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NICKEL INTERACTION WITH METAL BINDING SEQUENCES 
OF HISTONE H4 
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 a Department of Chemistry, University of Sassari, Via Vienna 2, 07100, Sassari, Italy. b Department of 
Environmental Medicine, New York University, New York, USA 
 
 
      Nickel compounds are well known as human carcinogens.[1] The leading concepts in nickel 
carcinogenesis involves oxidative promutagenic DNA damage and epigenetic effects in 
chromatin resulting from nickel binding inside the cell nucleus.[2-5] The nuclear proteins, and in 
particular the most abundant among them, the histones, are able to compete for metal ions with 
even higher affinity metal binding sites in other less abundant nuclear proteins or smaller 
molecules. Phagocytosis of insoluble particles of Ni3S2 by either macrophages or epithelial cells 
causes buildup of very high levels of nickel inside the cells after its intracellular dissolution 
catalyzed by the acidic pH of endocytic vacuoles, thus providing a continuous source of Ni(II) 
ions.[6] 
      We investigated the issue of Ni(II) binding within the histone octamer. Using histone 
sequences in conjuction with the structural data we identified a binding site for Ni(II) ions located 
in the N-terminal tail of the histone H4. 
 
 
References 

 
[1] IARC, Lyon, France Monographs on the evaluation of carcinogenic risks to humans. Chromium, Nickel and 
Welding, 1990, Vol. 49 
[2] K. Salnikow, S. Cosentino, C. Klein and M. Costa, Mol. Cell. Biol., 1994, 14, 851 
[3] W.Bal, V.Karantza, E.N.Mondriakis, K.S. Kaprzak, Arch.Biochem. Biophys. 1999, 364, 161 
[4] L. Broday, W. Peng, K. Salnikow, M.A. Zoroddu, M.Costa, Cancer Res. 2000, 60, 238 
[5] W.Bal, R.Liang, J.Lukszo, S. Lee, M.Dizdaroglu, K.S. Kaprzak, ChemRes. Toxicol. 2000, 13,616 
[6] R.M.Evans, P.J.Davies, M.Costa, Cancer Res. 1982, 42, 2729 
 


