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    Abstract
Human-generated ruderal habitats are abundant, but challenging for plants. Some ruderal habitats, however, provide networked corridors (e.g. roadsides and railways) that can facilitate rapid long-distance spread of successfully adapted variants. Here we use transcriptomic and genomic analyses, coupled with genetic mapping and transgenics to understand adaptation to railways in Arabidopsis arenosa. We show normally perennial A. arenosa switched to rapid cycling, a common adaptation for ruderal plants, at least twice upon railway colonization. We further show substantial gene flow from a widely distributed railway colonist likely contributed to secondary colonization by a non-ruderal type, highlighting how connectivity can affect adaptability. We find loss of expression of the reproductive repressor FLOWERING LOCUS C (FLC) is likely primarily responsible for rapid cycling in the widely distributed railway variant. However, a second railway colonist in the Alps also cycles rapidly, but retains high FLC. Some alleles in this population encode non-functional proteins, suggesting FLC has started to decay, but most are functional. Instead, this population likely circumvents FLC via a derived allele of CONSTANS (CO), which shows strong evidence of selection in this population. Importantly, we find this CO allele arrived via gene flow from the widespread ruderal, where it was also previously under selection. This suggests ruderal adaptation may have been progressive, perhaps in both cases, with FLC-circumvention arising first, and FLC loss arising later but ultimately obscuring its earlier circumvention. These snapshots of railway adaptation highlight that gene flow from widespread ruderals can provide opportunities for subsequent adaptation by local genotypes.




  


  
  



  
      
  
  
    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 August 01, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 A ticket to ride - Allele delivery by rail in secondary ruderal colonization by Arabidopsis arenosa



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      A ticket to ride - Allele delivery by rail in secondary ruderal colonization by Arabidopsis arenosa
    

  
      Pierre Baduel, Ben Hunter, Sarang Yeola, Kirsten Bomblies

  
      bioRxiv 171124; doi: https://doi.org/10.1101/171124 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      A ticket to ride - Allele delivery by rail in secondary ruderal colonization by Arabidopsis arenosa
    

  
      Pierre Baduel, Ben Hunter, Sarang Yeola, Kirsten Bomblies

  
      bioRxiv 171124; doi: https://doi.org/10.1101/171124 

  
  
  


  

  
  	      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

    
  
  
    	Evolutionary Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11642)

	Bioengineering (8680)

	Bioinformatics (29018)

	Biophysics (14864)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14084)

	Epidemiology (2067)

	Evolutionary Biology (18204)

	Genetics (12185)

	Genomics (16705)

	Immunology (11792)

	Microbiology (27859)

	Molecular Biology (11481)

	Neuroscience (60491)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  