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Abstract

As the human genome project nears completion, there is a need to identify and accurately
annotate the genes contained within the genomic sequence. The next challenge is the functional
analysis of these genes. The aim of this project was to utilise and evaluate different approaches
to human gene annotation through analysis of a region of the genomic sequence of human

chromosome 22 and then to carry out initial functional studies of the genes identified.

The thesis describes the assembly of a transcript map across a 3.4 Mb region of human
chromosome 22 (22q13.31). Candidate gene structures were identified from publicly available
expressed sequence evidence and ab initio gene predictions, then experimentally verified and
extended. This analysis resulted in the annotation of 39 gene and 17 pseudogene structures.
Expression of the annotated genes was investigated by Northern blot analysis and RT-PCR
screening of RNA isolated from 32 human tissues. The tissue distribution of EST hits to the
cDNA sequences were also analysed. The majority of genes demonstrated expression in a wide
range of tissues, but the expression of four genes was shown to be limited to reproductive tissues
only. Computational analysis of transcription and translation start sites, splice sites and
polyadenylation signals showed strong conservation of the sequence contexts necessary for
correct transcription and translation. One exception was noted in the gene NUP50, whose

features do not correlate with those required by the scanning model of translation initiation.

The contribution that mouse genomic sequence can make, both to human gene annotation and
understanding of genome evolution, was evaluated through the construction of bacterial clone

maps across a region of mouse chromosome 15, orthologous to human chromosome 22q13.31
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and also across a nearby conserved synteny breakpoint between human chromosome 22 and
mouse chromosomes 15 and 8. Comparison of available mouse sequence from the mapped
clones to the orthologous human regions showed strong conservation of gene order and content,
but no conservation of human pseudogenes was noted within the mouse sequence. The analysis
of the mouse genomic sequence did not result in extension of the annotation of22q13.31, but
enabled finer mapping of the synteny breakpoint from a 160 kb region on human chromosome

22, to one of 50 kb flanked by adjacent conserved genes.

Functional characterisation was carried out using BLASTP searches to identify protein
homologues. The Interpro database was searched to identify protein domains within the amino
acid sequences. These results allowed preliminary functional categorisation of the proteins. The
localisation of 16 gene products was experimentally determined, by cloning the genes and
expressing the encoded proteins in mammalian cells in conjunction with a short peptide tag that
conferred antibody specificity. Both N- and C- terminals of each protein were individually
tagged. The majority of proteins were distributed in the cytoplasm, with a subset also localised to
the cell membrane. An endoplasmic reticular and an unidentified protein localisation pattern

were also observed.

Through sequence analysis of regions of human chromosome 22, this project demonstrates and
evaluates the contributions that different types of evidence can provide to annotation and
analysis of the human genome sequence. It also presents a potential high-throughput approach to
determination of protein localisation, which could contribute to the determination of the function

of human genes found within the genome.
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