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Abstract The primary object is to investigate the interaction between DNA and 5-fluorouracil (5-FU) in
the light of DNA modified electrode based on covalent assembly by the potential control. The cyclic volt-
ammetry and square wave voltammetry, along with ultraviolet-visible absorption spectrometry, proved to be
a powerful technique for the elucidation of interaction between DNA and 5-fluorouracil with methylene blue
(MB) as electroactive indicator. The results indicated that the peak potential shifts negatively with the in-
crease of the scanning rate. The ratio of anodic current to the cathodic current decreased with the decrease of
the scanning rate. The mechanism of the electrode is coupling electrochemistry-chemistry. The interaction
between MB and DNA is electrostatic interaction, while the interaction between 5-FU and DNA isintercala-
tive. These studies are very important for the design of DNA-targeting drugs in the hereditary engineering.
Keywords DNA self-assembly; potential control; gold electrode; 5-fluorouracil
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Figure 1 The cyclic voltammetry measurement for differently
modified electrode at the scanning rate of 0.1 Ves *

The supporting electrolyte is 0.05 mmolsL * MB solution of 5 mmolsL * pH
7.1 Tris-HCI buffer. 1—AET modified gold electrode; 2—DNA modified gold
electrode
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Figure 2 Anodic peak current ip, and catholic peak current iy
versus the scanning rate v (a) and the root of scanning rate v? (b)
for DNA modified electrode at different concentration of 5-FU
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PRI 0, AR I D 0 P Y AR A N B 2 3K, (HE
JRIE R e~y MHZEN S0 N &S, 75 1 mmols
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Tablel Thediffusion coefficient of MB at the DNA modified electrode

c/(mmolsL %) 0 0.01 0.04 0.06 0.08 0.10
(ip/v"))I(10® AesZev12) 28.38 39.27 51.36 69.19 81.39 91.14 100.25
AG")I(10°6 Aes’?ev 1) 0193 0.296 0.385 0.427 0.385 0.384 0.404
AD(/(10 ¢ cmPes ™) 4.48 6.85 9.89 7.84 8.91 9.36
Do/(10 8 cm?s Y 23.33 32.28 42.22 56.87 66.90 74.92 82.41

M 1A LLE 2 5-FU ¥ 100 mmoleL i 4L
P RBUEARIN 5-FU I (1) 4 1%, BIEERE 5-FU 3K 15
i, §ECRECEEIE N, i DNA OSSR ERE & AL 5
I 5~ FE LA 0 = P a2 BeA Ty DA 5-FU i
WG, W% M AN %] DNA B2 egsfdh, mred
A& A ATER.
2.2 DNA 5 5-FU tHE/ER B KK R IR R HIITE

ARSI 2 AR LU, 1 e J7 B Bk b AR 2 1 2
ok FIVEE: —05~0.1V Al 0.1~—05V; F1HE40
KN 20 Hz, RS A AV RIIA Jr g (1) U T2 L
Fr. ¥ 34 DNA B HARAEAN ) B5-FU B2 IR ) 538 Fik
MRz .
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Figure 3 Square wave voltammetry measurement of DNA
modified electrode at different concentration of 5-FU
The scanning scopes are from —0.5t0 0.1V and from0.1to —0.5V, respec-

tively. The supporting electrolyte is 5 mmolsL * pH 7.1 Tris-HCI buffer con-
taining 0.05 mmolsL * MB

M 3FTLAE Y, BEAF 5-FU R N, ok g
HLEM 7.907X 10°% A BT [4K 5] 3.917X 10 ° A, %k
I LT — 1.219X 107° A 141115 —4.688X10°° A,
RN —0.224 V ZEWiF5 5 ] —0.188 V, R LA
RAET IR, %485 R0 J7 bk AR 2 (il o i 45 1 e
F, o7 T L YA PR A8 A R 5 10 P R 2 i i &5 S e 4

