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Study of a fast, convenient and sensitive genotoxicity test utilizing cells lacking
DNA damage response factors

Akagi, Jun-ichi
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Genotoxicity of environmental chemicals mainly arise from modifications of
genomic DNA, such as alkylation, oxidation and adduct formation. Majority of point mutations in genomic
DNA are considered to be caused as the consequence of translesion synthesis (TLS) that allows direct
replication past DNA lesions. On the other hand, when TLS fails, cell survival is severely affected as a
result of replication fork collapse. We have anal¥zed the triple knockout (TKO) mouse embryonic
fibroblasts lacking three TLS DNA polymerases, Poln , Poli and Polk . The TKO cells showed increased
sensitivity to various genotoxins compared to the wild-type cells. The IC50WT/IC50TKO ratios that
represent the difference of cellular sensitivity between TKO cells and the wild-type cells in 10 out of
11 genotoxins were more than 2, while that in 6 nongenotoxins were less than 2.0. Thus, the
hypersensitivity of TKO cells to genotoxins is useful to evaluate genotoxicity of chemicals.
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Study of the in vitro genotoxicity testing
utilizing hypersensitivity of Pols nJ v
and x triple knockout cells to mutagens
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Hypersensitivity of Pols n, 1, and x triple
knockout cells to mutagens is a valuable
indicator of genotoxicity

Poln, Poli, Polk
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