





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Disruption of endosperm development is a major cause of hybrid seed inviability between Mimulus guttatus and M. nudatus
  
       View ORCID ProfileElen Oneal,  View ORCID ProfileJohn H. Willis,  View ORCID ProfileRobert G. Franks

  
      doi: https://doi.org/10.1101/029223 

  
  
  

Elen Oneal 

1Department of Biology, Duke University, 3319 French Family Science Center, 125 Science Drive, Durham, NC, 27705, USA


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Elen Oneal
	For correspondence: 
eo22@duke.edu


John H. Willis 

1Department of Biology, Duke University, 3319 French Family Science Center, 125 Science Drive, Durham, NC, 27705, USA


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for John H. Willis
	For correspondence: 
eo22@duke.edu


Robert G. Franks 

2Department of Genetics, North Carolina State University, 2548 Thomas Hall, Raleigh, NC, 27695, USA


	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Robert G. Franks
	For correspondence: 
eo22@duke.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
	Divergence of developmental mechanisms within populations may lead to hybrid developmental failure and inviability, and may be a factor driving speciation in flowering plants.

	We investigate the patterns of early and late embryo and endosperm development of seed from Mimulus guttatus and the closely related, serpentine endemic M. nudatus, and compare those patterns to that of hybrid seed derived from reciprocal, interspecific crosses. We address whether disruption in hybrid seed development is the primary source of reproductive isolation between these sympatric taxa.

	M. guttatus and M. nudatus differ in the pattern and timing of endosperm and embryo development. Some hybrid seed exhibit early disruption of endosperm development and are completely inviable, while other hybrid seed exhibit comparatively normal early development, but show impaired endosperm proliferation. These developmental patterns underlie the phenotypes of mature seed, which are either very small and flat, (indicating little to no endosperm), or shriveled, (indicating reduced endosperm volume). Both phenotypes have low germination success. Hybrid seed inviability forms a potent reproductive barrier between M. guttatus and M. nudatus.

	We provide a partial developmental mechanism for the hybrid barrier between M. guttatus and M. nudatus. In addition to illustrating the early stages of endosperm and embryo development, we shed light on the extent of developmental variation between closely related species within this important ecological model system.
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