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Abstract 

As the human genome sequencing effort nears completion, there is a great need to identify and 

characterise the structural pieces of genetic information embedded in the generated sequence. 

The aim of this project was to explore how this goal can be achieved, in order to maximise the 

impact of the Human Genome Project on genome biology. A 10 Mb region on human 

chromosome 20q12-13.2 (representing 1/6th of the whole chromosome) provided the basis for a 

number of studies. 

The assembly of a detailed transcript map across this region is described. Candidate gene 

features were identified from publicly available expressed sequences and ab initio gene 

predictions, then experimentally verified and extended. The final transcript map contains 99 

coding genes, 30 putative genes and 36 pseudogenes. The expression of all novel genes was 

investigated by PCR screening of seven cDNA libraries. All annotated structures were studied in 

terms of total sequence coverage and their sequence environment was investigated. Splice sites, 

polyadenylation signals, isoforms and predicted transcription start sites/promoters/CpG islands 

are also discussed. The predicted encoded proteins were compared to various proteomes 

(including human), whereas data from three-species genomic sequence comparisons was used to 

confirm that virtually all exons and probably all genes in this region have been identified.         

A gene/homology-based approach was used to construct a contiguous, 10 Mb long bacterial 

clone map on mouse chromosome 2 spanning the syntenic region on human 20q12-13.2. A tile 

path of 66 BAC clones was used to generate approximately 10.3 Mb of sequence. The mouse 

and human sequences were compared and the distribution of regions showing sequence 

conservation is discussed in the context of the annotated human sequence. The two syntenic 
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regions showed strong conservation of gene order and content, but no conservation of human 

putative genes and pseudogenes was observed within the mouse sequence. Non-exonic 

conserved sequences and ab initio predictions were used to estimate the completion of human 

annotation. 

Human expressed sequences aligned to the annotated exons in 20q12-13.2 were used to identify 

over 100 exonic SNPs. A set of 2,208 SNPs mapping across the region was used to obtain allele 

frequencies in three populations (95 Caucasians, 12 Asians and 12 African Americans). A first 

generation linkage disequilibrium (LD) map of the region was constructed in Caucasians. Over 

half of the region is covered in “LD blocks”, segments with three or more SNPs and for which 

all possible SNP pairs have D’>0.9. 
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