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Electrochemical Gene Detection Using Hoechat Groove Binder
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Abstract : In this study, a DNA chip with a microelectrode array was fabricated using microfabrication technology.

Several probe DNAs consisting of mercaptohexy! moiety at their 5 end were immobilized on the gold electrodes by
DNA arrayer. Then target DNAs were hybridized and reacted with Hoechst 33258, which is a DNA minor groove
binder and electrochemically active dye. Linear sweep voltammetry or cyclic voltammetry showed a difference

between target DNA and control DNA in the anodic peak current values. It was derived from Hoechst 33258

concentrated at the electrode surface through association with formed hybrid. It suggested that this DNA chip could

recognize the sequence specific genes.
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(a) 32 channels - microelectrode array

(b) catridge type microelectrode array
Fig. 1. 32 channels microelectrode array.

3.2 Hoechst 332589 A 7|si8ta 54

02M <4t wHFAA  ds-DNAS #HE nlA
Hoechst 3325891 CVE &3¢ ZAIr 29 20t &9
Zo} Hoechst 332588 %3t &= ZASd= ¢
140mV, -30mV 2o 2482 47HE gazt Jeiyg
th of HAay Az AFd 93lo tfzpz Aztale
EHAE S ol % Aoz Azt Hoechst 33258
& §9F A A$, F 550mV FIZXEE FF
8 AF7F F7bsbe, Hoechst 332587F Ab3iutg& dozl
Aoz Aztdd. 8y, #duas FYHA goeng
Bt Hon Agtgol APsduin AZEd. £,
Hoechst 332589] 43t %9l tishAli= Ishimori"® %
o] ol E Y NIA ¥od Rez FHsta U

Hoechse 33258
Bx:38%m
Pu: d62am

&0 s
-0 [} 100 “o 500 500
E vs. AgAgQ1 (V)

Fig. 2. Cyclic voltammograms of Hoechst 33258 at
microelectrode array.
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Fig. 3. Fluorescence image of Hoechst 33258 after
hybridization on the electrode.
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Fig. 4. Cyclic voltammograms of probe modified
electrode.
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Fig. 5. Linear sweep voltammogram of Hoechst 33258
after immobilization of probe DNA.
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Fig. 6. Linear sweep voltammogram of Hoechst 33258
after hybridization with target DNA and mismatched
DNA.

4.2 &
B o=golNE A, Fo4, AgasEe] WolN ¢
¢ vadIoldoly DNAYE Aua g Zdo
2 o), BT Te ARE AN
D EEG224Y R ATFRIEL olgdo) B
MadFe WLE WA maRFoido)y

DNAZ & A3
F A3 €l &71E 2% probe DNAE 143}
¥ #, ferricyanide/ferrocyanide & d¥F 44 CVE
&A% A, probe DNAS nA33tA g& =4
2HFHE AIFqHE Fe¥9 CVol aolg ¥ £
ARNow, probe DNAZF AFERA LA A
&% Q39 =S, YA543 probe DNAE
A AolE nARE AT + AU
probe DNA®9] 2R3} s=o] tsiA FES HH
9] probe DNAY s %i= 100nMo] it}
probe DNA (HIV SK38 probe)oll t& |7|uwjde
Zt= target DNA (HIV SK38 target) £+ fE&
DNA (HIV SK39 target)& #8274, LSVE 574
& A, 4dx9 AstAfgge] Aozt wAlshd,
target DNAE 7iglgx ez &% & A

2

~

3

=

4

=

el 2

‘. A= g at Ao M ES R
(R08-2003-000-10312-0) Qo2 FP=H AL

=
H
e
2

_69_



(1] HAALA G, L8N s d ke > 7L 2
AT Ly, BN - 2, 1988,
[2] W HEEr fl, TEUKDNABE L, BNOLIK, 1995,
[3) 1L Exs fb, "= 7ues—zvTre{rut
b a=7 2y, KU, 1992,
[4] T. Livache, B. Fouque, A. Roget, J. Marchand, G.
Bidan, R. Téoule, and G. Mathis, “DNA Chip
on a Silicon Device : Example of Hepatitis C
Virus Genotyping” , Analytioézl * Biochemistry,
255, pp.188-194, 1998. ‘ »

{5] D.Y. Guschin, B.K. Mobarry, D. Proudnikov, D.A.
Stahl, B.E. Rittmann, and A.D. Mirzabekov, *
Oligonucleotide Microchips as Genosensors for
Determinative and, Environmental Studies in
Microbiology” , Appl Environ Microbiol., 63(6),
pp.2397-2402, 1997.

[6] S.P.A. Fodor, JL.. Read, M.C. Pirrung, L. Stryer,
AT. Lu, D. Solas, ‘“Light-directed, spatially
addressable parallel chemical synthesis” , Science,
251, pp.767-773, 1991.

[7] S.P.A. Fodor, RP. Rava, X.C. Juang, A.C. Pease,
CP. Holmes, CL. Adams, “Multiplexed
biochemical assays with biological chips” , Nature,
364, pp.555-556, 1993.

[8] M. Schena, D. Shalon, R.W. Davis, P.O. Brown,

“Quantitative monitoring of gene expression
patterns with a complementary DNA microarray
", Science, 270, pp.467-470, 1995.

-.70_

[9} G. Marrazza, 1. Chianella, M. Mascini, "Disposable
DNA electrochemical  sensor for hybridization
detection”, Diosensors & Bioelectronics, 14, pp.43,
1999.

{10} S.0. Kelly, Em. Boon, J.K. Barton, NM. Kackson
and M.G. Hill, "Single-base mismatch  detection
_based on change transduction through DNA”",
Nucleic Acids Research, 27, pp.4830-4837, 1999.

[11] E. Palecek, M. Fojta, M. Tomschik, J. Wang,
Electrochemical biosensors for DNA hybridization
and DNA damage” , Biosens & Bioelectron, 13,
PP.621-628, 1998.

[12] J. Wang, X. Cai, G. Rivas, H. Shiraishi, P.A.M.
Farias, and 'N. Dontha, “DNA Electrochemical
Biosensor ‘for the Detection of Short DNA
Sequences Related to the Human
Immunodeficiency Virus” , Anal Chem., 68,
pp.2629, 1996.

[13] DH. Johnson, K.C. Glasgow, and H.H. Thorp, “
Electrochemical Measurement of the Solvent
Accessibility of Nucleobases Using Electron
Transfer between DNA and Metal Complexes” ,
J. Am. Chem. Soc, 117, pp.8933-8938, 1995.

[14] P.A Ropp and HH. Thorp, “Site-selective electron
transfer from purines to electrocatalysts
voltammetric detection of a biologically relevant
deletion in hybridized DNA duplexes” , Chem
Biol.,, 6, pp.599-605, 1999.



