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Oxidative clustered DNA lesions are induced by ionizing radiation.
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Question

What is the repair mechanisms of oxidative clustered
DNA adducts in the human genome?



Model for the repair of clustered 8-o0xoG lesions in human cells.
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A single 8-0xoG is primarily repaired by base excision repair (BER).

Can clustered 8-0x0G be repaired by the different mechanism such as
nucleotide excision repair (NER)?



Disruption of xeroderma pigmentosum group A (XPA), essential
gene for NER, in human lymphoblastoid TSCER122 cells
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Tracing DNA Adducts in TArgeted Mutagenesis (TATAM) system.
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Mutant proportions induced by integration of 1x8-o0x0G,
2x8-0x0G In TS, and 2x8-0x0G in NTS.
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The lack of XPA significantly enhanced the mutant proportion of 2x8-oxoG in TS
compared with that in TSCER122 cells, but not in TNS.
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Mutation spectra induced by 2x8-0xoG in TS.
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The proportions of Tandem and Non-targeted mutations were markedly

Increased in XPA KO cells.




Summary & Discussion

The mutant proportion induced by a single 8-0xoG was comparable
between TSCER122 and XPA KO cells.

The knock-out of XPA significantly increased the mutant proportion
of 2x8-0x0G in the transcribed strand. Especially, the proportions of
tandem and non-targeted mutations were markedly increased.

XPA disruption did not influence the mutant proportion of 2x8-0xoG
In the non-transcribed strand.
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Transcription-coupled nucleotide excision repair is involved in the
repair of clustered DNA adducts in the genome.

(Sassa et al., PLoS ONE (2015), e0142218)



