





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        X chromosome-dependent disruption of placental regulatory networks in hybrid dwarf hamsters
  
       View ORCID ProfileThomas D. Brekke,  View ORCID ProfileEmily C. Moore,  View ORCID ProfileShane C. Campbell-Staton, Colin M. Callahan, Zachary A. Cheviron,  View ORCID ProfileJeffrey M. Good

  
      doi: https://doi.org/10.1101/2020.09.15.298893 

  
  
  

Thomas D. Brekke 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA
2School of Natural Sciences, Bangor University, Bangor, LL57 2UW, United Kingdom

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Thomas D. Brekke
	For correspondence: 
t.brekke@bangor.ac.uk
emily.christine.moore@gmail.com
jeffrey.good@umontana.edu


Emily C. Moore 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Emily C. Moore
	For correspondence: 
t.brekke@bangor.ac.uk
emily.christine.moore@gmail.com
jeffrey.good@umontana.edu


Shane C. Campbell-Staton 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA
3Department of Ecology and Evolutionary Biology; Institute for Society and Genetics, University of California, Los Angeles, CA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shane C. Campbell-Staton


Colin M. Callahan 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA

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


Zachary A. Cheviron 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA

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


Jeffrey M. Good 
1Division of Biological Sciences, University of Montana, Missoula, MT, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jeffrey M. Good
	For correspondence: 
t.brekke@bangor.ac.uk
emily.christine.moore@gmail.com
jeffrey.good@umontana.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Disruption of placental gene expression contributes to several congenital developmental disorders in humans, and may play an important role in the evolution of reproductive barriers between species. The placenta is also highly enriched for interacting genes showing parent-of-origin or imprinted expression, which is thought to have evolved to mitigate parental conflict within this extra-embryonic tissue. However, relatively little is known about the broader organization, functional integration, and evolution of placental gene expression networks across species. Here we used a systems genetics approach to examine the genetic and regulatory underpinnings of placental overgrowth in hybrids between two species of dwarf hamsters (Phodopus sungorus and P. campbelli). Using quantitative genetic mapping and mitochondrial substitution lines, we show that the X chromosome is the major maternal factor explaining massive parent-of-origin dependent placental overgrowth in hybrids. Mitochondrial interactions did not contribute to abnormal hybrid placental development, and there was only weak correspondence between placental disruption and early embryonic growth phenotypes. In parallel, genome-wide analyses of placental transcriptomes from the parental species and first and second-generation hybrids revealed a central group of co-expressed X-linked and autosomal genes that were highly enriched for maternally-biased expression. Expression of this core placental regulatory network was strongly correlated with placental growth and showed widespread misexpression dependent on epistatic interactions with X-linked hybrid incompatibilities. Silencing of the paternal X chromosome and most candidate paternally imprinted autosomal genes appeared unperturbed in the same genetic crosses. Collectively, our results indicate that the X chromosome plays a prominent role in the evolution of placental gene expression and the rapid accumulation of hybrid developmental barriers between mammalian species.
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