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1 15
Analytical Chemistry

TRIEN R,

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
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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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THROMBIM.-Mature 355, 564-566,doi:10.1038/355564a0(1992) +

APTAMERS 1 are-double-stranded- DMA- or single-stranded- RMA- molecules- that bind
specific- molecular- targets.- Large randomly- generated- populations  can- be- enriched-in
aptamers by-in-vitro- selection- and- polymerase-chain reaction - 1-11.- But so-far single-
stranded -DMA has notbesn-investigated for aptamer-properties, nor-has-a-target-protein
been-considered that-does notinteract physiologically with-nucleic-acid. Here-we describe
the-isclation- of-single-stranded- DMNA-aptamers to-the protease- thrombin-of - the- blood
coagulation-cascade-and report-binding-affinities-in-the range-25-200-nM.-Seguence-data
fram-32-thrombin-aptamers,-selected-from-a- pool of DMA-containing 60-nucleotides-of
random- seguence,- displayed- a- highly- conserved- 14-17-base- region.- Several- of these
aptamers-atnanomolarconcentrationsinhibited thrombin-catalysed fibrin-clot formation
in-vitro-using-erther-purtfied-fibrinogen-or-human-plasma.+

a1+

Proceedings-of the-Mational-Academy-of -Sciences-of the-United-States of-America+
THROMEIM-BIMNDING DNA - APTAMER -FORMS A-UNIMOLECULAR - QUADRUPLEX-STRUCTURE N

SOLUTION. Procesdings- of the- Mational Academy- of- Sciences- of the- United- States of
America-80,-3745-3749,-doi:10.1073/pnas.80.8.3745-(1883) +

We-have usedtwo-dimensional H-1-MMR spectroscopy-to study-the-conformation-of the
thrombin-binding aptamer d(GGTTGGTGTGGTTGGE in-salution. This-is-ane-of a-series of
thrombin-binding- DMA-aptamers-with-a-consensus 15-base-sequence-that-was recantly
isalated-and-shown to-inhibit thrombin-catalyzed fibrin-clot formation-invitro [Bock. -L.-C..
Griffin.-L.-C.-Latham 1-&_ ermaas, E.B.-& Toole 1-1-(1992) Mature{London) 355, 564 -
566].- The- aligonucleotide- forms-a- unimolacular- DMNA-quadruplex consisting - of two- G-
guartets  connected- by -two- TT-loops-and-one TGT- loop.- A potential T.T-bp-is formed
between-the two TT-loops- across the- diagonal-of the top- G-guartet. Thus.- all- of the
invariant-bases-in the-consensus-sequence-are base-paired - This aptamer-structura-was
determined-by-MMR-and-illustrates-that-this-molecule-forms a-specific- folded -structure.
Knowledge-of-this-structure-may-be-used-in-the-further-development-of oligonuclectide-
based-thrombin-inhibitors.+
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