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            Abstract
In nature, organisms are exposed to chronic low-dose ultraviolet light (CLUV) as opposed to the acute high doses common to laboratory experiments. Analysis of the cellular response to acute high-dose exposure has delineated the importance of direct DNA repair by the nucleotide excision repair pathway1 and for checkpoint-induced cell cycle arrest in promoting cell survival2. Here we examine the response of yeast cells to CLUV and identify a key role for the RAD6–RAD18–RAD5 error-free postreplication repair (RAD6 error-free PRR) pathway3,4 in promoting cell growth and survival. We show that loss of the RAD6 error-free PRR pathway results in DNA-damage-checkpoint-induced G2 arrest in CLUV-exposed cells, whereas wild-type and nucleotide-excision-repair-deficient cells are largely unaffected. Cell cycle arrest in the absence of the RAD6 error-free PRR pathway was not caused by a repair defect or by the accumulation of ultraviolet-induced photoproducts. Notably, we observed increased replication protein A (RPA)– and Rad52–yellow fluorescent protein foci5 in the CLUV-exposed rad18Δ cells and demonstrated that Rad52-mediated homologous recombination is required for the viability of the rad18Δ cells after release from CLUV-induced G2 arrest. These and other data presented suggest that, in response to environmental levels of ultraviolet exposure, the RAD6 error-free PRR pathway promotes replication of damaged templates without the generation of extensive single-stranded DNA regions. Thus, the error-free PRR pathway is specifically important during chronic low-dose ultraviolet exposure to prevent counter-productive DNA checkpoint activation and allow cells to proliferate normally.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Role of the 
                        RAD6
                         pathway in tolerance to CLUV exposure.
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Figure 2: 
                        CLUV-induced G2 arrest in 
                        rad18
                        Δ cells.
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Figure 3: 
                        DNA damage checkpoint activation in CLUV-exposed 
                        rad18
                        Δ cells.
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Figure 4: 
                        CLUV-induced DNA damage in 
                        RAD6
                         error-free-PRR-deficient cells.
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