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Detection of DNA Hybridization Characteristics Using Electrochemical methods

Do-Kyun Kim*
*Dept. of Electrical Eng.. Dong-A Univ.,

Abstract - The determination of DNA hybridization
can apply the molecular biology research, clinic
diagnostics, bioengineering, environment monitoring,
food science and other application area. So, The
determination of hybridization is very important for
the improvement of DNA detection system. In this
study, we report the characterization of the DNA
hybridization by the electricalchemical methods. A
new electrochemical biosensor is described for
voltammetric detection of gene sequence related to
probe oligonucleotide of bacterium FEscherichia coli
0157:H7. The biosensor involves the immobilization
of a 18-mer probe oligonucleotide, which is
complemetary to a specific gene sequence related to
Escherichia coli O157:H7 on a gold electrode through
specific adsorption. The probe oligonucleotide was
used to determine the amount of target
oligonucleotide in solution using mitoxantrone(MTX)
as the electrochemical indicators. The cathodic peak
currents (Ipeak) of MTX were linearly related to the
concentration of the target oligonucleotide sequence in
the range 1{zM)~0.1(nM). The detection limit of
this approach was 0.01(nM]. In addition, these
indicators were capable of selectivity discriminating
against various mismatching condition.
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Table 1. Sequences of probe and target oligonucleotide

oligonucleotide base sequence

probe (PB-1) 5' TGCAGAGTGGTATAACTG 3

complementary g o\ GIPATACCACTCTGCA 3°

(CR-1)
Mismatching 1 \ .
(MR-1) 5 GGTTTCCATGACAACGGA 3
Mismatching 2 N .
(MR-2) 5" CAGTTATGCCACTCTGCA 3
Mismatching 3 . .
(MR-2) 5" CAGTTATACCACTCTGCG 3
Mismatching 22 \ .
(MR-22) 5" CAGTTATAGGACTCTGCA 3
Mismatching 33 \ .
(MR-33) 5 CAGTTATACCACTCTGGG 3
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Fig. 1. Schematic diagram of experimental apparatus
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Fig. 2. Cyclic voltammograms of MXT accumulation
on bare gold electrode, ssDNA and dsDNA
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Fig. 3. Cyclic voltammograms of MXT accumulation
as each concentration of complemetary
oligonucleotide
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Fig. 4. Cyclic voltammograms of MXT accumulation
as complemetary and each mismatching

oligonucleotide
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