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    Abstract
Motility of the apicomplexan parasite Plasmodium falciparum, the causative agent of malaria, is enabled by the glideosome, a multi-protein complex containing the class XIV myosin motor, PfMyoA. Parasite motility is necessary for invasion into host cells and for virulence. Here we show that milligram quantities of functional PfMyoA can be expressed using the baculovirus/Sf9 cell expression system, provided that a UCS (UNC-45/CRO1/She4p) family myosin co-chaperone from Plasmodium spp. is co-expressed with the heavy chain. The homologous chaperone from the apicomplexan Toxoplasma gondii does not functionally substitute. We expressed a functional full-length PfMyoA with bound myosin tail interacting protein (MTIP), the only known light chain of PfMyoA. We then identified an additional “essential” light chain (PfELC) that co-purified with PfMyoA isolated from parasite lysates. PfMyoA expressed with both light chains moved actin at ~3.8 μm/sec, more than twice that of PfMyoA-MTIP (~1.7 μm/sec), consistent with the light chain binding domain acting as a lever arm to amplify nucleotide-dependent motions in the motor domain. Surprisingly, PfMyoA moved skeletal actin or expressed P. falciparum actin at the same speed. Duty ratio estimates suggest that PfMyoA may be able to move actin at maximal speed with as few as 6 motors. Under unloaded conditions, neither phosphorylation of Ser19 of the heavy chain, phosphorylation of several Ser residues in the N-terminal extension of MTIP, or calcium affected the speed of actin motion. These studies provide the essential framework for targeting the glideosome as a potential drug target to inhibit invasion by the malaria parasite.
Significance Motility of the apicomplexan parasite Plasmodium falciparum, the causative agent of malaria, relies on a divergent actomyosin system powered by the class XIV myosin, PfMyoA. We show that functional PfMyoA can be expressed in Sf9 cells if a Plasmodium spp. myosin chaperone is co-expressed. We identified an “essential” light chain (PfELC) that binds to PfMyoA in parasites. In vitro expression of PfMyoA heavy chain with PfELC and the known light chain MTIP produced the fastest speeds of actin movement (~3.8 μm/sec). Duty ratio estimates suggest that ~6 PfMyoA motors can move actin at maximal speed, a feature that may facilitate interaction with short, dynamic Plasmodium actin filaments. Our findings enable drug screening for myosin-based inhibitors of Plasmodium cellular invasion.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 13, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Binding of a Newly Identified Essential Light Chain to Expressed Plasmodium falciparum Class XIV Myosin Enhances Actin Motility



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Binding of a Newly Identified Essential Light Chain to Expressed Plasmodium falciparum Class XIV Myosin Enhances Actin Motility
    

  
      Carol S. Bookwalter, Chwen L. Tay, Rama McCrorie, Michael J. Previs, Elena B. Krementsova, Patricia M. Fagnant, Jake Baum, Kathleen M. Trybus

  
      bioRxiv 127118; doi: https://doi.org/10.1101/127118 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Binding of a Newly Identified Essential Light Chain to Expressed Plasmodium falciparum Class XIV Myosin Enhances Actin Motility
    

  
      Carol S. Bookwalter, Chwen L. Tay, Rama McCrorie, Michael J. Previs, Elena B. Krementsova, Patricia M. Fagnant, Jake Baum, Kathleen M. Trybus

  
      bioRxiv 127118; doi: https://doi.org/10.1101/127118 

  
  
  


  

  
  	      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

    
  
  
    	Biochemistry




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5175)

	Biochemistry (11637)

	Bioengineering (8678)

	Bioinformatics (29011)

	Biophysics (14859)

	Cancer Biology (11996)

	Cell Biology (17261)

	Clinical Trials (138)

	Developmental Biology (9359)

	Ecology (14079)

	Epidemiology (2067)

	Evolutionary Biology (18197)

	Genetics (12183)

	Genomics (16700)

	Immunology (11788)

	Microbiology (27848)

	Molecular Biology (11469)

	Neuroscience (60459)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4913)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2865)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  