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WA, &ouf FEZ2 VIO T2 32 5k
2V, BEAFEEZETREZ EOFEPRESR TV,
BAALFECHMB T 5 IS, DNAIWKCA Y ¥ —H L —
M A TICERAFEEREOD 25T 2 H, ZOBNE
1%, HEEYE2FHITAZ LT, DNAEBZHIET A Z
EAHHETHA. LPLEBRLIORETIE, 17—
L—% —O@RIME ) BIEORIN, 5FOEB~DOEE
R, —RYPOBBEBHEAIZEHAATRE L v BEZ FED.
INOLOMBERRRT A HEE LT, WESS 2 EERL
L, ZOERHD S DNA #7HIT 2 M #HE sh
TWBRY W LA Lids, ZhH5ORERER, RESR
WETOMENIEALTHS; HOERLICL > T&
IZDNA ZEIELEEA2FHERFICASNTVWES, &4
TO DNA OPEIIFD W7, i, okt vz
&L ToODNAERIE, THICRET SN Twiv, KT
Tk, HERSSOBLERICERL, S#LICEEbsn:
DNAEBZFMT 22 HNET S, £2C, BRILF
FEEHVT, £ TO—KH DNA BOHRIE % A7,

2 % R

2:1 AERVEE

SRIGIIAF Y U F - VBT AT 2l - —R
$H4 ) O DNA (EEFFIE, 5'GGC ATG AAC CGG AGG
CCC ATC 8'; \TF 4 — 1k ssDNA & BES) 1%, dbifd
VATLAFAZVRALIDEAL. FOR, DO
Peo THEL, BENEZT> THrLMEH L. hoiRE
IRC, GWMBAS V- V2R Lz BRI, 2 mE
HL-boRHHLZ.

BHEOF I —NIL sDNADERIE, 7/ Favy 7
(ND-1000; NanoDrop Technologies #, DE, USA) % H
WV, SYEIIEIZ X DT 7.

BEALFWE L, BRFHEEE (ALS1230; ¥ —=
—TAH) AW THEL.

KBBBIF~ 4 70T v ZA0WEEEIL, Jbm T

U R AT AR M e TR TR SR - 305 - 8566 IR
DEFHHE1-1-1

mL o B

(Model HZ-3000, 2 ¥ b1 —F —{% Model HQ-101B) @
bOE T,

2+2 FF*—JUL ssDNA D& EADEE(L

FF — VAt ssDNA % 0.1 mM ORI 5 & 9 (T
WEHWTHERL, £II0EHeeER (MBRIR, #1.6
mm) % QFHRIEL -5, SEMEPEFL, ROERIC

fit U7=. ssDNA OEIRIZH W BB oOMEIZ, Ro&E
DTHhbH: 10mM TF L I7 3 VUEERE (EDTA),

0.1 M NaCl # &t 10mM V) » BRI (pH 7.7).

2-3 BRALZEAE

BRALFEHER, BEOSEBRBEICTCHEER T 7.
Thbb, EHBICIE, DNABHIER, MHiciE, A4
W% 0.5 mmo), BRI, $/HERBREMEHL,
BiEEEE L7z 0.1 M BERER BT (pH 4.0) FTEHUIIZ 4T - 7=,
BB, UTX0E#lilLCHrEMIITAT, H/HEEE
WIZHTHEMTH L. BERAEMEE, KO 28, M
ISV ARN S A MY =ik (DPV) & EEMEMREEH
MUz DPVICBWTIE, WENRT A —FIEKRD LI
BELT 2OV AE, 50mV, 28V AR, 60 ms, EDIHE,
2mV/s, ¥ 7IVIE, 20 ms.

2:4 KEFEEFYA7ONT L RCLIRBESATE
KBREIF~ 4 20,55 v 2 (QeM) #lEix, Ldo
WEEBEBICL VAT 2. KRBT, FEEFEEH 10
MHz DIt ELHEO O % iz, KSR T % LUk
W — (EVOFEEIZ, 10mlBT) 2ESL, BikEo
LWEE MRS, DNA B AN L CHEROZE L% Bk
L7z, &8, ARTOWEKEE, 4.4%10° g/Hz cm’
Thb., BEIZIZ, BEKERV.

3 FERNROEE

DNA ZHlET Hu0lc, #HE, X7Vv4+ P F, 2704
F FOLEM L TOBLRFRILIZOWTHRE L. 77
YV, TFZY, FIv, YEYUoREEIIOWT
DPV IZ& D 0.6~1.25V ORI CHALERZME L 72, &
OFER, $FBMTIE, FTZVOARPBILEINDS Z 25
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Fig. 1 Differential pulse votammograms (DPVs) of

guanine and guanine derivatives

Solid line shows the DPV of 20 uM guanine with a scale
on left-hand side, broken line and dotted line, 2'-
deoxyguanine and 2'-deoxyguanine-b'-monophosphate
with a scale on right-hand side, respectively.
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Fig. 2 Differential pulse voltammograms (DPVs) on
ssDNA-modified electrode and unmodified electrode

Solid line shows the DPV on ssDNA-modified elec-
trode, and broken line, on unmodified electrode,
respectively.

hoiz (Fig. 1). Thbh, 77=r, F3v, VMY
i, & LTIERbTE R, REBMTIE, 7=
PICT T2 U BBALTE, ¥4 XY E Y FRREEMTIE,
FTRCOBEEPBLTRETH 507, EEHTI, BUE
DRSS, FT 2V ORPUHETH S EHFHL IR
ol Tl QTFFFRVIT IV, QFXXIIT IV
VB VEBIZOWTBLER ZFBRICHEL L 2 5,
Y7 BUSRRIEMICY 7 b 5%, HELRBRY—2
ZRETAHILNTER, T, KAOHMEL, i
ALTIEWRWDY, =2 BRIGHENROSTHEOBEE
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Fig. 3 Chronoamperograms on ssDNA-modified
electrode and unmodified electrode

Solid line shows the results on ssDNA-modified elec-
trode and broken line, on unmodified electrode.
Inner graph is an enlargement on the initial portion of
the outer graph. A potential of +1.2 V vs. Ag/AgCl
was applied on the base electrode.

