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Abstract : An aptamer-based biosensor using a new redox indicator has been examined for the
electrochemical detection of thrombin. The aptamer modified primary aliphatic amine was cova-
lently immobilized onto poly-(5,2":5',2"-terthiophene-3'-carboxylic acid) (polyTTCA) layer.
Tetrabromophenolphthalein ethyl ester (KTBPE) was interacted to aptamer and used as an elec-
trochemical indicator. Prior to the detection, the oxidation reaction of KTBPE onto aptamer
modified layer was also investigated using differential pulse voltammetry. The characterization
of the final sensor (KTBPE/aptamer -polyTTCA) was performed by voltammetry, QCM, and
ESCA. After binding of thrombin onto KTBPE/aptamer based sensor, the peak signal of
KTBPE was gradually decreased. The sensor exhibited a dynamic range between 10.0 and
100.0 nM with the detection limit of 1.0 + 0.2 nM.
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detected), tetrabromophenolphthalein ethyl ester
potassium salt (KTBPE), 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES), 1-Ethyl-3-
(3-dimethylamino-propyl) carbodiimide (EDC),
dichloromethane anhydrous (99.8%), tetra-n-
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analyzer (Bioanalytical Systems Inc., USA) & A}
g3ttt BE A9 AFAEN fEd @4
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7% A=, 2al Pt S A 502 747} ALE
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£ VG Scientific ESCALAB 250 18]3 QCM-&
Zeiss FE-SEM Supra4d0 VP (ESCALAB 250,
Germany) SEIKO EG&G model QCA 917 PAR
model 263A potentiostat/galvanostat (USA) (F4=
A7 ZHHE A= (@A 0.196cm’; 9.0 MHz;
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Scheme 1. Schematic representation for the sensor probe.
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HelelA 100 mV/se] FAREER 13 £3AA 7]
=3 stk polyTTCAZ WAE AL 10.0 mM
HEPES H¥ (pH 7.4)% A3 & A|2¥ 10.0 mM
EDC &0l 30°CollA 12A17F 591 & WAzl &
1 x 10°M2] EFH -G A] 24]7F FF FE w7
(shaking incubator)E ©]835} 120 rpme] &= &
At A A sEA Y. A7 23 1.0mM
KTBPEE £vislsl7] #3] olek&= 0.1 M Tris-
HCl (pH 8.0) &d4& 1112 4& g0 Hojx
40°Coll Al 3047} sonicationstA T 0.20 um pore
size®] EIE o|&alo] &g it o]FA A=
H g et E HAE AFE 9 3087 A2
oA BFeAIZITE KTBPEZ WHAE A=FS vy &9
o2 AHE F 100.0 uM] EER £ HFE
29 2 (25°0)00A 120 rpm EEE AT F
Hh& AlZ T (Scheme 1).
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Fig. 1. (A) XPS spectra of (a) N1s and (b) Ols peaks for the TTCA, aptamer/TTCA, and Indicator/aptamer/TTCA
layers. (B) QCM analysis (a) NH,-aptamer is immobilized on TTCA/Au electrode [1 x 105M aptamer in 0.1 M K*-Tris
buffer (pH 7.4)] and (b) thrombin interacted on aptamer/ TTCA/Au electrode [thrombin: 100.0 nM in 0.1 M K"-Tris

buffer (pH 7.4)].
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Fig. 2. DPVs at (A) different modified layers ((I) aptamer, (II) KTBPE(indicator), (II1I) after thrombin detection, and
bare GC). (B) different conformational aptamer, (C) dye without thrombin and with thrombin interaction (folding
aptamer), and (D) indicator at different concentration of thrombin (inset: calibration plot: I,, versus concentration of

thrombin).
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Fig. 3. (A) DPVs of 1.0 mM KTBPE in each pH buffer solution. (B) The plots of pH versus peak potential for 1.0 mM
KTBPE solution.
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Fig. 4. DPVs of indicator at the different protein
electrodes: indicator, thrombin, Igg, Cyt C, and BSA.
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