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                The swinging cross bridge theory for muscle contraction envisages that the myosin cross bridge binds to the actin filament in an initial conformation and then undergoes a swinging motion that 'rows' the actin filament along. This elemental event, which is part of a cycle driven by ATP hydrolysis, is known as the 'power-stroke'. Although the swinging cross bridge was first proposed 30 years ago and is supported by an impressive body of structural, physiological and biochemical data, it has been difficult to get at the details of the mechanism. Now, a recent paper1 has filled in key details, presenting a landmark structure â€” the crystal structure of the smooth muscle myosin motor-domain with the essential light chain crystallized with ADP.AlF4.
Protein crystallography has facilitated a breakthrough in the field of muscle research. The crystal structure of the myosin cross bridge (from chicken skeletal muscle) without nucleotide (and thus thought to represent the last stage of the power-stroke) was first determined by Rayment and coworkers2. One remarkable feature of their structure was that it showed the cross bridge to contain not only a more or less globular 'head' or motor domain, which contains the ATPase site and the actin binding site, but also a long C-terminal Î±-helical 'tail', which binds two calmodulin-like light chains and which looked as if it ought to be a lever arm. The detailed structure of the 'lever arm' (from scallop myosin) was then determined3. The 'lever arm' is attached to the motor domain by a small compact domain called the 'converter domain'4.


                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                        
     
    
        
            
                Relevant articles

                
                    Open Access articles citing this article.

                    	
                                
                                    
                                        Differential scanning calorimetry study of glycerinated rabbit psoas muscle fibres in intermediate state of ATP hydrolysis
                                    
                                


                                
                                    	Timea Dergez
	, DÃ©nes LÅ‘rinczy
	 … Joseph Belagyi


                                

                                
                                    BMC Structural Biology
                                    Open Access
                                    24 June 2007
                                

                            


                

            

        
    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$189.00 per year
only $15.75 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Right, five molecules in an actin helix. Left, the myosin cross bridge in the open and closed conformation.


Figure 2: Right, five molecules of the actin helix. Left, smooth muscle myosin truncated at residue 819 carrying the essential light chain and with ADP.AlF4 or ADP.BeF3 bound in the active site1. 
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