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AR 15 min LABR ZSH W A0 4, I i AE A AR
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GG IR 4y R pH 6.5 F1 7.2 B9 AR
W% CT-DNA [ 1.0 x10~* mol *L~' TH +0. 025
mol * L~ BEMRER S th ISR . FEZO IS EERT , 3
KRN 550 nm, AKFHOGCIEHETEFE N 570 ~ 800
nm. CD JGiE & H AL St E B R 0. 2 cm, 175
MYEE LB R BE 6 (deg * cm? * dmol ') s, £
FHIE A 200 ~ 500 nm.
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Fig.1 The cyclic voltammograms of the TH
solutions with different concentrations
of CT-DNA on the Au electrode
10°[CT-DNA]/mol*L"":a)0, b)3.8, ¢)7.6,
d)11.4; pH of solution: 7. 2; scan rate: 20 mV-*s™'

CT-DNA J&, TH /Y E°'FLi%H CT-DNA B 1IEF.
Bian, 4 CT-DNA ¥&JE N 1. 14 x 107> mol - L' A
(El1, ik d), TH® EH-160 mV, L&A
CT-DNA I IEFE T 60 mV. #% 18 Bard Millian %5
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AR, FRIATEIL pH JE I A, TH A1 CT-DNA 1E
78 R AR, DB ER 3 . S5
W pH M 6.5 B, A B BB B/, Ui
YEFIWEES , FIHE TH Hi 430 B N 15 H 1Y
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Table 1  The relationship between pH and A E*’
pH 4.5 5.6 6.5 7.2
AE'/mV -40 - 36 -14 60
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B2  A&7FREHKE CT-DNA K TH Fi& (pH =
7.2)RHRIEE

The fluorescence spectra of 1.0 x10*
mol:L-' TH +0. 025 mol*L ! phosphate
buffer solutions (pH =7. 2) with different
concentrations of CT-DNA
10°[CT-DNA]/mol*L"":a)0; b)0.76; c¢)1.52;
d)3.04; €)6.08

TH LI A456 75 CT-DNA MIEAEH . 4%
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WEARRE H S5, PR pH 30 2 5%
Xof LA Ji b AR AN 8 T LA AR A B A
2.2 THE CT-DNA R &2 ARG R

Kl 2 k&% AR W B CT-DNA B9 1.0 x 10
mol * L~' TH 7€ pH 4 7. 2 B IR £h 2% vh i W h
550 nm 1E Rk I 26 & S IE R . i ]
U, YIERCH A CT-DNA B, TH & 5HE4 T
615 nm 4t (Hh4k a). B TH WP CT-DNA & JE
FIXETN, TH 7E 615 nm 4 F 26 5 05 5 8 28 A [ A1
(HhZE b.c.d.e).

CT-DNA X TH ZEGRY K AE HI AT BEJ& TH ik
AZ| CT-DNA B G-C B4 X, Bk G(SZIER) 5
TH FRE A S Z B LA T Pl PR e
Stern-Volmer J7 R >R AGHE K & £

I/ I=1+ Ksy[DNA]
A, 1 14352 TE CT-DNA K4 CT-DNA Hf
TH )22 G, Ksv J& Stern-Volmer 78 K %1 .
WL BAIERA LRI RE, SRIBFEpH I 7.2 1Y
TH-(CT-DNA) BB KEE, Ko 5T 1.01 x
10" L * mol ~".

Fig. 2

B3 A&FRERER CT-DNA K TH &% (pH =
6.5)ERILE

The fluorescence spectra of 1.0 x 10 ~*
mol-L-"' TH +0. 025 mol‘L ' phosphate
buffer solutions (pH =6. 5) at different
concentrations of CT-DNA
10°[CT-DNA]/mol-L"":a)0; b)0.76; ¢)1.52;
d)3.04; €)6.08

MW pH A 6. 5 B, 7E TH HE i I AR A
WEEHY) CT-DNA J&, SO ET R (K13) .
i, 4 A CT-DNA BIHRE R 7.6 x 107 mol -
L' B, 7€ pH b 7. 2 BT, SO WD T
28.1% (& 2, 1%k b) , MITE pH A 6. 5 B, 2%
JEIR NI T 49.5% (K 3, th&kb) . #& BidJr
T2, SKISTE pH 6. 5 IEW T TH-(CT-DNA) IR 1Y
Ksv % T 1.46 x10" L-mol ', KT pH 7.2 %
WY Ksy.

Fig.3
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The CD spectra of DNA in (1)pH =7.2; (2)pH =6. 5 phosphate buffer solution

[TH]/mol-L"": (a)0; (b)1.0x10""

SCR A K, 7E TH WP A CT-DNA J5 ,
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3 nm (&l 4,14 b).

YIRS W T 8 3R W 43 T b PR BE 1 B K P
Hanm 20, BEHATE pH 6. 5 MW T, TH B R bk A
#I| DNA XS FELSFyrh, et T DA RER] 3 BT
WIRBITE pH 6. 5 MYV IR 9 S0P K 800 3 i 11 30
% kAR R, 7E pH 6. 5 MIE W, TH
FI CT-DNA [4F F by i e A Rl A 45 & B Fh 75
3, MR MR, S VR A TH 30
A% DNA P XUREZEF
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(K1 AVEFH{# CT-DNA (1) B Uk 5 FAIK .

MW pH R 6. 5 B (B 5(2) %k b) , IE R
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T ~5%. XWit—LUiTE pH 6. 5 MR T,
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AR REXY], WWH pH XF TH
CT-DNA W AH B AE 7 XA B R R . £ pH
7.2 WWEPRILZZ P W, TH 5 CT-DNA Z[H] 1)
VER D7 LA A 456l 3 78 pH 6. 5 FUBEFRER 2% b
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Effect of pH on the Interaction Mode between TH and CT-DNA

Du Jiang-Yan"* Huang Xiao-Hua’ Xu Fei® Xing Wei' Lu Tian-Hong"?
('Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022;
*College of Chemistry and Environmental Science, Nanjing Normal University, Nanjing — 210097)

Abstract  The effect of pH of solution on the interaction between TH(thionine) and CT-DNA was studied
using electrochemical and spectroscopic methods. The electrochemical results indicated that the interaction be-
tween TH and CT-DNA is in the intercalative mode in the pH 7.2 phosphate buffer solution, but both inter-
calative and electrostatic modes exist in the pH 6. 5 phosphate buffer solution. Fluorescence spectroscopic results
showed that the fluorescence intensity of TH is efficiently quenched by CT-DNA bases. The quenching con-
stant, Ksv obtained from the Stern-Volmer equation for the pH 6. 5 solution is larger than that for the pH 7. 2
solution indicating that the interaction between TH and CT-DNA in the pH 6. 5 solution is stronger than that in

the pH 7. 2 solution. The conclusion is confirmed by the results of CD spectroscopic measurements.

Keywords: Thionine, DNA, Electrochemical reaction,  Fluorescence spectrum,  Circular dichroism
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