BT B e ol BLEy, £BBEZHNTY
BEREMTOI7T=OlE (ThobbBEE/ILIN:
DNA &) ZFTE 52 LIRS,

DWT, F4 — 1k ssDNA % B EL L2 BREIZH L,
DPV Z47- 72, TO#iR%, Fig. 21T, T4bb,
O DNA BHiBEHE Wb L, 1L17VICERY — 27 2
gwaINhe. —7, REfMoBER (Fig. 2, ##H) TiE, Z
DL BBAEBREIBEIN VI ED2S, ZOBHE—
7k, DNAWCERRTZIDEZEZ LI LN TESL, WL,
ALY — 2 #iE, RREICY 7 PLTWARDOD, FF
FITTIVURTFFRIIT ) =) YREEITIFRE
DMNBIZHBHI NS, SO —2EiiZ, DNANOKE
Ry7VOMLERTH B2 54595, DNA EEL
DOEED, DNABEZZLEELZ LT, RAERTS
DNABVHLBELENTLEZLZOND), ZOE—2
BROKRESHBFIKREL TET S22 LD MHrDOR
Twa (ZITRF—FIIRL TRV,

BIZ, V72V BBILEMTH D Z L2l T 57
D2, EBVEMRCI > THILERZMNE L, 7=V
DAL R 2B 1.2V 2 EEMICEINL, BifEaHY
L7z, Fig. 3IIRT L9, BHEMIC L 2BILERE,
REHOZFNRLIYVLKEW, ZOEZHSTHE, 8uC
(F7=rEELT14x10 “mol/cm®) THol. —7h,
ssDNA DBELRAGLZH CIZLT, QCM 2L Y EEOH
FxITH L, 1.7x107" mol/cm® DF F — WAL ssDNA 7%
ERMMIFEALTVEI LD h o7, ssDNA—FFH
WTD2DT T RHEHETHIILEEZD L, HAEEN
FiE, 20X 10" " mol/em® &2 Y, 1RITE RO EIE
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/=1 KR, MEHE, FI9 . €ENETOr 7 = VHEEOBILERIZED { DNA BOE 977

LB I LGN o72. QCM & EBMEBRICE AREED
72X, DNAOWHEHBEIZL DL DEEZTWAED, 4
BEABGETHTH A, PELY, BRIALFNTELH VS
ZET, MEIELO SDNATRRZITADIEDREN
7z,

4 % =1

CEHEHVD L, T2 OBLBREZFHITE S 2
EWahotz. £/, &EIZFF— AL ssDNA 7 HOVE
FALEICE D EEEL, BEfbE /2 DNADZF T =D
FRALBEIW % DPV k& @BMEMEEZ B WCHHIL 7.
DPV TiZ, +1.17V uvs. Ag/AgCl ICHMERFRILY — 7 7518
Lz, BHUC+HI2VoBEMEHML, BREZMETS
L, DNAZEATH 77 = OBLERI BSOS,
B EmE OEDOBREIL, ssDNABRD Y7 = v 2T~
TERALL7MEEZ DL, KRBT~ A 705 o 24k
PODORELBIEI-H L Thbb, CEMEREICE
D, BRLOTFTZVPERTELIENSo7. BL
0, BERILENTEEZH VL L, fifEIC4S LD DNA &
REHIICE B Z L e h ot

ARUFFEIE, T AV F — - EEBARAHERE (NEDO)
DOHMBAMBFNRAER S (RIS E) OB %
ZFTEIT SN COREHY T, BHOEREET.
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Measurement of DNA Amount on Gold Plate Based on the
Oxidation Current of Guanine
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Electrochemical oxidation on a nucleic acid base, such as guanine, adenine, thymine, cytosine,
was examined ; only guanine could be oxidized on a gold electrode. Because deoxyguanosine,
deoxyguanosine monophosphate were also oxidized on the electrode, guanine in DNA would be
oxidized on the electrode. To prove DNA oxidation, thiolated-single strand DNA (ssDNA) was
immobilized on a gold electrode, and electrochemical measurements were performed: differen-
tial pulse voltammetry (DPV) and chronoamperometry were examined. The voltammogram of
DPV on an ssDNA-modified electrode had an oxidation peak at +1.17 V vs. Ag/AgCl.  The oxi-
dation current was caused by the oxidation of guanine in the DNA-base. The electrical charge
difference between a modified electrode and a bare electrode on chronoamperometry agreed

with the guanine amount of ssDNA on gold, which was obtained from the result of a quartz crys-
tal microbalance.

Keywords : electrochemical analysis; guanine; DNA amount; differential pulse voltammetry;
single-strand DNA ; thiolated-DNA.
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