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      Abstract

      
    

  
      Four stress-sensing kinases phosphorylate the alpha subunit of eukaryotic translation initiation factor 2 (eIF2α) to activate the integrated stress response (ISR). In animals, the ISR is antagonised by selective eIF2α phosphatases comprising a catalytic protein phosphatase 1 (PP1) subunit in complex with a PPP1R15-type regulatory subunit. An unbiased search for additional conserved components of the PPP1R15-PP1 phosphatase identified monomeric G-actin. Like PP1, G-actin associated with the functional core of PPP1R15 family members and G-actin depletion, by the marine toxin jasplakinolide, destabilised the endogenous PPP1R15A-PP1 complex. The abundance of the ternary PPP1R15-PP1-G-actin complex was responsive to global changes in the polymeric status of actin, as was its eIF2α-directed phosphatase activity, while localised G-actin depletion at sites enriched for PPP1R15 enhanced eIF2α phosphorylation and the downstream ISR. G-actin's role as an stabilizer of the PPP1R15-containing holophosphatase provides a mechanism for integrating signals regulating actin dynamics with stresses that trigger the ISR.






  





                
                    
  Add a comment
  + Open annotations. The current annotation count on this page is being calculated.



                
                    

    
      Article and author information

      
    

  
      Author details

	

  Joseph E Chambers


    
        Cambridge Institute for Medical Research, Department of Medicine, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Lucy E Dalton


    
        Cambridge Institute for Medical Research, Department of Medicine, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Hanna J Clarke


    
        Cambridge Institute for Medical Research, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Elke Malzer


    
        Cambridge Institute for Medical Research, Department of Medicine, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Caia S Dominicus


    
        Cambridge Institute for Medical Research, Department of Medicine, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Vruti Patel


    
        Cambridge Institute for Medical Research, Department of Medicine, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        No competing interests declared.
    







	

  Greg Moorhead


    
        Department of Biological Sciences, University of Calgary, Calgary, Canada
    
    
        Competing interests

        No competing interests declared.
    







	

  David Ron


    
        Cambridge Institute for Medical Research, University of Cambridge, Cambridge, United Kingdom
    
    
        Competing interests

        David Ron, Reviewing editor, eLife.
    







	

  Stefan J Marciniak


    
        Cambridge Institute for Medical Research, University of Cambridge, Cambridge, United Kingdom
    
    
        For correspondence

        sjm20@cam.ac.uk
    
    
        Competing interests

        No competing interests declared.
    











    
      Reviewing Editor

      
    

  
      
    	W James Nelson, Stanford University, United States









  





    
      Version history

      
    

  
      
    	Received: September 23, 2014
	Accepted: March 12, 2015
	Accepted Manuscript published: March 16, 2015 (version 1)
	Version of Record published: April 13, 2015 (version 2)









  





    
      Copyright

      
    

  
      © 2015, Chambers et al.
This article is distributed under the terms of the Creative Commons Attribution License permitting unrestricted use and redistribution provided that the original author and source are credited.





  








  





                
                    

    
      Metrics

      
    

  
      	
      	
          4,077
        
	
          Page views
        


    
	
      	
          1,017
        
	
          Downloads
        


    
	
      	
          57
        
	
          Citations
        


    








Article citation count generated by polling the highest count across the following sources: Crossref, Scopus, PubMed Central.






  





                
                    

    
      Download links

      
    

  
      
  A two-part list of links to download the article, or parts of the article, in various formats.


    
      Downloads (link to download the article as PDF)



      	


                  Article PDF


            


    

    
      Open citations (links to open the citations from this article in various online reference manager services)



      	


                  Mendeley


            
	


                  


            


    

    
      Cite this article (links to download the citations from this article in formats compatible with various reference manager tools)


        
    	
          Joseph E Chambers
	
          Lucy E Dalton
	
          Hanna J Clarke
	
          Elke Malzer
	
          Caia S Dominicus
	
          Vruti Patel
	
          Greg Moorhead
	
          David Ron
	
          Stefan J Marciniak


    (2015)



      Actin dynamics tune the integrated stress response by regulating eukaryotic initiation factor 2α dephosphorylation




    eLife 4:e04872.


