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Summary

With the completion or near-completion of many large genome sequencing
projects, automated annotation of vertebrate genomes has become an important research
ptiority. Yet the complex intron/exon structure and the prevalence of alternative splicing
of genes in higher organisms have rendered accurate gene prediction a difficult and still
unsolved problem.

In order to aid in the ongoing genome annotation projects, I have developed a
splice site prediction program, StrataSplice, which predicts both canonical (GT-AG) and
minor variant (GC-AG) splice sites and 1s designed to integrate easily into a variety of
gene prediction and annotation systems. StrataSplice utilises a new splice site prediction
model that combines local GC content with a standard probabilistic pattern recognition
technique and shows modest but significant improvement over standard splice site
prediction models. Much of this improvement occurs in gene-rich high GC regions in
which previous models perform more pootly.

U12-dependent introns are a distinct class of introns found in small numbers in
the genomes of most higher eukaryotes, yet they have been largely ignored in genome
annotation efforts. I have conducted a computational scan for these rare introns in the
draft human genome sequence and generated a new reference set of 404 U12-dependent
mtrons, an increase of 6-fold over the number previously available in all genomes.
Analysts of these introns suggested that there is a significant error rate (>0.25 percent) at
the acceptor site in Ul2-dependent splicing and that, in contrast to U2-dependent
mtrons, Ul2-dependent introns may be recognised in an exclusively exon-dependent
manner.

Chromosome 22 was the first human chromosome to be sequenced and has been
subject to extensive experimental and computational annotation. Combining the
predictions generated by StrataSplice with expressed sequence evidence, I have generated
a set of 3,199 expressed sequence confirmed introns on chromosome 22. Nearly 80
percent of these introns were previously annotated, but the remaining 20 percent (671
introns) may help identify either alternatively spliced forms of known genes or previously

unidentified genes.
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Preface

This thesis is the result of my own work and not the product of any
collaboration. As with almost any scientific endeavour the work described herein builds
on the research of countless others, and they are referenced throughout the body of this
thesis and in a bibliography.

This thesis is not substantially the same as any that I have submitted for a degree
or diploma or other qualification at any other University nor has any part of this thesis

been submitted for any such degree, diploma or other qualification.
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