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DNA as a carrier of genetic information is vulnerable to DNA-damaged agents of both endogenous and
environmental origins. Induced DNA lesions interfere with essential DNA-dependent processes including
replication, transcription, and cell cycle. The damage effects finally lead to mutations and/or cell death. Thus,
DNA repair mechanisms that remove lesions from the damaged DNA are necessary to maintain genomic
integrity.

To date, the majority of DNA repair and mutagenesis studies are based on the actions of DNA polymerases
during the replication process. The presence of DNA lesions interferes not only with replication but also with
transcription. Thus, understanding the behavior of RNA polymerase-transcription elongations on the
transcribed strand containing DNA lesions is an important issue for estimation of an accurate risk on damaged
DNA in living cells. Notably, the vast majority of cells living outside the artificial environment in growth
factor-enriched media cannot continue to grow. The cells do not replicate their genome DNA, but transcribe a
large number of their genes accurately to produce the necessary proteins for normal physiological processes.

Here, we will present the effects of DNA lesions on transcription elongation and propose the molecular
mechanism of transcriptional mutagenesis induced by the DNA lesions. And the biological risk of mutagen
with regard to RNA synthesizes will also be discussed.
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