    
      https://doi.org/10.7554/eLife.04872
    








      	


                  Download BibTeX


            
	


                  Download .RIS


            


    









  





                
                    

    
      Share this article

      
    

  
      
    
  https://doi.org/10.7554/eLife.04872
    


	
    
      
          
              
              
          
      
    
  
	
    
      
        
            
            
        
      
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  
	
    
      
        
            
                
                
            
        
    
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  
	
    
      
          
              
                  
                  
              
          
      
    
  








  





                
                    


  


    
      Categories and tags

      	
            Research Article
	
            Biochemistry and Chemical Biology
	
            Cell Biology


    


    
      Research organisms

      	
            D. melanogaster
	
            Human
	
            Mouse


    


  





                
                
            
        

        


        
    





    

        
            

    
    
        

  

    

        
          Further reading

        


      	
            

              
              
                  	Biochemistry and Chemical Biology
	Structural Biology and Molecular Biophysics


              
                
                  
                    G-actin provides substrate-specificity to eukaryotic initiation factor 2α holophosphatases
                  

                

              
                  Ruming Chen, Cláudia Rato ... David Ron

              
                  
                    
                    
                        Research Article
                    
                    
                        
                         Updated Apr 13, 2015
                    

                  

              
              
              
                Dephosphorylation of eukaryotic translation initiation factor 2a (eIF2a) restores protein synthesis at the waning of stress responses and requires a PP1 catalytic subunit and a regulatory subunit, PPP1R15A/GADD34 or PPP1R15B/CReP. Surprisingly, PPP1R15-PP1 binary complexes reconstituted in vitro lacked substrate selectivity. However, selectivity was restored by crude cell lysate or purified G-actin, which joined PPP1R15-PP1 to form a stable ternary complex. In crystal structures of the non-selective PPP1R15B-PP1G complex, the functional core of PPP1R15 made multiple surface contacts with PP1G, but at a distance from the active site, whereas in the substrate-selective ternary complex, actin contributes to one face of a platform encompassing the active site. Computational docking of the N-terminal lobe of eIF2a at this platform placed phosphorylated serine 51 near the active site. Mutagenesis of predicted surface-contacting residues enfeebled dephosphorylation, suggesting that avidity for the substrate plays an important role in imparting specificity on the PPP1R15B-PP1G-actin ternary complex.


              

          
	
            

              
              
                  	Biochemistry and Chemical Biology
	Structural Biology and Molecular Biophysics


              
                
                  
                    Interplay between charge distribution and DNA in shaping HP1 paralog phase separation and localization
                  

                

              
                  Tien M Phan, Young C Kim ... Jeetain Mittal

              
                  
                    
                    
                        Research Article
                    
                    
                        
                         Apr 9, 2024
                    

                  

              
              
              
                The heterochromatin protein 1 (HP1) family is a crucial component of heterochromatin with diverse functions in gene regulation, cell cycle control, and cell differentiation. In humans, there are three paralogs, HP1α, HP1β, and HP1γ, which exhibit remarkable similarities in their domain architecture and sequence properties. Nevertheless, these paralogs display distinct behaviors in liquid-liquid phase separation (LLPS), a process linked to heterochromatin formation. Here, we employ a coarse-grained simulation framework to uncover the sequence features responsible for the observed differences in LLPS. We highlight the significance of the net charge and charge patterning along the sequence in governing paralog LLPS propensities. We also show that both highly conserved folded and less-conserved disordered domains contribute to the observed differences. Furthermore, we explore the potential co-localization of different HP1 paralogs in multicomponent assemblies and the impact of DNA on this process. Importantly, our study reveals that DNA can significantly reshape the stability of a minimal condensate formed by HP1 paralogs due to competitive interactions of HP1α with HP1β and HP1γ versus DNA. In conclusion, our work highlights the physicochemical nature of interactions that govern the distinct phase-separation behaviors of HP1 paralogs and provides a molecular framework for understanding their role in chromatin organization.


