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Abstract

The aim of this work is to explore various statistical techniques to identify genes which
contribute to some change in phenotype level. For example, the response of �sh kept
under stressful conditions for various lengths of time. We aim to assess the level of
di�erential expression of each gene in the tissue samples and also attempt to model
the expression patterns of genes over time, not only to classify genes by similarities
in expression patterns, but also to model these patterns as speci�ed functions.

The proposed Mixture-Regression Cluster Model is developed to model and
cluster the genes into groups according to their expressions measured over time. This
model is similar to that of the multivariate normal mixture model in that clusters
are identi�ed by the EM algorithm but is adapted to incorporate the �exibility of
regression curves to �t the trends. In this way, additional features such as covariates,
random e�ects and correlation structures can be incorporated into the model while
potentially o�ering a considerable saving on the number of parameters required to
model the trends.
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