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Abstract 
 
I have developed a directly quantitative method to assess the replication timing of 

sequences during the S phase of the cell cycle utilizing genomic clone DNA 

microarrays. This is achieved by the co-hybridisation of differentially labelled S and 

G1 phase DNA to the arrays. The genomic resolution of the replication timing 

measurements is limited only by the genomic clone size and density on the arrays.  

 

I have demonstrated the power of this approach by constructing a genome wide map 

of replication timing in human lymphoblastoid cells using an array with clones spaced 

at 1 Mb intervals. I also constructed an array using chromosome 22 tile path clones 

and produced a high resolution replication timing map of 22q. Tile path resolution 

replication timing maps have also been produced for chromosomes 1 and 6.  

 

I have shown a positive correlation, both genome wide and at a tiling path resolution, 

between replication timing and a range of genome parameters including GC content, 

gene density and transcriptional activity.  

 

I have further developed the replication timing assay by using an array of PCR 

products spanning 4.5Mb at a resolution of 10kb, and an array spanning 20Kb using 

overlapping 500bp PCR products. This will allow the study of correlations with 

sequence features at a high resolution.  

 

Using the Chromosome 22 tile path array I have also been able to show changes in 

replication timing in a cell line which contains a balanced translocation between 

chromosomes 17 and 22. I have also used the chromosome 22 tile path array to 

analyse deletions in DiGeorge patients and to detect VJ recombination at the 

immunoglobulin light chain λ lymphoblastoid cell lines. 
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