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Alfinito, E., et al. (2018). Thrombin Aptamer-Based Biosensors: A Model of the Electrical Response. A. Leone, A. Forleo, L. Francioso
et al.,, Springer Verlag. 457: 115-122.
Aptamers are target specific single stranded DNA, RNA or peptide sequences having the ability to bind a variety of proteins,
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molecules and also ions. Aptasensors, sensors based on aptamers, are at the frontier of sensing technology, mainly in
diagnosis and therapy. They appear to be competitive with traditional sensors due to the possibility of detecting and
measuring very low concentrations of many different ligands, whose detection and quantification are usually complex,
expensive and time-consuming. In this paper we report about a thrombin aptasensor, able to resolve concentrations in a
range of 6 orders of magnitude, and provide the microscopic interpretation of its electrical response on the basis of a single
macromolecule approach. This investigation has been performed in the framework of an emerging branch of electronics
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Graphene Fluorescence Resonance Energy Transfer Aptasensor for the Thrombin Detection, Analytical Chemistry 82, 2341-2346, doi10.1021/3c%025384 (2010),

Combining nanomaterials and biomolecule recognition units is promising in developing nowvel clinic diagnostic and protein analysis techniques. In this work, a highly sensitiv
and specific fluorescence resonance energy transfer (FRET) aptasensor for thrombin detection is developed based on the dye labeled aptamer assembled graphene. Due to the
noncovalent assembly between aptamer and graphene, fluorescence quenching of the dye takes place because of FRET. The addition of thrombin leads to the fluorescence
recovery due to the formation of quadruplex-thrombin complexes which have weak affinity to graphene and keep the dyes away from graphene surface, Because of the high
flucrescence quenching efficiency, unique structure, and electronic properties of graphene, the graphene aptasensor exhibits extracrdinarily high sensitivity and excellent
specificity in both buffer and blood serum. A detection limit as low as 31.3 pM is obtained based on the graphene FRET aptasensor, which is two orders magnitude lower than

=X Groups Shared by Others
E_] smilesun@uste.edu, 0.

v

those of fluorescent sensors based on carbon nanotubes, The excellent performance of FRET aptasensor based on graphene will also be ascribed to the unigque structure and
electronic properties of graphene.
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