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Clustered DNA damage is occasionally generated by
ionizing radiation, in which oxidative DNA adducts clustered
within a few helical turns of DNA. The repair mechanism
for the clustered DNA damage and its genetic consequences
in cells remain unclear. In this study, 1-4 molecules of
8-oxoguanine (8-0x0G), an oxidative DNA adduct, were
locally introduced into the genome of TSCER122 derived
from the human lymphoblastoid TK6 cells. The 1, 2, and 4
molecules of 8-0x0G induced mutations at a frequency of
12.9%, 32.2%, and 24.1%, respectively. Regardless of the
number of 8-0x0G, a G:C—T:A mutation predominantly
occurred. The combined frequency of one base deletion and
insertion opposite 8-0xoG was 13.2% when 2 molecules of
8-0x0G were introduced, whereas the frequency was markedly
decreased to 1.1% when 4 molecules were introduced.
Differences in the mutation spectra suggest that distinct
repair mechanisms (e.g., nucleotide excision repair) repair the
damage depending on the number and position of 8-0xoG.
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Genotoxicity of perfluorooctanoic acid is
due to oxidative stress
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We have already shown the genotoxic potential of
perfluoroalkylic acids (PFAAs) by the comet and TK mutation
assays. We, here, report possible mechanisms of genotoxic
potential of perfluorooctanoic acid (PFOA), a representative
PFAA. The induction of intracellular ROS was detected in
TK6 cells exposed to PFOA, but the ROS was not detected
in the presence of PPARa antagonist. Presently, the induction
of 80OHAG but not oxidative products of dA, dT, and dC
was detected in DNA from TK6 cells exposed to PFOA by
sensitive 80OHdG analysis using LC/MS/MS. Therefore, it
was clarified that the genotoxicity of PFOA is dependent on
oxidative stress mediated by proliferator-activated receptor o
(PPAR0®). To study why PFOA showed positive response in an
acellular comet assay, we are now conducting 8OHdG analysis
in extracted DNA directly exposed to PFOA.
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