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The human papillomaviruses (HPV) are globally distributed, heterogeneous, small double-stranded DNA that
infect epithelial tissues at a variety of anatomic sites.! HPV genotypes have different oncogenic capacities and
are classified as high and low-risk genotypes.? Infection by low-risk types, such as HPV6, HPV11, HPV42, etc.,
have a negligible risk of malignant progression,® whereas as high-risk HPV DNA such as HPV16, HPV18, HPV33
is found to be present in 99.7% cervical cancer worldwide.* Cervical cancer, on the global scale, is the third
most common cancer-related death in women.®> Therefore, HPV detection is a crucial step in the early
diagnosis of cervical cancer. Whilst PCR is the most commonly used method to detect HPV, applying solid-
phase bridge amplification on an electrochemical biosensor can surpass PCR’s limitations and increase the
sensitivity of the assay by achieving parallelized quantitative detection of multiple targets. We are currently
developing a generic platform for the parallelized quantitative electrochemical isothermal amplification of
nucleic acids which can be used at the point-of-need. Recombinase Polymerase Amplification (RPA) is an
isothermal amplification technique that has several advantages over other isothermal techniques due to its
simplicity, sensitivity and rapid amplification at a constant temperature (between 25 and 42°C), without the
need for tight temperature control.® In solid-phase, at least one primer is linked to a surface and amplification
may occur simultaneously both in the liquid and at the solid-phase, whereas in bridge amplification both 5'-
primers are immobilised eliminating the primer-dimer problem. In our approach, we exploit the use of
ferrocene modified dNTPs and 5’-thiolated primers, which are immobilised on the surface of gold electrodes
of an array. The RPA amplicons are measured electrochemically using square wave voltammetry. To date we
have optimized the reaction time and temperature for the simultaneous detection of HPV16 and B-globin and
the platform will be expanded to the quantitative detection of multiple HPVs.

[1] Fonseca, A. J., Galvao, R. S., Miranda, A. E., Ferreira, L. C. L. & Chen, Z. J. Med. Virol., 2006, 55, 52-55

[2] C.Zhu, A. Hu, J. Cui, K. Yang, X. Zhu, Y. Liu, G. Deng, L. Zhu, Micromachines (Basel), 8 :537 (2019)

[3] Pim, D. & Banks, L. Interaction of viral oncoproteins with cellular target molecules : infection with high-
risk vs low-risk human papillomaviruses. Acta Pathol. Microbiol. Scand.118, 471-493 (2010)

[4] J.M. Walboomers, M.V. Jacobs, M.M. Manos, F.X. Bosch, J.A. Kummer, K.V. Shah, P.J. Snijders, J. Peto, C.
J. Meijer, N. Mufioz, Human papillomavirus is a necessary cause of invasive cervical cancer worldwide. J
Pathol. 189(1):12-9 (1999)

[5] E. Langsfeld, L.A. Laimins, Human papillomaviruses: research priorities for the next decade, Trends
Cancer, 2(5):234-240 (2016)

[6] Ahmed, S. AL-Madhagi, M. Ortiz, C.K. O'Sullivan, I. Katakis, Direct electrochemical detection of enzyme
labelled, isothermally amplified DNA, Analytical Biochemistry, 598 (2020)



