
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Journal of Muscle Research & Cell Motility

	
                        Article

The structure of insect flight muscle in the presence of AMPPNP


                    	Papers
	
                            Published: December 1987
                        


                    	
                            Volume 8, pages 473–503, (1987)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Journal of Muscle Research & Cell Motility
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Mary C. Reedy1, 
	Michael K. Reedy1 & 
	Roger S. Goody2 


                        
    

                        
                            	
            
                
            56 Accesses

        
	
            
                
            32 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Summary
Glycerinated insect (Lethocerus) flight muscle in the presence of the non-hydrolysable ATP-analogue AMPPNP (1 mm at 4° C) has been prepared for electron microscopy using X-ray diffraction monitoring during fixation and embedding. Superior preservation of the original structure has been achieved through use of a fixative which included tannic acid and excess Mg2+. New features have been recognized in single filament layers (myac and actin) and 15 nm cross sections. As previously shown, some aspects of relaxed structure (14.5 nm shelves along thick filaments) and of rigor (38.7 nm angled bridges along thin filaments) are retained in a modified form. New observations include: (1) In 15 nm cross sections that show single 14.5 nm levels: (a) The flared X structure characteristic of rigor is replaced by a straight-X figure in which the crossbridge density is aligned along the myosin-actin plane, rather than skewed across it as in rigor, (b) In AMPPNP, each crossbridge appears to have a separate origin from the thick filament, rather than bifurcating two from one stem as in the flared X of rigor. The separation of crossbridge origins is also evidenced by the loss of ‘ladder rungs’ in actin layers. (2) A halving (19.3 nm) of the 38.7 nm axial repeat along actin, rather than a thirding (12.9 nm) as in rigor, indicates redistribution of bridge attachments in cold AMPPNP. (3) In AMPPNP, the 14.5 nm shelves of density around the thick filament shaft are thicker but extend to smaller radius than similar shelves in ATP-relaxed muscle. This is shown by a lack of 14.5 nm periodicity and diffraction in actin layers of AMPPNP, in contrast to ATP-relaxed actin layers, in which the 14.5 nm period is present. Our results suggest that attached crossbridges are modified by AMPPNP and that ordered features of the analogue state are not accounted for solely by detached myosin heads or by a mixture of relaxed and rigor crossbridges. A two-domain model for the crossbridge is proposed. Domain 1 binds to the thin filament, and while bound, maintains a constant stereospecificity to actin at low resolution, independent of the type or presence of nucleotide at the myosin active site. Domain 2 is proximal to the thick filament and can exist in two characteristic states. In the absence of nucleotide (rigor), Domain 2 adopts a variable relationship to the thick filament, to accommodate the actin-bound end of the bridge. When ATP or AMPPNP are bound, in both attached and detached myosin heads, Domain 2 adopts a fixed disposition with respect to the thick filaments, its origin specified both longitudinally and azimuthally, while allowing a variable relationship to Domain 1 (nearest to actin). In AMPPNP, a variable relationship between the domains in attached crossbridges is required in order to connect the invariant 14.5 nm myosin origins to the 38.7nm actin target zones.
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