





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Plant reproductive development is characterised by a transcriptomic evolutionary bulge
  
      Toni I. Gossmann, Dounia Saleh, Marc W. Schmid, Michael A. Spence,  View ORCID ProfileKarl J. Schmid

  
      doi: https://doi.org/10.1101/022939 

  
  
  

Toni I. Gossmann 
1University of Hohenheim, Germany
2University of Sheffield, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
toni.gossmann@gmail.com
karl.schmid@uni-hohenheim.de


Dounia Saleh 
1University of Hohenheim, Germany

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


Marc W. Schmid 
3University of Zurich, Switzerland

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


Michael A. Spence 
2University of Sheffield, UK

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


Karl J. Schmid 
1University of Hohenheim, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Karl J. Schmid
	For correspondence: 
toni.gossmann@gmail.com
karl.schmid@uni-hohenheim.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Reproductive traits in plants tend to evolve rapidly due to various causes that include plant-pollinator coevolution and pollen competition, but the genomic basis of reproductive trait evolution is still largely unknown. To characterise evolutionary patterns of genome wide gene expression in reproductive tissues and to compare them to developmental stages of the sporophyte, we analysed evolutionary conservation and genetic diversity of protein-coding genes using microarray-based transcriptome data from three plant species, Arabidopsis thaliana, rice (Oryza sativa) and soybean (Glycine max). In all three species a significant shift in gene expression occurs during gametogenesis in which genes of younger evolutionary age and higher genetic diversity contribute significantly more to the transcriptome than in other stages. We refer to this phenomenon as “evolutionary bulge” during plant reproductive development because it differentiates the gametophyte from the sporophyte. The extent of the bulge pattern is much stronger than the transcriptomic hourglass, which postulates that during early embryo development an increased proportion of ancient and conserved genes contribute to the total transcriptome. In the three plant species, we observed an hourglass pattern only in A. thaliana but not in rice or soybean, which suggests that unlike the evolutionary bulge of reproductive genes the transcriptomic hourglass is not a general pattern of plant embryogenesis, which is consistent with the absence of a morphologically defined phylotypic stage in plant development.
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