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A Study on Electrical Properties of Dendrimer

Yong-Sung Choi, and Kyung-Sup Lee
Department of Electrical Engineering, DongShin University

Abstract - In this study, an integrated microelectrode array was
fabricated on glass slide using microfabrication technology. Probe
DNAs consisting of mercaptohexyl moiety at their 5-end were
spotted on the gold electrode using micropipette or DNA arrayer
utilizing the affinity between gold and sulfur. Cyclic voltammetry
in 5mM ferricyanide/ferrocyanide solution at 100 mV/s confirmed
the immobilization of probe DNA on the gold electrodes. When
several DNAs were detected electrochemically, there was a
difference between target DNA and control DNA in the anodic
peak current values. It was derived from specific binding of
Hoechst 33258 to the double stranded DNA due to hybridization
of target DNA. It suggested that this DNA chip could recognize
the sequence specific genes. It suggested that multichannel
electrochemical DNA microarray is useful to develop a portable
device for clinical gene diagnostic system.
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7189 AHoe 2ed (milliQ), EF olHE (Wako Pure Che
micals, Ltd.) B HAAFHE o€l AMEHAT plAAZ A
ol o3 F AL 44 £X 9999 %9 HE AHEIUY. X
EgAad0) A8d #HALEE positive®d®] OFPR 800 © #4
& NMD-3 (Tokyo Kasei Co )& Al&3ldch & diadoz: p
otassium iodide (Wako Pure Chemicals, Ltd.) 40 g, iodine (Wak
o Pure Chemicals, Ltd.) 10 g& Z&4 400 o] €&% AL o} &
3ttt 2E oA dozE FAJIEF  (Wako Pure Chemicals,
Ltd) 40 g, #slelA¢t3ledE (Wako Pure Chemicals, Ltd.) 100 g&
ZET 400 o 888 RE o] &3AT

A715 8 EAS A A ¥ (pHNE AARFLAVEF2FIE
(Wako Pure Chemicals, Ltd.) & Q422U EF12538E  (Wako
Pure Chemicals, Ltd) & ZAdd o|Fsixd. #Fz4A= (&/93%
2 AF)e FAFH9H (Wako Pure Chemicals, Ltd.), {32 § (W
ako Pure Chemicals, Ltd.), &4 (&7 = 05 mm)& AM§3d A3
stgch AAF AFo ANYE A3to, H4t (Wako Pure Chemic
als, Ltd.)& 1 MZ 3438l o &3¢
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9} EDTA& Y9 &g, (Wako Pure Chemicals, Ltd.)& Z A3
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mercapto- hexyl (Aldrich)$ Z¢4+2 1 mME ZA)3to o] &34
o},
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o 5 mM ferricyanide/ferrocyanide® ol&3tgdct. 4z H&e
% 2% w19 (DNA minor groove binder)24] 2'-(4-hydroxyph
eny)-5- (4-methyl-1-piperazinyl)-2,5'~bi- 1H-benzimidazoletrihy
drochlori de (Hoechst 33258) (SIGMA)S A1-&3t5ith Hoechst 332
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© BFEA ¥ d4S A% ¥3442 4P n Yot we Wy
24 5xSSC (standard saline citrate ¥+ saline sodium citrate)
£ 3 M g3UEE, 03 M FAAIEE, (Wako Pure Chemical
s, Ltd)& ZAgte] ol &3t wrg4 AydezA 10 % SDS
(A PIEE, (Wako Pure Chemicals, Ltd.)) €94& Z#|s}od
o] &-at o}
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Agoza He zt uadIAd o F7E S = 4359
probe DNAE DNAojd o]0} & o] &3l A &sl%th probe DNA
o] nARF A2 AHF AW 10 nMo] target DNA (HIV
SK39 target)& H3dlste] wgAl7l:, LSVE ZAHsI9S oo A
£ 29 19 Jedidch. probe DNAS nA &8s 4ZF 9 A2 54
A target DNAO] xR #Holzxl ¢2 wjdg zt:= 3FH9 probe
DNA (HIV SK38 probe, HCV la probe, CxT»~SH probe)& A
3§ AZME Zdz Ao & AHAFIHE YeEA ol o
8lo], target DNAel A8 %<l wl¥S Z+F probe DNA (HIV SK39
probe) & A3 AFoMe & AFH vindtd 2 A
Fgo] dojzrd. o] 2 ds-DNA (Fr A=A hybrid)el Ecjdeg
Hoechst 33258°] A@3sl97] dj#og Az

