





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Global change adaptation reduces plasticity and limits future resilience
  
       View ORCID ProfileReid S. Brennan, James A. deMayo, Hans G. Dam, Michael Finiguerra, Hannes Baumann, Melissa H. Pespeni

  
      doi: https://doi.org/10.1101/2020.01.29.925396 

  
  
  

Reid S. Brennan 
1Department of Biology, University of Vermont, Burlington, VT, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Reid S. Brennan
	For correspondence: 
Reid.Brennan@uvm.edu
mpespeni@uvm.edu


James A. deMayo 
2Department of Marine Sciences, University of Connecticut, Groton, CT, USA

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


Hans G. Dam 
2Department of Marine Sciences, University of Connecticut, Groton, CT, USA

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


Michael Finiguerra 
3Department of Ecology and Evolutionary Biology, University of Connecticut, Groton, CT, USA

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


Hannes Baumann 
2Department of Marine Sciences, University of Connecticut, Groton, CT, USA

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


Melissa H. Pespeni 
1Department of Biology, University of Vermont, Burlington, VT, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
Reid.Brennan@uvm.edu
mpespeni@uvm.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Species may persist through the unprecedented changes in global conditions using genetic adaptation or physiological plasticity. However, few empirical studies have revealed the relationship between adaptation and plasticity or addressed the long-standing debate on whether plasticity impedes or facilitates adaptive evolution. Here, we used experimental evolution and reciprocal transplantation of the marine coastal copepod, Acartia tonsa, to present-day and future greenhouse conditions (high temperature, high CO2). Despite the presence of plasticity in ambient conditions, twenty generations of selection resulted in highly parallel genetic adaptation to greenhouse conditions where genes related to stress response, actin regulation, developmental processes, and energy production diverged between conditions. Genetic adaptation, however, reduced fecundity and population growth when greenhouse animals were returned to ambient conditions or reared in low food conditions. Concurrently, adaptation reduced gene expression plasticity by 12.7 fold. Despite the loss of plasticity, across three successive transplant generations, greenhouse-adapted animals were able to match the ambient-adaptive transcriptional profile through genetic adaptation, which in turn eroded nucleotide diversity in greenhouse-adaptive genes. These results demonstrate the power of experimental evolution from natural populations to reveal the mechanisms, timescales of responses, consequences, and reversibility of complex, physiological adaptation. While plasticity facilitated initial survival in global change conditions, it eroded after 20 generations as populations genetically adapted, limiting resilience to new stressors and previously benign environments.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 October 19, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Global change adaptation reduces plasticity and limits future resilience



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Global change adaptation reduces plasticity and limits future resilience
    

  
      Reid S. Brennan, James A. deMayo, Hans G. Dam, Michael Finiguerra, Hannes Baumann, Melissa H. Pespeni

  
      bioRxiv 2020.01.29.925396; doi: https://doi.org/10.1101/2020.01.29.925396 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Global change adaptation reduces plasticity and limits future resilience
    

  
      Reid S. Brennan, James A. deMayo, Hans G. Dam, Michael Finiguerra, Hannes Baumann, Melissa H. Pespeni

  
      bioRxiv 2020.01.29.925396; doi: https://doi.org/10.1101/2020.01.29.925396 

  
  
  


  

  
  	      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 (11640)

	Bioengineering (8679)

	Bioinformatics (29015)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18202)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11478)

	Neuroscience (60481)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  