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Fig. 1 Generation of superoxide catalyzed by quinone in biological
{A) and electrochemical (B) systems
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Fig. 2 CV of 0.1 mmol dm™® anthraquinone under argon (a),
saturated O, {b) or anthraquinone under saturated O, (c}in
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Fig. 3 DPV of p-benzoquinone (BQ), anthraquinone (AQ) or 6, 13-pentacenequinone (PQ) under saturated O,.
The conditions is as follows ; 0 mV init E, -1800 mV final E, 20 mV/s scan rate, 50 mV pulse amp, 50 ms pulse

width, 200 mV pulse period, § s quiet T
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Fig.4 PSCC of 6.1 mmol dm™® anthraquinone under argon (a),
saturated O, (b) or anthraquinone under saturated O, {¢).
The potentials are stepped from 0 to -1216 mV(Epcl of
anthraquinone) for 250 ms. Other conditions are as in Fig. 1
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Table I Chronocoulometric data for quinone and nitroarenes in the presence or absence of oxygen

nitroarene anion radical for superoxide generation

. Calalytic activity of quinone and

cormpounds Epcl® (s [Ss+0," (0,)° Amountof 0,-™  Turnover
(mVvs.Ag/Ag +)  (uC/msec”®  (uC/msec'®)  (uC/msec'™ {mmol dm™) number?
QUINONE
benzoquinone - 812 0.022 0.027 0.006 1 0
1,4-naphthoquinone — 981 0.019 0.037 0.017 3 0
1-OH-anthraquinone - 1052 0.018 0.048 0.030 9 0.1
menadione - 1071 ©0.018 0.060 0.035 46 05
1-Cl-anthraquinone - 1166 0.020 0.389 0.225 786 73
anthraquinone - 1216 0.018 0.755 0.480 1400 14.1
5,12-naphthacene- - 1319 0.019 1.667 1.087 3060 29.7
quinone
NITROARENE
4-NQ,-quinoline N-oxide - 1012 0.017 0.041 0.015 43 0.5
1,3-diNQ,-naphthalene -~ 1095 0.018 0.079 0.048 70 0.7
1,7-diNQ,-naphthalene - 1134 0.019 0.198 0.107 395 39
3-NO,-fluoranthene - 1204 0.019 0.521 0.378 675 6.5
m-diNQ,-benzene - 1227 0.018 0.560 0.400 773 78
1,6-diNO,-naphthalene - 1248 0.019 0.738 0.550 928 9.2
1-NO,-pyrene -~ 1325 0.018 1.394 1.086 1580 16.2

* Applied potential for PSCC experiment.

* The potentials were stepped from OmV to Epcl of compounds. The inteérations of current were measured for 250 ms with 0.1mM
substrate under argon [S1, 0.1 mM substrate under saturated O, [S + O,] or saturated 0, [O,] in DMF(1mL) centainning 0.1 mmol dm™
3 TEAP at a Pt electrode {diam. 1.6 mm), and the diffusional slops of a linear plot(charge vs t“* ; Anson plot)were obtained, All values were
substracted by [DMF} as background. The concentration and diffusion coefficient of saturated O, in DMF are 4.5mmo} dm™ and 4.7 %

1073cm®/s.

© Amounts of generated superoxide = [S + 0] — {[S) + [0)) = 5.45 x 1000

¢ Turnover numbers of redox cycling = ([ + 0] - ([8] + (0]) /(8]
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Culll) (20uM) -+ = 4+ o+ o+ o+ o+
NADH (100uM) = = + + 4+ + + +
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Fig. 6 Autoradiogram of *P-labeled DNA fragment incubated
with 1.NOP in the presence of NADH and Cu(ll). The reaction
mixture contained ®P-5'-end-labeled 211-bp DNA fragment, 50 pM
per base of calf thymus DNA, the indicated concentrations of I-NOP,
2% (v/v} DMSO, 100 uM NADH, and 20 pM CuCl, in phosphate
buffer (pH 7.8). The reaction was incubated at 37°C for 1 b, followed
by piperidine treatment, as described under Materials and Methods.
The DNA fragments were- electrophoresed on an 8% poly-
acrvlamide/8 M urea gel and an autoradiogram was obtained by
exposing an X-ray film to the gel.
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'Fig. 7 Effects of scavengers and bathocuproine on DNA damage
induced by 1-NOP in the presence of NADH and Cu(II). The reaction
mixture contained *P-5'-end-labeled 118-bp DNA fragment, 50 uM
per base of calf thymus DNA, 1.5 uM 1-NOP, 2% (v/v) DMSO and 20
M CuCl; in phosphate buffer (pH 7.8). The reaction was incubated
at 37°C for 1 h, followed by a piperidine treatment. The DNA frag-
ments were analyzed as described in the legend to Fig. 1. The
concentrations of scavengers and bathocuproine were as follows: 0.1
M mannitol; 500 pM methionine; 500 xM alanine; 30 units of cata-
lase; 30 units of SOD; 50 uM bathocuproine.
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Fig.8 . Formation of 8-ox0dG by 1-NOP in the presence of NADH
and Cu(Il). Calf thymus DNA (50 uM per base) was incubated with

the indicated concentrations of 1-NOP, 100 pM NADH and 20 pM CuCl, for

1 h at 37°C. After ethanol precipitation, DNA was enzymatically
digested to individual nucleosides, and 8-oxodG content was mea-
sured by HPLC-ECD as described under Materials and Methods.
Open circles indicate native DNA, and closed circles indicate dena-
tured DNA.
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Fig. 9. X-band EPR Spectra of O,-~ Generated by Visible
Light Irradiation of an Aqueous Solution (50 mM Phosphate
Buffer, pH 7.4) of Cg (1.5 107* M) and NADH (1.5x 104
M) Containing 5% PVP in the Presence of O, at' 77K
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