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Molecular mechanisms for adapting to chronic UV exposure
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UV-induced DNA lesions are a potential source of genome instability, which
can increase the risk of cancer and induce premature aging in humans. Here, we examined growth and
genome stability in NER-defective haploids (radl4 mutants) during chronic low-dose UV (CLUV)
exposure, focusing on adaptive changes in fitness. We found that haploid radl4 mutants became
diploid following CLUV, and evolved diploids were more resistant to CLUV than haploids. Strikingly,
accumulation of single-stranded DNA gaps, but not UV-induced photoproducts, contributed to diploid
cell fitness. Consistently, inter-homologue recombination involved in generating loss of
heterozygosity (LOH) was increased in CLUV-exposed radl4 deletion diploids. These results
demonstrate that HR plays an essential role in maintaining the proliferating potential in
CLUV-exposed radl4 mutants, but results in a frequent outcome of LOH, both of which are a hallmark
of cancer.
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