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Fig.3 Absorption spectrum of tris(bipyridine)
ruthenium (IIT)
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Fig.5 Oxygen effect
Gassing the same sample solution with
different gas and irradiated them the equal time
lane 1-4 stand for A IIIDNA, oxygen saturated,
nitrogen saturated and sample without irradiation

separately

Fig.4 Irradiating time effect
Irradiated the solution comsisted of 0.11mmol
Tris-(bipyridine)-ruthenium(III) and 0.4mmol-L™"
DNA, the result shows the effect on DNA damage
according to different irradiating time
lane land 2~7 stand for A IIIDNA and samples
irradiated 0, 10, 20, 30, 45, 60minutes
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Fig.6 Singlet oxygen detection

All the samples containing 0.071mmol-L~' Tris-
(bipyridine)-ruthenium(IIY) and 0.035 mmol DNA
were irradiated 30 minutes. Lane 1 stand for the
A ITIDNA, lane 2, 3stand for the samples satu-
rated with oxygen for 10 minutes, NaN3(2mol)
was added into the No.3 sample. No.4 saturated
with nitrogen for 10 minutes, No.5 and 6 are both
air saturated and solved in water and heavy water

separately
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Fig.8 Ionic strength effect

Both the samples containing 0.4mmol DNA and
0.1lmmol Tris-(bipyridine)-ruthenium (III) were
irradiated for 30min. Lane 1 stand for X II-
IDNA, lane 3 stand for the sample dded with
25 mmol-L™! NaCl and lane2 without NaCl
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Fig.7 The bp/Ru®* ratio effect With the same
concentration of Tris-(bipyridine)-
ruthenium(II1)(0.071mmol-L 1),
the DNA concentration to detect the ratio effect.
Lane 2-6 stand for the r(bp/Ru’*)=1, 2, 3.2, 5, 6

separately, and lanel stand for A IIIDNA
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Fig.9 Photo-damage ssDNA and dsDNA
All the samples contained the same concentration, [base]=0.8mmol-L~! for DNA and 0.1lmmol.L~!
for Tris-(bipyridine)-ruthenium(III), and were irradiated for 20 minutes.lanel is A IIIDNA, lane 2-6
stand for dsDNA a.ndv 7-11 for ssDNA. lane 2, 7 stand for DNA without sensitizer; 3 and 8 stand for the
samples without posi;-trea.tment; 4and 9 only incubated at 90°C for 30 minutes; 5 and 10 treated only
with piperidine (0.3mol~L"1); 6 and 11 were added 0.3mol-L ™! piperidine and incubated at 90°C for

30minutes
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AN ELECTROPHORESIS STUDY OF DNA
PHOTOSENSITIZATION DAMAGE BY TRIS(BIPYRIDINE)

RUTHENIUM(III)

ZHANG Lianwen LIN Weizhen HAN Zhenhui YAO Side** LIN Nianyun
(Laboratory of Radiation Chemistry, Shanghai Institute of Nuclear Research, the Chinese Academy of
Sciences, Shanghai 201800)

ABSTRACT The photosensitization effects of tris(bipyridine)ruthenium-(II1) on DNA
caused by visible light has been studied by using of agarose electrophoresis. In the presence of
oxygen, it was found that DNA strand break, which amount was related to the concentration
ratios of DNA and tris-(bipyridine)-ruthenium-(IIT), the DNA fragments appearing induced by
tris-(bipyridine)-ruthenium-(III) irradiated with the light wavelength ranged at 427-457nm via
base damage mainly resulted from the reaction of DNA with singlet oxygen, which was produced
from the reaction between ground state oxygen and excite state of tris-(bipyridine)-ruthenium-
(III), and via that from the reaction with cation radical of tris-(bipyridine)-ruthenium-(III). It
also shown that the ssDNA did more easily break than that of dsDNA, which might be due to
the more base accessible in ssDNA.

KEYWORDS Tris-(bipyridine)-ruthenium(III), Photosensitization damage,

Electrophoresis, ssDNA, dsDNA
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