              

          
	
            

              
              
                  	Biochemistry and Chemical Biology
	Cancer Biology


              
                
                  
                    DePARylation is critical for S phase progression and cell survival
                  

                

              
                  Litong Nie, Chao Wang ... Junjie Chen

              
                  
                    
                    
                        Research Article
                    
                    
                        
                         Apr 5, 2024
                    

                  

              
              
              
                Poly(ADP-ribose)ylation or PARylation by PAR polymerase 1 (PARP1) and dePARylation by poly(ADP-ribose) glycohydrolase (PARG) are equally important for the dynamic regulation of DNA damage response. PARG, the most active dePARylation enzyme, is recruited to sites of DNA damage via pADPr-dependent and PCNA-dependent mechanisms. Targeting dePARylation is considered an alternative strategy to overcome PARP inhibitor resistance. However, precisely how dePARylation functions in normal unperturbed cells remains elusive. To address this challenge, we conducted multiple CRISPR screens and revealed that dePARylation of S phase pADPr by PARG is essential for cell viability. Loss of dePARylation activity initially induced S-phase-specific pADPr signaling, which resulted from unligated Okazaki fragments and eventually led to uncontrolled pADPr accumulation and PARP1/2-dependent cytotoxicity. Moreover, we demonstrated that proteins involved in Okazaki fragment ligation and/or base excision repair regulate pADPr signaling and cell death induced by PARG inhibition. In addition, we determined that PARG expression is critical for cellular sensitivity to PARG inhibition. Additionally, we revealed that PARG is essential for cell survival by suppressing pADPr. Collectively, our data not only identify an essential role for PARG in normal proliferating cells but also provide a potential biomarker for the further development of PARG inhibitors in cancer therapy.


              

          




    


  






    
    


            

                            

  

      
        Be the first to read new articles from eLife

      

            Sign up for email alerts

      
        Privacy notice
      

  




            
                              
    
          
            
              Skip to Content
            

            
              
                
                [image: eLife logo]
              
              eLife home page
            
          

    

    
        Menu

        	
            Home
          
	
            Magazine
          
	
            Community
          
	
            About
          
	
            Research categories
          
	
            Inside eLife
          
	
            Search
          
	
            Subscribe to alerts
          
	
            Submit your research
          
	
            Author guide
          
	
            Reviewer guide
          


      Back to top
    
  


	

      
        
            
            
            
            [image: Howard Hughes Medical Institute]
        
      


    
	

      
        
            
            
            
            [image: Wellcome Trust]
        
      


    
	

      
        
            
            
            
            [image: Max-Planck-Gesellschaft]
        
      


    
	

      
        
            
            
            
            [image: Knut and Alice Wallenberg Foundation]
        
      


    





  

    

      
        	
            About
          
	
            Jobs
          
	
            Who we work with
          
	
            Alerts
          
	
            Contact
          
	
            Terms and conditions
          
	
            Privacy notice
          
	
            Inside eLife
          
	
            Monthly archive
          
	
            For the press
          
	
            Resources
          
	
            XML and Data
          


      

      
        	
            
              
              
                  
                  
              
          
            
          
	
            
              
                
              
            
          
	
            
              
                
              
            
          
	
            
              
                
              
            
          
	
            
              
                
              
            
          
	
            
              
                  
                      
                          
                              
                          
                      
                  
              
            
          


      

      
      
        
          
            
              
                
              
            
          
          Find us on GitHub

        
      

      
      
        
          [image: Positive Planet - Certified Carbon Neutral]
        
      


    


    

      
        eLife is a non-profit organisation inspired by research funders and led by scientists. Our mission is to help scientists accelerate discovery by operating a platform for research communication that encourages and recognises the most responsible behaviours in science.
        eLife Sciences Publications, Ltd is a limited liability non-profit non-stock corporation incorporated in the State of Delaware, USA, with company number 5030732, and is registered in the UK with company number FC030576 and branch number BR015634 at the address:

        
          eLife Sciences Publications, Ltd

          Westbrook Centre, Milton Road

          Cambridge CB4 1YG

          UK
        

      


      
        © 2024 eLife Sciences Publications Ltd. Subject to a Creative Commons Attribution license, except where otherwise noted. ISSN: 2050-084X
      


    


  




            
        


    

        

    



