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The Interactions between 5-fluorouracil-1-acetic Acid and its Capper(ID Complex with DNA
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Abstract: The 5-fluorouracil-1-acetic acid (SFuAA) and its Cu(ll) complex (5FuAACu) were synthesized and the

date for the crystal complex was obtained. The interaction of 5-fluorouracil-1-acetic acid (SFuAA) and its Cu(ll)

complex (SFuAACu) with DNA was also investigated by using spectral, viscometric, electrochemical and agarose

gel electrophoresis methods.

The results of interaction with DNA suggest that both SFuAA and 5FuAACu can

bind to DNA in a static electricity attraction mode. But the attraction of SFuAACu is greater than that of SFuAA.
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Table 1 Crystallography parameters
Molecular [Cu(CH,FN,0,),(H,0),]-4H,0
Molecular weight: ~ M,=581.88 D=1.745 Mg-m™
Space group: P2Je
7=2

a=0.830 4(1) nm
¢=1.108 2(2) nm
V=11 073(3) nm?
R[F*>20(F?)]=0.020

b=1.204 4(2) nm
B=92.41(1)°

Refinement:

wR(F?)=0.056
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Fig.1  Structure of SFuAACu

2.4 5FuAA K H Cu & 43t EB-DNA &3¢ 5

SREHIR T

24.1 YOS

i F SFuAA il SFuAACu A B %A 56, Hitk
K 2 3 i i AR AR 2 %8 (EB)FE S DNA %6
WEE, RS 5E — V1l 5>+, HA B 19— 55
B AE L — (R4 A SUZBE DNA P50 (0 B i 22 1], f 75¢
JE i E G, 4 EB 43 A DNA BUERJE o o 5
DNA ) BUE e 9 A B, 2025 W 3 ARG, — i
INH 4 EB-DNA {4 3 9 52 % 38 980 55 50% H. Cy/
Con<100 B ,M 5 DNA & 42T EB /9 i#ix AME
FH7 M SFuAA il SFuAACu X EB-DNA 14 & (9996
5 I 7 A RO 52 v R] DL 21 EB-DNA K R 11
WOEERERE (Cy/ Cona) HCAE R 3G T FEAK , (H
5FuAA Fll 5SFuAACu X EB-DNA A& & (9 2¢ e 15 K A&
FEARTE, 2M4hA SFuAA F1 5FuAACu J5 , EB-DNA 14
2 W58 B AR 2] 50% B ) R (R 43 91 135,
100, X B WA A5 97 55 DNA &4 TAEHT (HAS
EREPIT EB B9 AT,

2.42 5FuAA 1 5SFuAACu X DNA-EB %5

K7 =2 ] W

TE — & 5] DNA-EB % ¥t in A A [6] e B2 1Y
5FuAA Fll SFuAACu W, LGSR EE Fyl F(Fy JF 57
W AR AEAE MAEAE SFuAA SFuAACu I Y 2¢ 5% 38
JE) ORI Cy 1ERI(E 2), R4 48 i 58
Ve RBR®, T sh BB KA K F F X C,
EE¥ S —HL, K 2 &S, L SFuAACu

SFuAA (1) B 43 51 % EB-DNA 14 £ 19 % % i 1k
K Eih 4, B, AR SFuAA Fil SFuAACu X}
DNA-EB {4 % ) 5 a5 KA 5040 1) s 25 45 K uk
AR AT BE S P AR K AL R A 45 4R

3.5+

a
3.04

25 e
9 /
~ 204 /
1.5+ /.
/-
104 "¢
T T T T T
0 00 200 300 400

Csruaacu / (mol - L)

2.0 b =
I/
18 /
A
w16 /-
< =
S14 ./
12 o
./I
104 =~
T T T T T T ,
0 50 100 150 200 250 300

Csrusa / (mmol - L)
2 SFuAACu(A)Hl SFuAA(B)X EB-DNA {& %
S Al
Fig.2 Effect of 5FuAACu (A) and 5FuAA (B) on the
fluoresce of EB-DNA system
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Table 2 Variation of the relative viscosity (1,) of DNA

C / (mmol L) n

1h 48 h

EB 0.00 1.000 1.000
0.10 1.206 1.253

5FuAACu 0.00 1.000 1.000
0.10 0.993 1.036

0.20 0.988 1.029

0.30 0.982 1.023

0.40 0.981 1.010
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Fig.3 Cyclic voltammetry of SFuAACu-DNA system
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Fig.4 Agarose gel electrophoresis patterns for the cleavage

of pBR322 DNA by various concentrations of

S5FuAACu

Cleavage conditions: 37 mmol- L' DNA;

25 mmol L' NaCl in 10 mmol L™ Tris-HCI buffer;

pH=7.44; 37 °C for 3 h.

Lane 1: DNA control;

Lane 2: DNA+0.012 mmol L 5FuAACu;

Lane 3: DNA+0.024 mmol- L™ 5FuAACu;

Lane 4: DNA+0.036 mmol-L™" 5FuAACu;

Lane 5: DNA+0.048 mmol: L™ 5FuAACu;

Lane 6: DNA+0.060 mmol-L™" 5FuAACu.

1 2 i 4 B

K5 B EERXT SFuAACu Y 8200
Fig.5 Cleavage of pUC18/19 by 5-Fu-Cu in the presence of
radical scavengers
Cleavage conditions: pUC18/19; 0.06 mmol - L™
5FuAACu; 25 mmol- L™ NaCl in 10 mmol- L
Tris-HCI buffer; pH=7.44; 37 °C for 3 h.
Lane 1: DNA control;
Lane 2: 5SFuAACu;
Lane 3: 5FuAACu +2 mol-L™" MeOH;
Lane 4: 5SFuAACu +0.4 mol-L" DMSO;
Lane 5: 5FuAACu +0.4 mol- L glycerol.
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