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Fig. 1. Interfacial biosensing approach for the detection of Cancer DNA Methylscape.
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Abstract

Interfacial biosensing is an emerging nano-biosensing research field which harnesses the differential
adsorption interactions of biological species (e.g. DNA, RNA, proteins) with bare metal surfaces for
direct biomolecule detection and analysis [1,2]. During disease progression, biomolecules commonly
undergo considerable changes in their molecular structure and three-dimensional conformation, as
compared to their normal states [1,2]. This can significantly alter the biomolecules’ physicochemical
properties to affect adsorption interactions with metallic surfaces. Interfacial biosensing innovatively
exploits the adsorption behaviour of biomolecules in a novel fashion to enable a new age of clinical
translation-directed nano-biotechnologies for genomic, transcriptomic and proteomic analysis. More
importantly, it can overcome major technological drawbacks of current biosensing approaches by
i) obviating the need for surface biofunctionalization steps and ii) significantly reducing the analysis
time and assay cost [1,2]. Over the last 5 years, we have extensively explored this unique sensing
approach and developed many optical, electrochemical and microfluidic sensors for detecting
different cancer biomarkers such as DNA methylation and protein phosphorylation [3-5]. The most
recent one includes the 10 minute cancer test based on interfacial biosensing which utilizes the
universal DNA nano-signature to identify the cancer DNA from any tissue type e.g. blood or
biopsy [3]. This presentation shall review these developments highlighting the applicability of
interfacial biosensing via bare gold-biomolecule affinity for detecting cancer associated
biomolecular changes. We anticipate that the simplicity of this method, along with the high level of
accuracy for identifying the disease associated biomolecular changes could find broad application in
biology and diagnostics.
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