Towards detection of structurally diverse glycated epitopes in native proteins: scFv antibody directed to non-A1c epitope in human haemoglobin 

Glycans are biomolecules involved in several biological events such as cell-cell recognition, protein trafficking, hormonal responses and can be detected as biomarkers of different pathologies1. For this reason, understanding the molecular dynamics in the recognition between proteins and glycans is of great interest to monitor the progress of many illnesses and is worth further exploration1. In one example, the detection of the glycated haemoglobin (HbA1c) is known to aid early diagnosis of diabetes and enable the regular monitoring of blood sugar levels in diabetic patients2. HbA1c levels can be measured through antibody-binding in immunoassay2 in a rapid assay format. To this end, a series of fragment antigen-binding (Fab) antibodies were developed at Global Access Diagnostics, with different binding properties to the HbA1c target. Further investigations on the antibodies’ antigen-binding site structure (paratope) and interactions were required to enable deeper insights into protein-glycan recognition for future diagnostics development. To explore this further, the design and the expression of a single chain variable fragment (scFv) antibody specific for HbA1c was carried out in E. coli and characterized with binding-kinetic studies using different technologies. It was demonstrated that the scFv expressed was active and had impressive subnanomolar affinity for the antigen, ideal for rapid diagnostics development. Ultimately, carbene labelling mass spectroscopy studies allowed us to successfully reveal the epitope within HbA1c and the complementarity determining regions (CDRs) on the anti-HbA1c scFv, getting further structural insights on the antibody-glycated antigen interactions. 
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