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(1:1) VW I A AR BT TS 1, 3033 [610.1 Hz ~
100 kHz, #£ @5 mV. 7£ % 4 5.0 pmol - L [Ru(NH;)]¢*"
+ 20 mmol - L Tris-HCI (pH = 7.4) Z& i W il
WG M4, WRE-0.6~0.2V, HH#EES0
mV s P e R Y5 F-0.5 ~ 0.1 'V, ik b
FEHE0.25 s. B U 5 2% vh i 35 7 8 A SR AR AE IR
JE(25+2) °C.
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LA 22 B S T [Ru(NH, )] W BT 16 1 el 4 55
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7, B [Ru(NH;)6]* 1 HL AL 215 5 A8 fh 3 5 (L
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2.1 BB FEREEE

1245 1 LA[Fe(CN)o** Ry Ak id R B, A [A]
A6 i P B 1 FR A 2 BB 3 18] . 38 Atk Hl A 1% BEL B 2
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Fig. 1 Schematic representation of aptasensor for detection of adenosine
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Fig. 2 Nyquist plots of different electrodes obtained after
treatment with 20 nmol -L' adenosine and in 5.0
mmol - L' [Fe(CN)sJ*** solution containing 0.1 mol-L"
KCI a. bare GC electrode; b. CNTs/GC electrode;
c.Apt/CNTs/GC electrode; d. BSA/Apt/CNTs/GC

electrode;e. BSA/Apt/CNTs/GC electrode
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Fig. 3 Cyclic voltammograms (A) and Chronocoulometric responses (B) of BSA/Apt/CNTs/GC electrode in the absence (a) and
presence (b) of 20 nmol-L" adenosine in 20 mmol- L™ Tris-HCI solution (pH = 7.4) containing 5.0 pmol-L" [Ru(NH;)s]*



54 3

XS+ A5 L FE T BRI R AG A 8 SABE S b v e A R O A A S - 389 -

FH ff (19 48 £k 1 AQ(C) AR ¥k ¥ C(nmol - L)),
MR r=09962, i FR2.7x10" mol-L' (30,
n=11).
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Fig. 4 Chronocoulometric response of BSA/Apt/CNTs/GC

electrode to different concentrations of adenosine (in-
set shows the chronocoulometric curve at low concen-

trations)

5 HC Al B Y RS I Y DNA i A= ) 1% J% H, Al 2020
AH E, BSA/Apt/CNTs/GC iR 4% Jak B A A5 48 i 11 2R
BCRE. A A BRI T =2 i SCRR I BN
K4 SR B TR PIR FR6ORE | R bR 0% RS
PRI 1L AR T R 100045 | %1 45 5§ 7 1A 4L 4k (SPR)
VHE A2 SR AW A 22 D 2B .

BSA/Apt/CNTs/GC & J&% Hi A 7] 52 BT Ji 1
PRHAG I (2434 /INB ). — B8 SR R LA bR R 1
T 7 e 85 ] 2 Al 5 30k %) e R T — e 347 4 9
AN,
2.4 fRRRERITEMNE

P15 4 A [ 552 56 25 A % I8 A A 7E 2 umol - L
57 (U) M (C) FRTE (G) 1Y HL A 27w 17 it £k
JE SR T 50 5 R AR E AL, B
W BB R AT (20 nmol - L) /&7, {5 55 4% R 3k A< R 17
i LA S A L, LR R T R
G S Hm B/ M 2. AT (21, M R
1) 5 MR RS R 2 8] LT3 & A AR R 5k
4545 [AlE BSA/Apt/CNTS/GCHL L fE4Fh 1 H IR &
it 4 P A A7 0 10 A 5 28 A B S 7 B — i TP A
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532 £ 1A H AR K 40 nmol - LR A, High
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A C U
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Fig. 5 Interference of nucleoside analogs (2 pmol-L") to
the detection system
A. adenosine (20 nmol-L"); C. cytidine; U. uridine;

G. guanosine

ZH A B T4 CCUKH B 4l KA A7, R 8 I A
HEH k5. SEVESHE, JF X B8
b, A B it A R
3 &

185 Bh BB 20 130 1A A8 HU 5 36 15 e 200 K 5 g o
ey R R AR R N A3 R B A A L A
TR H . HLIE PR T A6 A W [Ru(NHs) ) P i H A ]
W B F 35 AR DNARE 2% 1fif, H LAk S0k i A R AF
8 ] 3P T VR AR 5 A B ] s sk 48 A T I R
I MIDNAR Bt , BRIT 5] A S ARADNA HL A% 3= 1
JI5t 7% B0 [Ru(NHa) ) 480 Ak 40 J5E 068 A, 38 A A1, G Pl IAE
T P 5 B TR E 5.0x10™ ~ 1.0x107 mol - L!
T PRl 2 R P2t & BSA/Apt/CNTs/GCHL A A
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(2710 mol - L") N = 9 28 . /738 1T e id
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A Sensitive and Label-Free Electrochemical Aptasensor based on
Signal Amplification of Carbon Nanotubes

DENG Chun-yan'?, FAN Hui-min?, XIANG Juan? LI Yuan-jian"
. College of Pharmacy, Ceniral South University, Changsha , China;
1. College of Ph ¥, Central South University, Changsha 410083, Chi
2. College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: A label-free electrochemical sensing electrode for highly sensitive detection of adenosine was constructed based on the
signal amplification of carbon nanotubes (CNTs). The change in the interfacial feature of the modified electrode was characterized by
electrochemical impedance spectroscopy. Using [Ru(NH;)]*" as the signaling moiety, adenosine with concentrations as low as 0.027
nmol ‘L' can be selectively detected. Additionally, the fabrication of this present aptasensor was simple, time-saving and
cost-effective. Compared with other reported aptasensors, the proposed aptasensorhad advantages of excellent sensitivity, selectivity

and simplicity, which plays a potential role in development of aptasensor.

Key words: carbon nanotubes; aptamer; label-free; adenosine
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