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Reactivity to Reactive Oxygen Species, DNA-binding Activity, and DNA-cleaving
Activity of Various Metal Containing Metallothionein I and I
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We previously reported that copper-containing metallothionein (MT) -I and MT-II react with superoxide anion
radicals (-Oz2) and generate hydroxyl radicals (-OH) in the different manner and the -OH generation causes the
development of hepatoma in the livers of Long-Evans rats with Cinnamon-like coat color (LEC rats) and human.
Then, we investigated whether the other metal containing MT-I and MT-II (Zn- Cd-, Hg-, and Ag-MT-I and MT-II)
react with reactive oxygen species (ROS). In addition, we investigated whether the metal containing MTs cleave
DNA as an index of cellular damage. During the investigation, Cu containing MT binds to and cleaves DNA via gen-

erating *OH by the contiguity site of DNA. Thus, we concluded that Cu-MT is one of the strong carcinogens.
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MT ®-02 123 A FIEHIZBWTH CuMT DA -0 & ST 5 2 &ERRWIEZEhz (Fig 2). Cu-MTRAM®
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Fig. 1 Time-dependent -OH generations in the systems of various forms of MTs (225 zg/mL)
and H202 (225 uM) at room temperature.
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Fig. 2 Time-dependent generations of -Oz and -OH in the reactions of MTs ((A) MT-I, (B) MT-
II) and a hypoxanthine-xanthine oxidase system at room temperature. Concentrations of
MTs and SOD were 50 #g/mL and 10 U/mL, respectively.
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Fig. 3 Agarose gel electrophoresis of pBR322 after the reaction with MTs and H203. Lanes 1 and 17:
pBR322, lane 2: pBR322 + H20p, lanes 3 and 4: pBR322 + Cu-MT-I or Cu-MT-II, lanes 5 and 6:
pBR322 + H202 + Cu-MT-I or Cu-MTH-I], lanes 7 and 8: pBR322 + H202 + Zn-MT-I or Zn-MT-II,
lanes 9 and 10: pBR322 + H202 + Cd-MT-I or Cd-MT-I], lanes 11 and 12: pBR322 + H20s + Ag-
MT-I or Ag-MT-I], lanes 13 and 14: pBR322 + H202 + Hg-MT-I or Hg-MT-II, lanes 15 and 16:
pBR322 + Hy0z + SDS + Cu-MT-I or Cu-MT-II, respectively.
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