





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Temperature-dependent small RNA expression depends on wild genetic backgrounds of Caenorhabditis briggsae
  
      Daniel D. Fusca, Eesha Sharma, Jörg G. Weiss, Julie M. Claycomb, Asher D. Cutter

  
      doi: https://doi.org/10.1101/2022.05.23.493161 

  
  
  

Daniel D. Fusca 
1Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, ON, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dan.fusca@mail.utoronto.ca
julie.claycomb@utoronto.ca
asher.cutter@utoronto.ca


Eesha Sharma 
2Department of Molecular Genetics, University of Toronto, Toronto, ON, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jörg G. Weiss 
1Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, ON, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Julie M. Claycomb 
2Department of Molecular Genetics, University of Toronto, Toronto, ON, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dan.fusca@mail.utoronto.ca
julie.claycomb@utoronto.ca
asher.cutter@utoronto.ca


Asher D. Cutter 
1Department of Ecology and Evolutionary Biology, University of Toronto, Toronto, ON, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
dan.fusca@mail.utoronto.ca
julie.claycomb@utoronto.ca
asher.cutter@utoronto.ca




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Geographically distinct populations can adapt to the temperature conditions of their local environment, leading to temperature-dependent fitness differences between populations. Consistent with local adaptation, phylogeographically distinct Caenorhabditis briggsae nematodes show distinct fitness responses to temperature. The genetic mechanisms underlying local adaptation, however, remain unresolved. To investigate the potential role of small noncoding RNAs in genotype-specific responses to temperature, we quantified small RNA expression using high-throughput sequencing of C. briggsae nematodes from tropical and temperate strain genotypes reared under three temperature conditions (14°C, 20°C, 30°C). Strains representing both tropical and temperate regions showed significantly lower expression of PIWI-interacting RNAs (piRNAs) at high temperatures, primarily mapping to a large ∼7 Mb long piRNA cluster on chromosome IV. We also documented decreased expression of 22G-RNAs antisense to protein-coding genes and other genomic features at high rearing temperatures for the thermally-intolerant temperate strain genotype, but not for the tropical strain genotype. Reduced 22G-RNA expression was widespread along chromosomes and among feature types, indicative of a genome-wide response. Targets of the EGO-1/CSR-1 22G-RNA pathway were most strongly impacted compared to other 22G-RNA pathways, implicating the CSR-1 Argonaute and its RNA-dependent RNA polymerase EGO-1 in the genotype-dependent modulation of C. briggsae 22G-RNAs under chronic thermal stress. Our work suggests that gene regulation via small RNAs may be an important contributor to the evolution of local adaptations.
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