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    Abstract
In mammalian cells, there exist approximately 40 types of microtubule motor proteins that are assigned to specific cargo deliveries. For example, the kinesin-1 family motor KIF5 is the major motor responsible for anterograde mitochondrial transport, whereas the kinesin-3 family motor KIF1A is responsible for synaptic vesicle precursor transport. In contrast, cytoplasmic dynein is responsible for retrograde transport of nearly all cargos. The force and velocity of these microtubule motors have been investigated in in-vitro single-molecule experiments. In the present study, we compared the intracellular force and velocity of various types of motors in the mammalian neuronal axon obtained by non-invasive force measurement (fluctuation analysis) and extreme value analysis with those obtained by previous single-molecule experiments. As we found a high correlation between our results and the previous results, we next investigated synaptic vesicle precursor transport by hereditary spastic paraplegia-associated KIF1A variants (V8M, R350G, and A255V). KIF1A-V8M and KIF1A-A255V exhibited force and velocity impairment in mammalian neuronal axons, whereas the physical property of KIF1A-R350G was similar to that of the wild type. We believe that the development of new analytical techniques for investigating intracellular cargo transports is helpful to elucidate the molecular mechanism of KIF1A-associated neurological disorders.
Statement of Significance Recent in-vitro single-molecule experiments have clearly revealed that microtubule motors only fully exert their functions when fully equipped with the proteins associated with cargo vesicle transport. This emphasizes the significance of intracellular physical measurements, in which the motors should fully function. In addition to motor force and velocity, the number of motors transporting a single cargo together is an important physical quantity to characterize cargo transport, but is difficult to estimate using in-vitro single-molecule experiments. In this study, we aimed to extract physical information on microtubule motors in the intracellular environment.


Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	We fixed typos.






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 15, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Intracellular force comparison of pathogenic KIF1A, KIF5, and dynein by fluctuation analysis



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Intracellular force comparison of pathogenic KIF1A, KIF5, and dynein by fluctuation analysis
    

  
      Kumiko Hayashi, Shiori Matsumoto, Takuma Naoi, Yuki Idobata

  
      bioRxiv 2021.09.12.459977; doi: https://doi.org/10.1101/2021.09.12.459977 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Intracellular force comparison of pathogenic KIF1A, KIF5, and dynein by fluctuation analysis
    

  
      Kumiko Hayashi, Shiori Matsumoto, Takuma Naoi, Yuki Idobata

  
      bioRxiv 2021.09.12.459977; doi: https://doi.org/10.1101/2021.09.12.459977 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Biophysics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11649)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17272)

	Clinical Trials (138)

	Developmental Biology (9367)

	Ecology (14089)

	Epidemiology (2067)

	Evolutionary Biology (18208)

	Genetics (12187)

	Genomics (16708)

	Immunology (11795)

	Microbiology (27874)

	Molecular Biology (11485)

	Neuroscience (60504)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2868)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  