Innovative bioconjugation methods for the efficient detection of ovarian cancer at early stage
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Abstract: 
Ovarian cancer (OC) is one of the most common cancer types in woman. OC can be successfully treated if detected early but the diagnosis of OC at early stages is difficult since there are no obvious symptoms and no screening test has proven to be effective. Several biomarkers have been identified for the diagnosis and therapy of ovarian carcinomas. However, the selectivity and sensitivity of the biomarkers dedicated to OC are still insufficient for the detection at early stages and for monitoring the treatment of the disease, we attempt to develop more efficient biosensor detection strategies based on the bioconjugation between nanobodies and the biomarkers.
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Introduction
Ovarian cancer (OC), whose incidence increases with age, ranks fifth in cancer deaths among women. The common symptoms of OC are indistinct and similar to other benign observations. Most women are diagnosed at advanced stage III or IV of the disease, at which the 5-year relative survival rate is low (around 39% for stage III and only 17% for stage IV). Several biomarkers have been identified for the diagnosis and therapy of ovarian carcinomas such as Cancer Antigen 125 (CA125) or Human Epididymis protein 4 (HE4). Furthermore, Secretory leukocyte protease inhibitor (SLPI) and Progranulin (PGRN) are both overexpressed markers related to survival in ovarian cancer. PGRN has been described as a prognostic biomarker for the advanced stages and SLPI has been considered as an early detection marker of OC. However, those biomarkers´ sensitivity is still poor and insufficient for the detection at early stages and for monitoring the treatment and the recurrence of the disease. 
Results and Discussion 
Table 1: Characterization of the optimal clones of the HE4, SLPI and PGRN nanobodies with respect to expression yield, target binding affinity using ELISA and SPR. The competition in binding affinity of the Nbs for thei antigen was determined by epitope mapping.
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Figure 1: Purification of Nb-mediated by alkynation and CuAAC of Nb with polymer PEG-N3 10000 and analysis by SDS-PAGE. E: Elution fraction; B: Bead fraction. (+) positive control; 1,3,5,7: Alkynated Nbs; 2,4,6,8: non-alkynated Nbs.
Conclusions
The results presented herein provide the best nanobody candidates for diagnosis of OC or further innovative bioconjugation methods for the efficient detection of OC at early stage. This also might pave the way to develop a biosensor platform on which all nanobodies have a uniform orientation at the biosensor surface. This should lead to an improved sensitivity since all nanobodies will have their active regions accessible for binding the biomarker. 
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