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Interaction properties of buprofezin to calf thymus DNA in the presence of metal ions

ZHU Na!, HE Ya-mei*, LIANG Dong? SANG Nan*

(1.Environmental and Resource College, Shanxi University, Taiyuan 030006, China; 2.School of Chemical and Environmental Engineering,
North University of China, Taiyuan 030051, China)

Abstract: To illustrate the genetic toxicity mechanism of thiadiazine pesticides on non-target organisms, the interaction between buprofezin
and calf thymus DNA(ctDNA ) in vitro was investigated by UV -vis absorption spectroscopy and fluorescent spectrometry. The influences of
heavy metals( Cd?*, Co*, Cu® and Ni?*) on the binding properties were also studied at the molecular level, using methylene blue(MB) as a
probe of DNA. The results showed that there was a distinct red shift of absorption spectrum by addition of ctDNA which can be ascribed to
the binding interaction between buprofezin and ctDNA. Fluorescent experiments indicated that buprofezin was bound to ctDNA in competi-
tion with MB, and the binding constants decreased as a function of temperature. Furthermore, DNA melting-point increment suggested that
the binding of buprofezin to ctDNA was an intercalative mode. The presence of metal ions did not change the interaction mode between
buprofezin and ctDNA, but influenced the binding intensity of buprofezin to ctDNA. A small quantity of Cu?* and Ni?* showed a promotion
between buprofezin and ctDNA via an ionic-bridge mechanism, but a large quantity of ions would modify the structure of ctDNA and weak—
en the binding capacity. Meanwhile, Co?" and Cd? could penetrate the ctDNA and competitively bind to ctDNA , resulting in the declination
of binding constant.
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Figure 1 The absorption spectra of buprofezin in the
presence of ctDNA
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Figure 2 Fluorescence spectra of MB-ctDNA in the
presence of buprofezin
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Table 1 The binding constants for the system of buprofezin and
ctDNA in different temperatures

TIK K/x10* L+ mol™ r

298 1.70 0.991
304 1.68 0.994
310 154 0.991
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Table 2 The binding constants for the systems of Cd*/Co*/Cu?/
Ni?" and MB-ctDNA

I H K/x10* L+ mol™ r
Cd?-ctDNA 1.52 0.967
Co*-ctDNA 121 0.986
Cu?-ctDNA 1.45 0.990
Ni*-ctDNA 0.97 0.975
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Figure 4 Effects of metal ions on the binding constant of
buprofezin and MB-ctDNA
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Figure 3 The effects of Cd**, Co*, Cu?,Ni* on the fluorescence spectra of Bup-MB-ctDNA and MB-ctDNA, respectively
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Table 3 The melting properties of ctDNA , Bup-ctDNA and
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TR R m/°C
CtDNA 75.0
Bup-ctDNA 80.8
Bup-ctDNA-Cd* 80.0
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Bup-ctDNA-Ni# 80.9
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