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BB MgCL, W B 6 [ 2548 A k271l
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fH1.0.0.3.0.05 um ALO, ¥y A6, 3fH K
SBEREB A TG VRS 3 min, {4 AR R T
BT . PR AR E T 1.0 mol/L NaOH %5
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(a) Cyclic voltammograms and ( b) Nyquist plots of bare gold electrode ( curve a) and DNA-modified
electrode( curve b) in 2 mmol/L[Fe(CN),]1"®*"( 0.1 mol/L KCI, pH 7.4)

Fig. 1
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nmol/ L ¢ B 5 Fil N R A FL AL 2415 5 AR 1k, 11t
Hit (S ) B He " W 38 AR B 8 k. LA
Tt AR R AC = C - C, (G, TG He* i
FFE B T C ORI He i A3 e ) X
Hg " e X BPE [ AC 15 Dgeye - 721 B T 1]

Fe (CN) 6

®. -

X

o E

Fe (CN) 6
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—Au__
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B2 ETF DNA BFEERmLEEy H th WX , % th H Y A% IR A Xof th
R He' iR HIREIMIFR & 0.5 nmol/L (S/N=3),
Fig.2 Schematic illustration of electrochemical 50
biosensor based on charge transport of DNA for b
the detection of Hg’* E" 40
g 30
B E b3k He A 4% R 1 vl A7 (18] E 2
3), AR T L B VA ok 5 5% DNA 24 v A o
5 He' " PUIRT IS A TF e i it 1 A S g 10
AN 3 B, M2k a g B 1 T 547 T-T e
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2.3 Hg MIEENE

IfE/s Time

3 DNA W§E&iHm4ES 10 pmol/L Hg'* 125
BT (H%k a) FI/E (HZ b) WItREEHK
Fig.3 Chronocoulometry at —380 mV of 2.0 mmol/L
[Fe(CN)4]°" plus 2 pmol/L MB (pH 7) at
a gold electrode modified with DNA duplexs
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containing T-T mismatches before ( curve a)and

after the recognition with 10 pmol/L Hg’* ( curve b)
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Fig.4 The detection of different concentrations of Hg’* ( a) Chronoloulometric curves; (b) The relationship

between the logarithmic of Hg** concentrations and AC
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Fig.5 specificity and selectivity of electrochemical

biosensor for the detection of Hg’*

F1 YL LERESR D He ' 4
Tab.1 The determination of Hg’* ions in real samples by using the proposed method
£ 5K HeEE  Concentration - &S
Sample mA ng * {J &/ (nmol/L) k& 0] Hg2 * Y/ (nmol/L) Recovery
e 10 9.9 1.3 99
Al
X ) 100 98 0.43 98
Ctenopharyngodon idellus 1000 1005 0. 61 101
50 52 1.4 102
PIE (i)
. 500 490 1.42 98
rap 5 000 4990 0.27 99.8
3 s P L 5 AR UL B B R AL ORI 5 5 A e T
Al

AT T-T 5 He' pRE b, 456 1

T R EEPRMEL AT AN He s Ak A%
FEAG IR k A ) A2 et T PR R L A I 2 Ak
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thymine interaction in the DNA hybridization on the surface of

Electrochemical biosensor based on charge transfer of DNA duplexs for the
detection of Hg**

YU Yali', LI Yan', ZHANG Junling®, WU Jikui'
(1. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. College of Fisheries
and Life Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In this paper, combined Hg’* specific recognition of thymine with chronocoulometry, we
constructed a highly sensitive electrochemical biosensor based on DNA-mediated charge transport for the
detection of Hg”" in aqueous solution. DNA duplexs with one T-T base mismatch were assembled onto a gold
electrode surface through Au-S bond. Chronocoulometry was used to detect Hg”* in 2 mmol/L [ Fe(CN),]°~
(0.1 M KCI, pH7.4) containing 2.0 wmol/L MB. T-T mismatch blocked the internal charge transfer of the
DNA duplexs. In the presence of Hg** | the DNA on the electrode surface specifically recognized Hg’* and
formed thymine-Hg* -thymine complexs. Thus, internal charge transfer path in dsDNA was formed,
significantly improving charge transport onto the gold electrode surface. The results showed the
chronocoulometry of DNA-modified gold electrode increased with the increase of Hg’* concentration at the
reduction peak of methylene blue ( —380 mV). The change of chronocoulometry was linear with regard to
lgey,2+ over a concentration range from 1.0 n to 10* nmol/L. (R* =0.997) and with a detection limit of 0.5
nmol/L (S/N =3). A test for a series of interference metal ions showed that this biosensor based on DNA-
mediated charge transport is highly specific and selective toward Hg’ " .

Key words: Hg’ " ; biosensor; DNA; chronocoulometry; electrochemical impedance spectroscopy
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