





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Disparity, Diversity, and Duplications in the Caryophyllales
  
      Stephen A. Smith, Caroline Parins-Fukuchi, Ya Yang, Michael J. Moore, Samuel F. Brockington, Riva Bruenn, Chloe P. Drummond, Joseph W. Brown, Joseph F. Walker, Noah Last, Norman A. Douglas

  
      doi: https://doi.org/10.1101/132878 

  
  
  

Stephen A. Smith 
1Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, 48103

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
eebsmith@umich.edu


Caroline Parins-Fukuchi 
1Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, 48103

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


Ya Yang 
2Department of Plant Biology, University of Minnesota-Twin Cities, 1445 Gortner Avenue, St. Paul, MN 55108

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


Michael J. Moore 
3Department of Biology, Oberlin College, 119 Woodland St., Oberlin, Ohio 44074-1097

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


Samuel F. Brockington 
4Department of Plant Sciences, University of Cambridge, Cambridge CB2 3EA, United Kingdom

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


Riva Bruenn 
3Department of Biology, Oberlin College, 119 Woodland St., Oberlin, Ohio 44074-1097

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


Chloe P. Drummond 
3Department of Biology, Oberlin College, 119 Woodland St., Oberlin, Ohio 44074-1097

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


Joseph W. Brown 
1Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, 48103

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


Joseph F. Walker 
1Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, 48103

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


Noah Last 
2Department of Plant Biology, University of Minnesota-Twin Cities, 1445 Gortner Avenue, St. Paul, MN 55108

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


Norman A. Douglas 
3Department of Biology, Oberlin College, 119 Woodland St., Oberlin, Ohio 44074-1097

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
	The role whole genome duplication (WGD) plays in the history of lineages is actively debated. WGDs have been associated with advantages including superior colonization, adaptations, and increased effective population size. However, the lack of a comprehensive mapping of WGDs within a major plant clade has led to questions regarding the potential association of WGDs and higher diversification rates.

	Using seven chloroplast and nuclear ribosomal genes, we constructed a phylogeny of 5,036 species of Caryophyllales, representing nearly half of the extant species. We phylogenetically mapped putative WGDs as identified from analyses on transcriptomic and genomic data and analyzed these in conjunction with shifts in climatic niche and lineage diversification rate.

	Thirteen putative WGDs and twenty-seven diversification shifts could be mapped onto the phylogeny. Of these, four WGDs were concurrent with diversification shifts, with other diversification shifts occurring at shallower nodes than WGDs. Five WGDs were associated with shifts to colder climatic niches.

	While we find that many diversification shifts occurred after WGDs it is difficult to directly associate these and consider diversification and duplication to be tightly correlated. Our findings suggest that duplications may often along with shifts in either diversification rate, climatic niche, or rate of evolution.
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