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Abstract 

This thesis investigates the gene composition and evolution of regions of the human 

X chromosome, including data from comparative genome analysis of other organisms. 

Chapter Three presents studies undertaken to annotate genes within the Xq22-q23 

region of the human X chromosome.  Selected features of the region are discussed, 

including investigation of alternative polyadenylation site usage, an insertion of the 

mitochondrial genome into the nuclear genome, and an inverted duplication and potential 

gene fusion event involving the NXF2 and TCP11-like genes. 

As a result of the annotation described in Chapter Three, extensive paralogy within 

the Xq22 region was discovered, along with additional examples of paralogy between Xp 

and Xq22-q23.  Work in subsequent Chapters attempted to characterise these aspects 

further and provide information on the evolution of the regions. 

Chapter Four describes work undertaken to map and sequence the region of the 

mouse genome corresponding to human Xq22-q23, in order to investigate the evolution of 

the Xq22 paralogues.  Annotation of genes within the region of the mouse X chromosome 

and the orthology of the human and mouse regions is described.  Features of the mouse 

region, such as the presence of two large repeat families, are also discussed. 

Chapter Five presents phylogenetic and expression profile analysis of the Xq22 

paralogues, and examines orthology in the corresponding region of the mouse genome. 

Chapter Six includes a discussion of Xp/Xq paralogy, and presents studies 

providing evidence for a segmental duplication leading to this paralogy. In addition, 

orthologues of the genes involved in the paralogy are identified in the marsupial mouse, 

Sminthopsis macroura, and their genomic localisations determined.  Evidence suggesting a 

minimum age of the duplication is presented.  Comparative analysis of human, mouse, 

Fugu rubripes and Sminthopsis macroura genomic sequence is described. 
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