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Abstract 

 

The complexity of human cancer genomes complicates the identification of those 

mutations that drive the tumourigenic process.  Integrative analyses, particularly cross-

species comparisons, provide a means of distinguishing likely driver mutations from the 

background of passenger mutations that arise in unstable cancer genomes.  This thesis 

describes the analysis of human and mouse experimental datasets to identify human 

cancer gene candidates. 

 

In mice, candidate cancer genes can be ‘tagged’ using insertional mutagens such as 

retroviruses and transposons.  The analysis of more than 1,000 mouse tumours generated 

by insertional mutagenesis is described.  Insertion sites are mapped to the mouse genome 

and are used to identify candidate cancer genes.  The distribution of insertions within and 

around candidate genes is analysed to predict the likely mechanisms of mutagenesis and, 

therefore, the possible structure and function of the mutated gene products.  Candidates 

are also characterised by comparison with other human and mouse cancer-associated 

mutation datasets, and co-operating cancer genes are identified in an attempt to better 

understand cancer gene pathways. 

 

The mouse insertional mutagenesis results are then compared to genome-wide copy 

number data for human cancers.  The Wellcome Trust Sanger Institute has generated 

comparative genomic hybridisation (CGH) data for ~700 human cancer cell lines using 

the Affymetrix 10K SNP array and, more recently, for ~600 human cancer cell lines using 

the high resolution Affymetrix SNP 6.0 array.  Regions of copy number change in human 

cancers often encompass many genes, and it can be difficult to determine which genes 

contribute to the cancer phenotype.  In this thesis, the human CGH data are processed into 

regions of copy number change and the mouse candidate cancer genes identified by 

retroviral insertional mutagenesis are used to narrow down the candidates in amplicons 

and deletions.  The over-representation of mouse candidate oncogenes in regions of copy 

number gain suggests that a significant proportion of genes contributing to retrovirus-

induced tumourigenesis in the mouse are also amplified in, and contribute to the 

development of, human cancers.  Candidate oncogenes and tumour suppressor genes that 

are recurrently mutated in both human tumours and murine lymphomas are identified as 

strong candidates for a role in tumourigenesis. 
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