





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Nuclear lamin isoforms differentially contribute to LINC complex-dependent nucleocytoskeletal coupling and whole cell mechanics
  
       View ORCID ProfileAmir Vahabikashi, Suganya Sivagurunathan, Fiona Ann Sadsad Nicdao, Yu Long Han, Chan Young Park, Xianrong Wong, Joseph R. Tran,  View ORCID ProfileGregg G. Gundersen,  View ORCID ProfileKaren L. Reddy,  View ORCID ProfileG.W. Gant Luxton, Ming Guo,  View ORCID ProfileJeffrey J. Fredberg,  View ORCID ProfileYixian Zheng,  View ORCID ProfileStephen A. Adam, Robert D. Goldman

  
      doi: https://doi.org/10.1101/2021.05.12.443683 

  
  
  

Amir Vahabikashi 
1Cell and Developmental Biology Department, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Amir Vahabikashi
	For correspondence: 
amir.vahabikashi@northwestern.edu
r-goldman@northwestern.edu


Suganya Sivagurunathan 
1Cell and Developmental Biology Department, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611

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


Fiona Ann Sadsad Nicdao 
1Cell and Developmental Biology Department, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611

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


Yu Long Han 
2Department of Mechanical Engineering, Massachusetts Institute of Technology, Cambridge, MA 02139

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


Chan Young Park 
3T. H. Chan School of Public Health, Harvard University, Boston, MA 02115

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


Xianrong Wong 
4Regenerative and Developmental Biology Group, Institute of Medical Biology, Singapore 138648

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


Joseph R. Tran 
5Department of Embryology, Carnegie Institution for Science, Baltimore, MD 21218

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


Gregg G. Gundersen 
6Department of Pathology and Cell Biology, Columbia University, New York, NY 10032

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gregg G. Gundersen


Karen L. Reddy 
7Department of Biological Chemistry, Johns Hopkins University, Baltimore, MD 21205

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Karen L. Reddy


G.W. Gant Luxton 
8Department of Molecular and Cellular Biology, University of California, Davis, Davis, CA 95616

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for G.W. Gant Luxton


Ming Guo 
2Department of Mechanical Engineering, Massachusetts Institute of Technology, Cambridge, MA 02139

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


Jeffrey J. Fredberg 
3T. H. Chan School of Public Health, Harvard University, Boston, MA 02115

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jeffrey J. Fredberg


Yixian Zheng 
5Department of Embryology, Carnegie Institution for Science, Baltimore, MD 21218

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yixian Zheng


Stephen A. Adam 
1Cell and Developmental Biology Department, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Stephen A. Adam


Robert D. Goldman 
1Cell and Developmental Biology Department, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
amir.vahabikashi@northwestern.edu
r-goldman@northwestern.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The ability of a cell to regulate its mechanical properties is central to its function. Emerging evidence suggests that interactions between the cell nucleus and cytoskeleton influence cell mechanics through poorly understood mechanisms. Here we show that A- and B-type nuclear lamin isoforms distinctively modulate both nuclear and cellular volume and selectively stabilize the linker of nucleoskeleton and cytoskeleton (LINC) complexes that couple the nucleus to cytoskeletal actin and vimentin. We reveal, further, that loss of each of the four-known lamin isoforms in the mouse embryonic fibroblasts differentially affects cortical and cytoplasmic stiffness as well as cellular contractility, and then propose a LINC complex mediated model that explains these impaired mechanical phenotypes. Finally, we demonstrate that loss of each lamin isoform softens the nucleus in a manner that correlates with loss of heterochromatin. Together, these findings uncover distinctive roles for each lamin isoform in maintaining cellular and nuclear mechanics.
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