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Abstract

Time course microarray experiments allow for insight into biological processes by quantifying
changes in gene expression over a time period of interest. This project is motivated by time
course microarray data from an experiment conducted on grapevines over the development cycle
of the grape berries at a number of different vineyards in South Australia. Although the under-
lying biological process is the same at each vineyard, there are differences in the timing of the
development cycle at different vineyards due to local conditions.

The aim of this project is to construct a methodology to align the data from different vineyards
in order to obtain a common representation of the gene expression over the development cycle of
the grape berries for each gene. Hidden Markov models (HMMs) have been used to model time
series data in a number of domains and have also been used to model time course microarray
data. We review these applications in addition to the use of HMMs for particular alignment
problems in genomic sequence data. We present an extension of HMMs and propose a novel
alignment methodology based on this extension. We evaluate the proposed alignment methodology

by applying it to simulated data prior to using it to align the grapevine data.
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