





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        On somatic constraints in the evolution of multicellularity
  
      Andrii I. Rozhok, James DeGregori

  
      doi: https://doi.org/10.1101/181065 

  
  
  

Andrii I. Rozhok 
1Department of Biochemistry and Molecular Genetics, University of Colorado School of Medicine, Aurora, CO 80045

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


James DeGregori 
1Department of Biochemistry and Molecular Genetics, University of Colorado School of Medicine, Aurora, CO 80045
2Integrated Department of Immunology, University of Colorado School of Medicine, Aurora, CO 80045
3Department of Pediatrics, University of Colorado School of Medicine, Aurora, CO 80045
4Department of Medicine, Section of Hematology, University of Colorado School of Medicine, Aurora, CO 80045

	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]

  
    
  
      
  
  
    Abstract
The evolution of multi-cellular animals has produced a conspicuous trend toward increased body size in many animal taxa. This trend has introduced at least two novel problems: the elevated risk of somatic disorders, such as cancer, and drastically declining evolvability due to reduced population size, lowered reproduction rate and extended generation time. Low population size has been argued to explain the higher mutation rates observed in animals compared to unicellular organisms. Here, we present theoretical evidence from stochastic modeling that the evolution of extended lifespans dramatically alters selection acting on germline mutation rates. We demonstrate that this effect significantly impacts evolvability while limiting somatic risks in populations of large animals. We propose a theoretical model for how evolvability and germline mutation rates can be under positive selection. We argue that this mechanism may have been critical in enabling the evolution of large multi-cellular animals.
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