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    Abstract
Highlight Circadian clock robustness to high temperature is controlled by nuclear and plasmotype quantitative trait loci in wild barley (Hordeum vulgare ssp. spontaneum) reciprocal doubled haploid population

Abstract Temperature compensation, the ability to maintain the clock characteristics (mainly period) in face of temperature changes, is a considered a key feature of circadian clock systems. In this study, we explore the genetic basis for the circadian clock plasticity under high temperature by utilizing a new doubled haploid (DH) population derived from two reciprocal Hordeum vulgare sps. spontaneum hybrids genotypes (B1K-50-04 and B1K-09-07). Genotyping by sequencing of DH lines indicate a rich recombination landscape with minor fixation (less than 8%) for one of the parental allele, yet with prevalent and varied segregation distortion across seven barley chromosomes. Phenotyping this population was conducted with a high-throughput platform under optimal and high temperature environments. Genetic analysis by different ways, including QxE and binary-threshold models, identified significant influence of the maternal organelle genome (the plasmotype), as well as few nuclear quantitative trait loci (QTL), on clock phenotypes (free-running period and amplitude). Moreover, it showed a differential contribution of cytoplasmic genomes to buffering of the clock rhythm against high temperature. Resequencing of the parental chloroplast indicate the presence of few candidate genes underlying these significant effects. This first reported plasmotype-driven clock plasticity paves the way for identifying hitherto unknown role of nuclear and plasmotype variations on clock robustness and on plant adaptation to changing environments.





  


  
  



  
      
  
  
    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 May 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 
 Thermal plasticity of the circadian clock is under nuclear and cytoplasmic control in wild barley



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Thermal plasticity of the circadian clock is under nuclear and cytoplasmic control in wild barley
    

  
      Eyal Bdolach, Manas Ranjan Prusty, Adi Faigenboim-Doron, Tanya Filichkin, Laura Helgerson, Karl J Schmid, Stephan Greiner, Eyal Fridman

  
      bioRxiv 330829; doi: https://doi.org/10.1101/330829 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Thermal plasticity of the circadian clock is under nuclear and cytoplasmic control in wild barley
    

  
      Eyal Bdolach, Manas Ranjan Prusty, Adi Faigenboim-Doron, Tanya Filichkin, Laura Helgerson, Karl J Schmid, Stephan Greiner, Eyal Fridman

  
      bioRxiv 330829; doi: https://doi.org/10.1101/330829 

  
  
  


  

  
  	      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

    
  
  
    	Genetics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29015)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18202)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11478)

	Neuroscience (60481)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  