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Oxidative stress and DNA repair inhibition in arsenic carcinogenesis
Abstract
Inorganic arsenic is a complete carcinogen and enhances tumor development
when combined with other carcinogens including ultraviolet radiation (UVR).
Arsenite stimulates reactive oxygen and nitrogen species (ROS/RNS) in
keratinocytes leading to DNA damage. We have observed that low arsenite
concentrations enhance UVR-induced 8-hydroxyl-2’-deoxyguanine (8-OHdG)
formation, DNA strand break, and cyclobutane pyrimidine dimers (CPDs).
Biochemical studies suggest that disruption of zinc finger DNA repair protein
function may represent an underlying mechanism for arsenic carcinogenicity. We
find that i) activity of the DNA repair zinc finger protein poly(ADP ribose)
polymerase-1 (PARP-1) is impaired at 200 nM arsenite concentration, ii)
oxidative DNA damage is enhanced in the presence of a PARP-1 inhibitor, and
iii) inclusion of zinc counteracts arsenite-enhancement of UVR-induced 8-OHdG
lesions on DNA. Mass spectrometry analysis provides evidence that arsenite
binds to the vicinal thiols of the zinc finger moiety of PARP-1, preventing zinc
binding, thus interrupting the function of PARP-1. Collectively our studies
demonstrate that two properties of arsenite, namely binding of trivalent arsenicals
to sulfhydryls and ROS/RNS formed by arsenic exposure, can modify PARP-1
protein and function leading to elevated oxidative DNA damage.
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