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Realization of a PCR—free, highly-sensitive DNA sensor
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A novel electrochemical technique for ds-DNA detection has been developed by combining
chloro(2,2:6°,2”-terpyridine) Pt(II) and a glassy carbon electrode. The intercalation of the
Pt(IT) complex into ds-DNA caused suppression of the electroreduction of the Pt(II) complex
owing to the steric hindrance, and subsequently, the electroreductive current for proton
that is catalyzed by the platinum deposited on the electrode by the reduction of the Pt(II)

complex. A target DNA content was determined from the decrease in the catalytic activity
of the electrode for reducing proton in the presence of probe DNA.

SEATIRTERA
(BHEHHAL - 1)
[ERESE GiEERESE & @t
2010 £ 1, 800, 000 0 1, 800, 000
2011 4 1, 300, 000 390, 000 1, 690, 000
R
R
FE
& 3, 100, 000 390, 000 3, 490, 000
ISR SO (e
P 053 F - #iH - o e

XF—U—R: A F o —, DNA, ®EEHE, PCR-7U—

1. BFIERRAEYS WO 5

e DR Y 2 5> DNA Wr v o F D
RS D VITERELT O WA, WE, Do
HiBpS & LT PCRGR Y A 5 —VPHERS) %
MLT, %925 DNAWH ORE, EE
B ng/mL UL B2 7225 £ T 106~108 {5 D1
MgZ4T-> C\Wab, L2 L PCR ICIZERM%Z
B A50H5T, I, FIEOFEAKDKE

BFcHszbohTLlLE-oT 5,
ZZTHL, & FIEA 1 pg/mL L~Ld
5 2 EEN DL, EAKICIZ PCR ©
BIERLICE &5 5 DNA Wi of ¥
WMdHWIEERT LB —OREEERTHE
LB,

T~ 1, DNA ® G-G 5\ % G-A #ric
WETHLATTIF DT Ty —h—R



VEM DO I OW TR 2 5 5 il
T, MTHERS DNA BINCEVME T4 %
Z &, TSRO TIE T 1 b Bl O
RO TRE 72D a2 S Z &R LT, #r
HEROCKTFTIZTEL LTI AT TF N
DNA LA L= Z LIk ByiREE IS
< HbDTHY, THITEWAESIRT DR,
PO T A EMmARIHEE O T & L Tl
=, 10 pg/mL 4 — 4% —@ DNA OH|E N Af
BERZ & &2H S MNnE LT (Analyst, 134
[2009] 2113), == T, —A#{ DNA & iR
ISR AT 2 Hedi k2B L, LV SN I
R kS B0 E i, PCR-7 ) —
TOREHR RSO DNA WA O HIE =B
LEDEEZBITEST,

2. WHEOE

FrE DY IERLS % > DNA Wrh &, ftho
DNA Bt i F7E T CTEE FIR 1 pg/mL L~L
THETAHZEEHAET D, Thbb, —
A$H DNA ([ZI3FE ST, A8 DNA L
RIZHEE T2 AR ERINL, ¥—F v
kN DNA 7% & ekt P I AR A B0 72 3R FL R 1) &
o7 —7 DNA Z#L, —AK# DNA
1%, ZHUCEE S A&EAOERTT - AT
DEEDIETZ2 70 b B TEROIKT &
LCEREICRMLEIY ETHHD0THD,

3. WHEDITik
(D &8 DT

WFSE 1 2 At L C bl I T PR 2 e
L7208, ZAREH DNA ~DA X —T1 L —
S —mn T A2 B ICRE T 22 L

AT, AR B A R DOMIER,

HDHWVEBAFDA L —h L —2— LR
WO Va5 — Mgk, AT EE
o BRI LT,

()& EHTH, FERERTAMIIC I L 7= B O A/
FIH

Wi L CIXEN AR TOT 2 b UiEsT
DBBENKEL, hoORNw 77T RE
TO/NS VBN RINT 2 2 ENHHT
bbH, T T ——REmROM, FHEE
W& QM REN MRS NS T T —R
VMBI W T B REEIT O,

(3)% —# v ~ DNA OH|E

H4&esE RS L O'% —4 ~ k DNA =&
fiix D DNA Z&atikBific % —4 v b
DNA L Einly 2 o7 a—7
DNA i+ %, #—% > h DNA & 71—
7 DNA L L&D A DNA O,
bbb o % —% v h DNA O &K
1795 &R 0iRTT - A4 HOME O
Ta78 FBETEROEKT & L TREEE
BT 5,

(4)DNA HIE & o —R1E
B FNNES e =EMm, ~A 7 okl
ER—RA LT AR Y —2HAET D,

4. WFIERE
(D A&sS R 0B

BEED Q&R NWTYH A 27U v 7R
NEET T DPEEITD, D)ETERE—7
DARRICBIER SN D 08D, i) A& A DiE
TLE—ZIZRNTF e FBILOERDA
RS HNAED, )7 e b BT ER
N— A8 DNA #Inc X v &0 B4, —
A DNA IINZ Z 03250, O=8%
HAEI®IRL, 70 (2,2:6,2”-FT /L)
NDALEADEANARICHE Y = & 2 R Lz,
X 1 #h#R(b) 1 0.1 M U »EekEfERK (pH 7)H,
Ty v—h—REBTHELZYA Y
Vo V7 RNLVEETT NTERITIE SRS
T2, Zhucxt L(@)ix 0.1 mM & H4:
PERZWIMLTWIET CoY A 270 v 7R
WVHET T AT, -1.0 V vs. Ag/AgCl iTiZ
SEIRDORITTERN RO B, ZOHIUTEN,
-1.1 V vs. Ag/AgCl i b BHE R 7w kv
EITTERDBIEIND,

Current density (mA/cm?)

11 -1 -09

|
15 -1 05 0 05
E (V)

1. Electrochemical property for Pt-complex
on the glassy carbon electrode by cyclic
voltammetry. Cyclic voltammograms of first
cycle on the glassy carbon electrode (a) in the
presence and (b) in the absence of 0.1 mM
Pt-complexes.
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2. Variations of reduction currents on GC
electrode in 0.1 M phosphate buffer containing
Pt-complexes at -1.1 V. Concentrations of
complexes are (a) 10, (b) 5.0, (c) 2.5, (d) 0.5
and (e) 0 uM.
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3. Relationship between the target DNA
concentration and the average increasing rates
of reduction currents obtained 60-70 s after
applying the potential.
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