— 5, XI5 UL 5-FU A1 DNA Ta) iOAH BLAE & N
1EH.
2.3 DNA 5 5-FU tHE/EABIZEIMNEIERYTiE

g 73— W9 5-FU FIl DNA A1 HAE =, 3k
AL E T I\ DNA 1 J5 5-FU AN [R]3K BE (1) 48 4
WOEE. B 4@)R 5-FU FEANFRIIREE R AR IO
W%, Kl 4(b)y DNA 5A[RE 5-FU AHEAEH J5 (148 4h
WG, Wk 4@ PN, fEARIMA DNA K, 0.04
mmoleL ~* 5-FU ) KW I £E 203 F1 265.5 nm; 203 nm
BRHUT AR U Bt 5-FU R (386 I3 A5 [ Kl Tl A%
Z, H 0.04 mmoleL (¥ 203 nm £ # %1 0.4 mmolsL L i}
) 209.3 nm; 1M 265.5 nm PRI (A AN BE 5-FU ik
FEMAR A AR AL, i A(b) BT, £ 5-FU FEAER
DNA 7£ 0.1 mgemL ™" [{JUKJE R A PN, 235148
203 F 260 nm; Bt 5-FU WL I3E N, 203 nm B 1%
Wiz A5 [ Kk 5 A% 3, i1 0.04 mmolsL ™ i f£) 206 nm
21 %% 0.4 mmolsL L I 1) 216 nm, 5AH [ 1140 5-FU
PRSI AR LA R 2R T 2088, B MIRZ M 0.04 mmole
L i 3 nn 384550131 0.4 mmoleL L 1) 6 nm, 5-FU 7 203
nm P IR ST A7 271 2% 2 ;T 260 nim [T AR i g
fEAIANT 5-FU J5 B 0.04 mmoleL M i) 262 nm 4g k3
0.2 mmolsL 1 1 265 nm, >4 5-FU [¥J#< 5 kT 0.2 mmole
LU, Wi T 264 nm db, ANBE 5-FU #RE AR AL 1T
B, ) DNA ERIMGIERBWh T BLEH, M 5FU 5
DNA JL[FRIAFLERS, KAMRIOEIEHA & 5-FU 1 DNA
BB IS IROE BE I T SN AL, i N DNA JEIROGEE
Frssgin. H4E Long $2H 1952, 24/ 115 DNA %
AEFENAVERIS, RR 5-FU [ o B F1 DNA It n Hi
AHE RS G, BRI K A 20 8, HaR @R N, BIg
JEEERIIN: /N5 DNA R AT A FH I, Wy
ANAE, DATSREE AR, R, R AT DU ik — 2
UEB T DNA 5 5-FU 2 [a] (P AH BAE & 36 AEH.

£ 2 DNA [f K6 B 5-FU #1742 4L,
Table2 The maximum absorption wavelength of DNA in the presence of different concentration of 5-FU

c/(mmolsL ™Y 0 0.04 0.06 0.10 0.15 0.20 0.30 0.40
JG DNA I Apgd/nm — 203 204 204 206 208 209 210
H DNA I Apgdnm 203 206 208 210 212 214 215 216
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6 ¢/(mmol-L™") ¢/(mmo
= : i b 7—DNA+0.40
23 6-0.40 25 7 6—DNA+0.30
TR
2.0 4 4-0.20 2.0 1 3—DNA+0.06
3-0.10 - 2—DNA+0.04
g 154 2-0.06 S 1.5 I-DNA
= 1-0.04 =
5 g
2 1.0 2 1.0
< <
0.5
0.5
0.0

T T T T T
200 220 240 260 280 300
Wavelength/nm

T T T T T 1
200 220 240 260 280 300
Wavelength/nm

B4 5FU fEARKREE T AMRIBOG ISR DNA SRR EE 1) 5-FU AH LA F 56 MR 1%

Figure4
3 it

AR FGAR R e kp AR 223, L MB iy Hy
TR RIS T 254 5-FU 5 DNA M EAER, Jfit
FT AR T ORG24 G584 —n] WGk At
517 DNA 5 5-FU AT EAER. 458K, DNA 5 gk
Y MB H i IR VE T, 117 DNA 215 254 5-FU /)
TR AEH S5 A TR AR, 5-FU 5
DNA 75 FUA R THI PRIk R DA Ay 3 r Ak 2 S5 W~k 27 i A
B RE, AR A A B S N T R
AN Tt TREH LA DNA S $EAR I 298 %
T E X, S TAE ek R 2 .
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