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Optimising phage display valency to target altered glycosaminoglycans on triple negative breast cancer cells

Glycosaminoglycans (GAGs) are long, unbranched polysaccharides found in all mammalian systems, where they have roles in structural support, cell signalling and wound repair. Although, GAGs play critical roles in many systems, they are not well understood due to lack of tools to selectively bind and detect them. In cancer cells, GAG expression is often upregulated, and exhibits altered sulfation patterns that correlate with disease stage and aggressiveness. These tumour-associated changes in GAGs could be used as biomarkers for triple negative breast cancer (TNBC), an aggressive subset of cancer that has limited treatment options due to their lack of common breast cancer biomarkers. 
Conventional animal-derived monoclonal antibodies have been developed against a limited range of GAG epitopes, and due to the low immunogenicity of GAGs, the immune response generated is often insufficient to produce a diverse array of antibodies. This project employs phage display as an alternate method to generate binders to GAGs on TNBC, thus reducing the use of animals in antibody generation. Multiple phage display systems will be used to present a diverse library of potential GAG binders on filamentous phage particles with varying valency. Libraries will be screened against TNBC cells and healthy human breast tissue, with selective elution using GAG-degrading enzymes to enrich for binders specific to tumour-associated changes in GAG structure. By developing a molecular toolkit that differentially binds the altered GAGs on TNBC cells we could learn more about the role of GAGs in breast cancer. 
This poster presents a comparative characterisation of five phage display systems (M13KO7, Ex1, Hyper phage helper phage systems, pVIII display and Chasteen dg3 cell packaging system) focusing on display valency and functional fusion protein presentation. These findings will inform the selection of optimal phage library rescue methods to support the identification of GAG binding molecules. 
