International Spring School

Biophysics & Bioelectrochemistry for Medicine
Cisnădioara, May 6-10, 2009
DNA APTAMERS – NOVEL RECOGNITION ELEMENTS FOR BIOSENSORS
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DNA/RNA aptamers are in vitro synthesized single stranded nucleic acids with high affinity to ligands, which is comparable with antibodies. The electrochemical methods of detection protein-aptamer interactions are of increased interest [1-3]. We present overview of recent achievements in preparation of electrochemical aptasensors and on their properties and applications. We also report a simple method of molecular engineering of aptamers sensitive to the human thrombin based on well-known properties of DNA to hybridize in solution with complementary strand. We designed so-called aptabodies that in contrast with traditional aptamers contain two binding sites. The thickness shear mode acoustic methods (TSM) was used for characterization of the properties of the aptasensor [4]. The electrochemical quartz crystal microbalance (EQCM) was applied for preparation of multiwalled carbon nanotube layers (MWNTs) onto which the aptamers were immobilised. Addition of thrombin resulted in decrease of resonance frequency, which saturated at larger thrombin concentrations (100 nM). These changes were higher for aptabodies in comparison with single stranded aptamers. We showed different conformation of single stranded aptamer and aptabody at the surface.
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