





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The nucleus acts as a ruler tailoring cell responses to spatial constraints
  
      A.J. Lomakin, C.J. Cattin, D. Cuvelier, Z. Alraies, M. Molina, G. Nader, N. Srivastava, J.M. Garcia-Arcos, I.Y. Zhitnyak, A. Bhargava, M.K. Driscoll, E.S. Welf, R. Fiolka, R.J. Petrie, N. Manel, A.M. Lennon-Duménil, D.J. Müller, M. Piel

  
      doi: https://doi.org/10.1101/863514 

  
  
  

A.J. Lomakin 
1St. Anna Children’s Cancer Research Institute (CCRI), CeMM Research Center for Molecular Medicine, Austrian Academy of Sciences, and Ludwig Boltzmann Institute for Rare and Undiagnosed Diseases, Vienna, Austria
2King’s College London, School of Basic and Medical Biosciences, Centre for Stem Cells and Regenerative Medicine, London, UK
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
alexis.lomakin@ccri.at
daniel.mueller@bsse.ethz.ch
matthieu.piel@curie.fr


C.J. Cattin 
4ETH Zurich, Department of Biosystems Science and Engineering, Basel, Switzerland

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


D. Cuvelier 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

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


Z. Alraies 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France
5Institut Curie, PSL Research University, INSERM, U 932, Paris, France

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


M. Molina 
2King’s College London, School of Basic and Medical Biosciences, Centre for Stem Cells and Regenerative Medicine, London, UK

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


G. Nader 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

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


N. Srivastava 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

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


J.M. Garcia-Arcos 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

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


I.Y. Zhitnyak 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France
6N.N. Blokhin Medical Research Center of Oncology, Moscow, Russia

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


A. Bhargava 
5Institut Curie, PSL Research University, INSERM, U 932, Paris, France

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


M.K. Driscoll 
7University of Texas Southwestern Medical Center, Department of Cell Biology and Lyda Hill Department of Bioinformatics, Dallas, TX, USA

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


E.S. Welf 
7University of Texas Southwestern Medical Center, Department of Cell Biology and Lyda Hill Department of Bioinformatics, Dallas, TX, USA

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


R. Fiolka 
7University of Texas Southwestern Medical Center, Department of Cell Biology and Lyda Hill Department of Bioinformatics, Dallas, TX, USA

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


R.J. Petrie 
8Drexel University, Department of Biology, Philadelphia, PA, USA

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


N. Manel 
5Institut Curie, PSL Research University, INSERM, U 932, Paris, France

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


A.M. Lennon-Duménil 
5Institut Curie, PSL Research University, INSERM, U 932, Paris, France

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


D.J. Müller 
4ETH Zurich, Department of Biosystems Science and Engineering, Basel, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
alexis.lomakin@ccri.at
daniel.mueller@bsse.ethz.ch
matthieu.piel@curie.fr


M. Piel 
3Institut Curie and Institut Pierre Gilles de Gennes, PSL Research University, CNRS, UMR 144, Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
alexis.lomakin@ccri.at
daniel.mueller@bsse.ethz.ch
matthieu.piel@curie.fr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The microscopic environment inside a metazoan organism is highly crowded. Whether individual cells can tailor their behavior to the limited space remains unclear. Here, we found that cells measure the degree of spatial confinement using their largest and stiffest organelle, the nucleus. Cell confinement below a resting nucleus size deforms the nucleus, which expands and stretches its envelope. This activates signaling to the actomyosin cortex via nuclear envelope stretch-sensitive proteins, upregulating cell contractility. We established that the tailored contractile response constitutes a nuclear ruler-based signaling pathway involved in migratory cell behaviors. Cells rely on the nuclear ruler to modulate the motive force enabling their passage through restrictive pores in complex three-dimensional (3D) environments, a process relevant to cancer cell invasion, immune responses and embryonic development.
One Sentence Summary Nuclear envelope expansion above a threshold triggers a contractile cell response and thus acts as a ruler for the degree of cell deformation.
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