Nanomaterials enriched biosensors for electrochemical monitoring of nucleic acid interactions
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Abstract

The development of nanomaterials enriched biosensors could impact significantly the areas of
genomics, proteomics, biomedical diagnostics and drug discovery since these nanomaterials have
some advantages as unique electronic, optical, mechanical, and catalytic properties. Especially they
hold a great potential for monitoring of sequence-specific nucleic acid hybridization related to
clinical, environmental, or forensic investigations [1,2].

Numerous nanomaterials such as, carbon nanotubes, metallic nanoparticles, graphene and its
derivatives, fullerenes, carbon nanofibers etc. have different applications in drug delivery, cancer
therapy, tissue engineering and diagnosis including biosensors [3-5].

After the discovery of electroactivity in nucleic acids in 1959 [6], there has been a great interest to
develop electrochemical methods for DNA analysis, including electrochemical biosensors.
Electrochemical DNA biosensors have an inherent specificity of biorecognition reactions with the
high sensitivity of physical transducers in order to analyze sequence-selective nucleic acid
hybridization and the interaction of nucleic acids with drugs, proteins, DNA-targetted molecules [1-
4,7-11]. Recent developments of electrochemical nucleic acid biosensors based on various
nanomaterials have been overviewed herein, and discussed with their further prospects.
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