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enomic DNA is continuously challenged by a number of damaging agents. Nucleotide excision repair (NER) removes a

wide variety of DNA lesions from active and inactive genes. NER has been classified into two types, namely global genomic
(GG) and transcription-coupled (TC) NER. The lesions in transcriptionally inactive or silent areas of the genome are repaired by
GG-NER, while TC-NER removes lesions from the coding sequence of active gene. Both subpathways of NER are fundamentally
identical except their mechanisms of damage recognition. The damage recognition step has been implicated in differential kinetics
of these two repair processes. TC-NER functions at a much faster rate than GG-NER, as damage is quickly recognized in TC-NER.
However, how the DNA lesion is promptly recognized in TC-NER is not clearly understood in vivo. To address this important
question, we performed a series of experiments in yeast using 4-nitroquinoline-1-oxide as a DNA damaging agent. We find that
the DNA lesion recognition factor in TC-NER, Rad26p (homologue of human CSB), is recruited to the coding sequences of active
genes in response to DNA damage with the help of elongating RNA polymerase II. However, Rad26p does not recognize DNA
lesions in the absence of elongating RNA polymerase II or active transcription. Subsequent to the recruitment of Rad26p to the site
of DNA lesion, elongating RNA polymerase II is disassembled through the degradation of its largest subunit, thus facilitating other
DNA repair factors to access the lesion through Rad26p for repair. Further, Rad26p plays an important role to alter the chromatin
structure to facilitate transcription as well as repair. Together, these results provide an important insight as to how Rad26p is
delivered to the damage sites at active, but not inactive, genes to stimulate repair in vivo, thus shedding much light on the damage
recognition and repair at active genes to maintain normal transcription in living eukaryotic cells. Next, we analyzed whether like
NER, the repair of very toxic DNA double-strand break (DSB) is also coupled to transcription. Intriguingly, our data revealed a
preferential DNA DSB repair at the active gene, thus supporting the existence of transcription-coupled DSB repair.
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