





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Two stochastic processes shape diverse senescence patterns in a single-cell organism
  
      Ulrich K. Steiner,  View ORCID ProfileAdam Lenart, Ming Ni, Peipei Chen, Xiaohu Song, François Taddei,  View ORCID ProfileAriel B. Lindner,  View ORCID ProfileJames W. Vaupel

  
      doi: https://doi.org/10.1101/105387 

  
  
  

Ulrich K. Steiner 
1Max-Planck Odense Centre on the Biodemography of Aging, Campusvej 55, 5230 Odense, Denmark
2Biology Department, University of Southern Denmark, Campusvej 55, 5230 Odense, Denmark
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France
4INSERM U1001, 75014 Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
usteiner@biology.sdu.dk


Adam Lenart 
1Max-Planck Odense Centre on the Biodemography of Aging, Campusvej 55, 5230 Odense, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Adam Lenart


Ming Ni 
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France
4INSERM U1001, 75014 Paris, France
5Current address: BGI Shenzhen, Shenzhen, China

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


Peipei Chen 
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France
6Current address: National Center for Nanoscience and Technology Beijing China

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


Xiaohu Song 
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France

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


François Taddei 
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France
4INSERM U1001, 75014 Paris, France

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


Ariel B. Lindner 
3Center for Research and Interdisciplinarity, Paris Descartes University, 75014, Paris, France
4INSERM U1001, 75014 Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ariel B. Lindner


James W. Vaupel 
1Max-Planck Odense Centre on the Biodemography of Aging, Campusvej 55, 5230 Odense, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for James W. Vaupel




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Despite advancements in aging research, we lack basic understanding of the biological processes that shape senescence. Here, we show that for a simple isogenic bacterial system, Escherichia coli, in a controlled environment, senescence results from two stochastic processes: a primary random deterioration process within the cell underlying classical senescence patterns; and a secondary process of stochastic asymmetric transmission of a factor influencing mortality at cell fission. This second process is required to explain the near non-senescence of old mothers offspring and the lack of a mother offspring correlation in age at death. We observed that life span is predominantly determined by underlying stochastic stage dynamics. Our findings do not support evolutionary postulates that base their reasoning on the age-specific action of alleles, but could support stage-specific actions of alleles.
One Sentence Summary Senescence in bacteria is driven by two stochastic processes that produce large variation in lifespan among isogenic individuals.
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