o] AFZXE, DNA oJdlo]o]g ol §slq & Hr|vigde Z
probe DNAE A3t x F7|MEE AEg £ UFE 25 A
ot o, EE& DNAZ o8& 3% 72| probe DNAY 4Fs}H 7 gkof
e 049 ol Bolxn Urt oA Hoechst 332589 A-T 971
Aolel $4% AYF} probe DNA F71%49 Zdole] g% 5, ©r}
A9 WF7t Fdg Aoz AT 2Rz, 359 HAzA
ds-DNASl d71% (A-T A¥ 2 G-C 2 s Hoechst
332589 AfAle #H7l ds-DNAS Zojol 9gt HAFgY o]
o g HAEY Warst Ut
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CagTog-SH HOV 1a HIV SK39 HIV SIS
feornpleinentaay

Probe DNA
Target DNA%} 187| A0[# mismatch DNA2| HIZE
Hoechst 332582] LSV.
Fig. 1 Linear sweep voltammogram of Hoechst 33258 after

hybridization of target DNA and 1 base pair
mismatched DNA.
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3.2 197| mismatch DNAS| &
Ao zt ol AdFAtl 100 nM2] probe DNA (HIV SK38 probe)
g 233 ¥ d& gruwjde 2 target DNA (HIV SK38 tar
EE DNA (HIV SK39 target)E ¥HS-AlA, LSVE &3
19e e AFE 39 2¢) el

o Target DNA (HIV SK38)
FATTTCTCCTACTGG

30 GATAGGTGGATTATY

1@y

20 B Control DNA (HIV Sh3y
TGOATTOTGGATCATA

AGATCAAGGACTAAAY
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Fig. 2. Linear sweep voltammogram of Hoechst 33258 after

hybridization of target DNA and 1 base pair
mismatched DNA.
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ol7} 7+ ZA =AUk o] A3 probe DNAC] 4B wig o]
old EEE DNAE WAz 2%, wgo] 7 wAax goo
2 W34oqE Aol ss-DNA (probe DNA)To] s 487}
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%= Hoechst 33258+ 79} 2@ska ekskeh. olo] tiaked, probe DN
Aol 4RHe WAL 2E target DNAE WSA7 A4 B34
oA ds-DNA (#2 =} hybrid)& 34522, Hoechst 332580} X
9 el A¥etel AFAolH SEslo] AHARe] FUE Ao
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3.3 Target DNAS| H&

49zt vj4ad 340 100 nM9] probe DNA (HIV gag SK38
probe)E& mA 3 & 001, 0.1, 1, 10 2 100 nM2 B ENA targe
t DNA (HIV gag SK38 target) £ £ EE& DNA (HIV gag SK3
9 target)S W3 AIA, LSVE FAHSIE oo A5 19 3
ERRlct target DNAS] tiste] S48 43 v=71 £718d w
2} Hoechst 332589 4tstd/atx Aestdct w2 Ao HFH
oz AYsigon AFFAY ds-DNASY %o o)-g8ta] Hoechst
33258°] A HAUGn A #H, ZEE DNAY dsf&=zE F
T Z7Vo| diste vlFe] AstAFaie F7to]l Asstd oy tar
get DNAd] ¥]dte] 2 7] &7 gt oj4de ZHd FEHe
7} 0.1'100 nMol M st d {gkell atE B £ 9o}, 948 d7de
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Fig. 3. Calibration curves for concentration of target DNA and
control DNA.
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