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Project Outline Aims and objectives 

Although ATR and CHK1 play a central role in the response to oncogene and 
chemotherapy-induced replication stress, the consequences of activation or 
inhibition of this pathway in tumours is not clear. We have identified pathways 
that are required for viability when the checkpoint cannot restrain origin firing 
after replication stress. Here we will utilize this dataset to identify pathways that 
may be synthetic lethal with inhibition of Chk1/ATR in human cells. This approach 
may identify novel mechanisms to specifically target cancer cells. 

Experimental plan A significant preliminary outcome of genetic screens in our lab is the identification 
of synthetic lethality between catenation mutants and inhibition of the checkpoint. 
As many inhibitors of topoisomerase are already in clinical use, combined 
inhibition of ATR/Chk1 with and without replication stress could provide an avenue 
to sensitise cells to chemotherapy treatment. Here we will establish a human cell 
culture system to test the inhibition of multiple pathways using hTERT-RPE-1 cells, 
which are immortalised without oncogenic transformation and intact Rb and p53 
pathways. To generate isogenic lines lacking p53 we will knock-out p53 in our RPE-
1 cell lines using CRISPR/Cas9. Direct comparison of these matched lines, for 
survival and apoptosis will allow a detailed understanding of the consequences of 
combined inhibition of topisomerase and ATR/Chk1 and how the p53 status of a 
cancer cell might predict outcome of treatment.  

Main Techniques • Cell culture 
•  DNA replication assays 
• western blotting 
• apoptosis and cell survival assays 
• Crispr/Cas9. 
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