific task in the biological contexts. The intelligent computational approaches presented here, that are based on Association Rule Mining, Artificial Neural Network and Evolutionary Algorithms, are either novel in the conception of the algorithm, or are innovatively tailored and combined to be used for specific biomedical and genomic problem areas, and their performance was compared to several techniques that have been used in the literature.

