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DNA lesion interferes with DNA replication and
transcription, leading to mutations and cell death, which may
also cause cancer, inborn diseases, and aging. The majority
of the DNA repair and mutagenesis studies are based on the
actions of DNA polymerases. However, DNA lesion
interferes transcription. Therefore, to estimate an accurate
risk of damaged DNA in living cells, it will be an important
to understand the behavior of RNA polymerase on the
transcribed strand containing DNA lesions, which are
induced by mutagens and carcinogens in the environment.

Here, we examined whether elongating RNA polymerase
IT (RNAPII) is stalled at sites of O6-methlyguanine
(06-meG) or O4-methlythymine (O4-meT) on the
transcribed strand. In case of O6-meG RNAPII stalled at the
lesion, but in case of O4-meT, it bypassed it. In addition, we
found that O6-meG and O4-meT generated a G:C to A:T and
a T:A to C:G transcriptional transition in the transcription
products, respectively. These findings indicate that O6-meG
lesions caused a blockage of transcription elongation and/or
06-meG and O4-meT leaded the misincorporation of a
ribonucleotide, implying the initiation of
transcription-coupled ~ repair of O6-meG  and/or
transcriptional mutagenesis of O6-meG and O4-meT.
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K-ras mutations are frequently observed in human lung
cancer. K-ras mutations seemed to be important for lung
carcinogenesis because it is reported that the activation of
the K-ras oncogene leads to lung adenocarcinomas in
mouse model. In this study, we analyzed the formation of
8-0x0-7,8-dihydro-2’-deoxyguanosine  (8-oxodG) and
8-nitroguanine in mice with pulmonary adenocarcinomas
caused by K-ras mutation.

Knock-in mice with oncogenic K-ras, conditionally
expressed by Cre/LoxP system, were prepared. The
mutated K-ras has a point mutation in codon 12. We
performed immunohistochemical analysis of oxidative and
nitrative DNA damage in lung tissues of mice after
induction of mutated K-ras.

8-Ox0dG and 8-nitroguanine were apparently formed in
lung adenocarcinomas, associated with increased
expression level of oncogenic K-ras. These DNA damage
may play a role in carcinogenesis induced by oncogene,
because 8-0x0dG and 8-nitroguanine can induce mutations.
The mechanism for 8-nitroguanine formation is under
investigation.
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