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    Abstract
Germ cells deficient for Piwi and associated small RNA genome silencing factors transmit a form of heritable stress that induces sterility after growth for several generations. The cause of this transgenerational sterility phenotype is not understood but has been attributed to progressive deterioration of heterochromatin and associated DNA damage. Sterile small RNA genome silencing mutants displayed inconsistent increases in DNA damage signaling but consistently altered perinuclear germ granules. Germ granule dysfunction was sufficient to induce phenotypes associated with sterile small RNA genome silencing mutants, including germline atrophy, reproductive diapause and univalents in oocytes. Genes that perturb germ granule structure were not compromised in sterile small RNA mutants, suggesting a post-transcriptional reproductive arrest mechanism. We conclude that the integrity of germ granules, which are intimately associated with Piwi silencing factors, orchestrates the sterility of Piwi deficient mutants and could be generally relevant to regulation of reproductive arrest in response to stress.
Significance Statement Sterility in response to heterochromatin dysfunction was recognized in Drosophila P-M Hybrid Dysgenesis experiments carried out by Margaret Kidwell in the 1970’s and more recently in mutants deficient for Piwi/piRNA silencing. A central model of these studies is that this sterility is caused by transposon expression and associated genomic instability. We demonstrate that sterility in response to deficiency for Piwi is a form of reproductive arrest that is orchestrated by germ granule dysfunction. Germ granules promote genomic silencing of transposons and viruses, and they are likely to be frequently targeted by these parasites. We hypothesize the evolution of a reproductive arrest mechanism that responds to attacks on germ granules by disrupting their integrity.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 25, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Transgenerational sterility of Piwi pathway mutants in response to germ granule dysfunction



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Transgenerational sterility of Piwi pathway mutants in response to germ granule dysfunction
    

  
      Katherine Kretovich Billmyre, Bree Heestand, Maya Spichal, Stephen Frenk, Shawn Ahmed

  
      bioRxiv 276782; doi: https://doi.org/10.1101/276782 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Transgenerational sterility of Piwi pathway mutants in response to germ granule dysfunction
    

  
      Katherine Kretovich Billmyre, Bree Heestand, Maya Spichal, Stephen Frenk, Shawn Ahmed

  
      bioRxiv 276782; doi: https://doi.org/10.1101/276782 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Developmental Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5180)

	Biochemistry (11652)

	Bioengineering (8683)

	Bioinformatics (29029)

	Biophysics (14872)

	Cancer Biology (12005)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14093)

	Epidemiology (2067)

	Evolutionary Biology (18212)

	Genetics (12189)

	Genomics (16713)

	Immunology (11799)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60527)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10346)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  