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Roles of DNA polymerase kappa on establishment of threshold for genotoxic
carcinogens
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DNA polymerase kappa (Polk) is a specialized DNA polymerase that bypasses
several DNA lesions efficiently and accurately. We generated knock-in mice that express inactive
Polk and crossed with gpt delta mice that possess reporter genes for mutations in vivo. The
resulting mice were hypersensitive to mutations and tumor formation in colon induced by inflammation

caused by treatments with dextran sulfate sodium. The results suggest that Polk mediates error-free
bypass DNA synthesis across DNA lesions induced by inflammation and also that it suppresses
inflammation-induced carcinogenesis, which accounts for 25% of human cancer. In regulatory
toxicology, it is assumed that genotoxic carcinogens have no thresholds or safe dose. It is pointed
out, however, that self-defense mechanisms may suppress genotoxicity at low doses, thereby
constituting practical threshold. Polk may be a constituent of the practical threshold against
genotoxic carcinogens that induce inflammation.
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