


1128

Table 1. Apparent rate constants for DNA photoscission
and complex photolysis at 25 C under light*

Complex Kapp/h'' for DNA Kapp/h'' for
Photoscission” Complex Photolysis®
1 1.5x107 1.7x10°
2 2.8x10° 2.2x107
3 2.9x10° 2.9x107
4 2.0x10" 1.7x10"

TIso W tungsten halogen lamp (UV-cut filter. SL-39). complex =
20 0 M: buffer = Tris-HC1 (10 mM. pH 7.4) + NaCl (20 mM)._
'I)NMb.p.} = 7M. “spectrophotometric method (4 = 330 nm): the
time conrse of the decrease of 4 followed the Ist order kinetics.

DNA scission rate, 1<2=3<4, is parallel with that of the
photoreactivity of the complexes. Since the DNA photoscission
rate is consistent with the photolysis rate of the complexes in the
employed experimental conditions, the rate determining step of
the DNA scission can be ascribed to the photolysis process of the
complexes. In the photoly51s of 2 and 4, the formatlon of Mn(II)
and transient organic radical have been reported.® Similarly, the
formation of Mn(II) was observed for the photolysis of 1 and 3.
The Mn(Il) species is inactive for the DNA scission, so it is
suggested that the DNA is cleaved by the organic radical.
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Figure 3. Histgram of DNA photocleavage site by complex 4.
DNA(b.p.) : ca. 7y M: complex 4 © ca. 60 M: Tris-HCL © 10 mM(pH7 4).
NaCl : 20 mM: Reaction temperature : 25, Reaction time : 22 h.
Light source © 150 W tungsten lamp with UV-cut filter,

Figure 3 shows the histogram for photocleavage site of DNA
by 4. In the experiment, we used 32p Jabeled pBR322 plasmid
DNA, which was prepared by *?P labeled pBR322 primer Bl (=
(d)TGGAGCCACTAT). The labeled primer was prepared by 5'-
terminal labeling method with [y -**P]JATP and T4 poly-
nucleotide kinase. The labeled DNA was incubated under the
conditions in Figure 3 with or without complex. After heat
denaturation, the DNA was resolved by electrophoresis on a 6%
polyacrylamide gel with dideoxy sequencing A, C, G and T. The
radioactivity was measured by Bio Image Analyzer "BAS2000"
made by Fuyjifilm Co., Ltd. The analyzed region contains 102
bases constituting of 264, 20C, 20G and 36T. As is seen in
Figure 3, the scission site is highly limited to T-site, and the
base-site selectivity of 4 reaches to ca. 88% for T. In the case of
3, however, no site selectivity was observed. Contrast to these, in
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the DNA scission using potassium peroxodisulfate as terminal
oxidant, the site selectivity was about 70% (GC) for 4 and
65%(AT) for 3. The similar AT-site selectivity to 3 has been
reported for 1 by Griffin ef al.'* These facts clearly indicate that
the site selectivity largely depends on both the N, N'-bridging
group of employed complexes and scission method. The latter
should come from the difference of active species which attacks
DNA, because Mn(IV)=0 is presumed as the active species in
the scission with terminal oxidant, however, organic radical is
presumed in the photocleavage treated here. Therefore, the high
T-site selectivity for 4 suggests that cationic organic radical
formed by photolysis of 4 selectively attacks thymine or
thymidine rather than that 4 favors T-site. A study for the
reaction mechanism is under way.
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