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Project Summary: 

Replication stress (RS) is a common feature of cancer cells, which can result in their 
dependence on replication stress responses.  This leads to vulnerability to inhibitors of key 
regulators of these responses, such as ATR and CHK1.  In addition, upregulation of RS 
responses in cells can lead to radioresistance.  Therefore, there is a clinical need for 
biomarkers that can measure RS in cancer samples in order to guide therapeutic choices, 
but effective and robust RS biomarkers are currently not available.      A strong candidate 
for a biomarker of RS in cancer cells is POLD3.  POLD3 is a component of the replicative 
lagging strand polymerase (Pol ), and plays a central role in responding to RS as a 
component of both break induced replication (BIR) and translesion synthesis (TLS) 
pathways. Overexpression of this subunit is a compensatory mechanism for coping with 
RS, and consequently, POLD3 levels have been used as an indicator of RS.  
Unsurprisingly, the gene encoding POLD3 is frequently amplified in cancer.  In addition to 
POLD3, other indicators of RS have been described, such as overexpression of Cyclin E, 
ATM deficiency and increased levels of phosphorylated RPA and KAP1.  These will 
provide both risk mitigation strategies and additional candidates for combinatorial target 
biomarker development.     Single domain (dAbs) or single chain Fv (scFv) antibody 
fragments are able to circumvent many of the limitations of traditional antibodies and 
provide a robust, cost-effective, and reproducible approach to biomarker detection.  They 
also offer the potential to engineer and evaluate different detection strategies in order to 
maximise sensitivity and specificity. In this project, we propose to make use of this 
powerful technology to generate dAbs or scFv against markers of RS and to develop 
protein engineering strategies to elaborate a robust assay for use in the clinic as a 
predictive biomarker of RS in tumours.     
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