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Abstract

Prior to its completion, it was conjectured that the human genome sequence
contained in excess of 100,000 genes, whereas current estimates from the
completed genome sequence have reduced this figure to between 20,000 and
25,000. This dramatic reduction could be partially attributed to the phenomenon
of alternative splicing, where one gene has the ability to produce more than one

functional mRNA transcript.

The aim of this thesis was to obtain a greater appreciation for the diversity of
transcripts that can be generated from a single gene. Towards this end, the human
genome sequence provided the definitive substrate for the study of transcript
variation. A gene-rich region of the X chromosome was selected for analysis,
where the frequency and the associated functional consequences of alternative

splicing were assessed.

This thesis describes an analysis of the genome features and gene content in human
Xp11.22-p11.3. Human Xp11.23 has the highest density of genes in the human X
chromosome, and this analysis identified 77 known and 11 novel genes. The
pseudogene content of this region was also high - it contained 59 processed and 7
non-processed pseudogenes. More detailed investigation of these revealed that the
number and diversity of gene products generated from genes within Xp11.23
greatly exceeded the number of coding regions that it contained. In order to
further study the impact of alternative splicing in Xp11.23 detailed analysis was
completed on 18 genes using bioinformatic and comparative analysis together with
a targeted RT-PCR sequencing strategy. This analysis identified more than 120
transcripts variants. Preliminary tissue profiling of these transcripts was

completed using RT-PCR.

The functional consequences of alternative splicing were then investigated for one
gene, polyglutamine binding protein 1, PQBP1. This ubiquitously expressed gene
has been associated with various disease phenotypes including X-linked mental
retardation, Renpenning syndrome and other neurodegenerative disorders. In

concert with expression and evolutionary analysis, a cloned open reading frame
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collection was generated, for 16 transcript variants. The relative abundance of
minor transcript variants was determined in a panel of 20 human tissues where it
was found that together the minor variants accounted for less than 10% of the all
PQBP1 transcripts.

Following in silico analysis of the predicted protein sequences, it was found that
transcript variation was associated with variable inclusion of a nuclear localisation
signal. Sub-cellular localisation analysis of the transcript variants in CHO-K1 and
Cos7 mammalian cell lines showed that three isoforms were not redirected to the
nucleus after translation. Further analysis revealed that 11 of the PQBP1
transcripts harboured a premature termination codon. Preliminary mRNA kinetic
assays, and nonsense mediated decay inhibition assays confirmed that at least five
of these transcripts promoted rapid degradation via transcript surveillance

pathways.
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