





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        An improved molecular crowding sensor CRONOS for detection of crowding changes in membrane-less organelles under pathological conditions
  
      Tamami Miyagi, Yoshiaki Yamanaka, Yuichiro Harada, Satoshi Narumi, Yuhei Hayamizu, Masahiko Kuroda,  View ORCID ProfileKohsuke Kanekura

  
      doi: https://doi.org/10.1101/2021.03.31.437991 

  
  
  

Tamami Miyagi 
1Department of Molecular Pathology, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo, 160-8402, Japan.

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


Yoshiaki Yamanaka 
1Department of Molecular Pathology, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo, 160-8402, Japan.

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


Yuichiro Harada 
1Department of Molecular Pathology, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo, 160-8402, Japan.

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


Satoshi Narumi 
2Department of Molecular Endocrinology, National Research Institute for Child Health and Development, 2-10-1 Okura, Setagaya-ku, Tokyo, 157-8535, Japan.

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


Yuhei Hayamizu 
3Department of Materials Science and Engineering, School of Materials and Chemical Technology, Tokyo Institute of Technology, 2-12-1, Ookayama, Meguro-ku, Tokyo, 152-8550, Japan.

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


Masahiko Kuroda 
1Department of Molecular Pathology, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo, 160-8402, Japan.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
kanekura@tokyo-med.ac.jp
kuroda@tokyo-med.ac.jp


Kohsuke Kanekura 
1Department of Molecular Pathology, Tokyo Medical University, 6-1-1 Shinjuku, Shinjuku-ku, Tokyo, 160-8402, Japan.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kohsuke Kanekura
	For correspondence: 
kanekura@tokyo-med.ac.jp
kuroda@tokyo-med.ac.jp




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Membrane-less organelles (MLOs) formed by liquid-liquid phase separation (LLPS) play pivotal roles in biological processes. During LLPS, proteins and nucleotides are extremely condensed, resulting in changes of their conformation and biological functions. Disturbed LLPS homeostasis in MLOs cause fatal diseases such as amyotrophic lateral sclerosis. Therefore, it is important to detect changes of the degree of crowding in MLOs. However, it has not been investigated well due to lack of an appropriate method. To address this, we developed a genetically-encoded molecular crowding sensor CRONOS that senses the degree of macromolecular crowding in MLOs using fluorescence resonance energy transfer (FRET) system. CRONOS is a very bright biosensor with wider dynamic range and detect changes in the macromolecular volume fraction better than the previously reported mCer-mCit sensor in solution. By fusing to scaffold protein of each MLO, we successfully delivered CRONOS to MLO of interest and detected previously undescribed difference of the degree of crowding in each MLO. If not tagged, CRONOS localized to interstitial space of MLOs, giving us the crowding information of inspace. CRONOS also detected changes of degree of macromolecular crowding in nucleolus induced by environmental stress or inhibition of transcription. These findings suggest that CRONOS can be a useful tool for determination of molecular crowding and detection of pathological changes in MLOs in live cells.
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