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                    Summary
The fine structure of the radiation-resistant bacterium, Micrococcus radiodurans, isolated by Anderson, was studied by electron microscopy of intact and disrupted cells using thin sectioning and negative staining techniques. The cytoplasm and nuclear structures are normal, but the cell wall and sheath are more complex than any so far described for a bacterium. The surface consists of four distinct layers, each having a characteristic fine structure, one of which has been tentatively identified as that responsible for maintaining the rigidity of the cells. Striations with a periodicity of 175 to 200 Å are visible in thin sections of this layer, and a pseudo-hexagonal array of dark “holes” is seen in surface view of negatively-stained fragments. It is concluded that this layer is the main structural element of the cell wall of M. radiodurans. The other three layers of the surface have not been clearly located in thin sections; one of these layers has a well-defined pattern of hexagonally arranged units similar to that observed in Spirillum serpens by Murray but with different dimensions.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ultrastructure of macromolecular assemblies contributing to bacterial spore resistance revealed by in situ cryo-electron tomography
                                        
                                    

                                    
                                        Article
                                         Open access
                                         14 February 2024
                                    

                                

                                Elda Bauda, Benoit Gallet, … Cecile Morlot

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A flat embedding method for transmission electron microscopy reveals an unknown mechanism of tetracycline
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 March 2021
                                    

                                

                                Michaela Wenzel, Marien P. Dekker, … Leendert W. Hamoen

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Electron Microscopy to Study the Fine Structure of the Pneumococcal Cell
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	
Anderson, A. W., H. C. Nordan, R. F. Cain, G. Parrish, and D. Duggan: Studies on a radio-resistant micrococcus. I. Isolation, morphology, cultural characteristics and resistance to gamma radiation. Food Technol. Champaign 10, 575 (1956).

                    Google Scholar 
                

	
Anderson, A. W., K. E. Rash, and P. R. Elliker: Taxonomy of a recently isolated radiation-resistant micrococcus. Bact. Proc. 1961, 56.

	
Bruce, A.K.: Extraction of the radioresistant factor of Micrococcus radiodurans. Radiat. Res. 22, 155 (1964).
PubMed 
    
                    Google Scholar 
                

	
Duggan, D. E., A. W. Anderson, and P. R. Elliker: Inactivation-rate studies on a radiation-resistant spoilage microorganism. III. Thermal inactivation rates in beef. J. Fd. Sci. 28, 130 (1963).

                    Google Scholar 
                

	———, and R. F. Cain: Ultraviolet exposure studies on a gamma radiation resistant micrococcus isolated from food. Food Res. 24, 376 (1959).

                    Google Scholar 
                

	
Duryee, F. L., H. D. Raj, C. H. Wang, A. W. Anderson, and P. R. Elliker: Carbohydrate metabolism in Micrococcus radiodurans. Canad. J. Microbiol. 7, 799 (1961).

                    Google Scholar 
                

	
Echlin, P.: The fine structure of the cell boundary of the blue-green alga Anacystis montana. J. Cell Biol. 17, 212 (1963).
Article 
    
                    Google Scholar 
                

	
Frank, H., M. Lefort, and H. H. Martin: Electron microscopy and chemical examination of cell walls of the blue alga Phormidium uncinatum. Z. Naturforsch. 17b, 262 (1962).

                    Google Scholar 
                

	
Hopwood, D. A., and A. M. Glauert: The fine structure of Streptomyces coelicolor. II. The nuclear material. J. biophys. biochem. Cytol. 8, 267 (1960).
PubMed 
    
                    Google Scholar 
                

	
Iterson, W. van, and C. F. Robinow: Observations with the electron microscope on the fine structure of the nuclei of two spherical bacteria. J. biophys. biochem. Cytol. 9, 171 (1961).
PubMed 
    
                    Google Scholar 
                

	
Kay, D., and P. Fildes: The calcium requirement of a typhoid bacteriophage. Brit. J. exp. Path. 31, 338 (1950).
PubMed 
    
                    Google Scholar 
                

	
Kellenberger, E., A. Ryter, and J. Séchaud: Electron microscope study of DNA-containing plasms. II. Vegetative and mature phage DNA compared with normal bacterial nucleoids in different physiological states. J. biophys. biochem. Cytol. 4, 671 (1958).

                    Google Scholar 
                

	
Kilburn, R. E., W. D. Bellamy, and S. A. Terni: Studies on a radiation-resistant pigmented Sarcina sp. Radiat. Res. 9, 207 (1958).
PubMed 
    
                    Google Scholar 
                

	
Martin, H. H., u. H. Frank: Die Mucopeptid-Grundstruktur in der Zellwand gramnegativer Bakterien. Zbl. Bakt., I. Abt. Orig. 184, 306 (1962).

                    Google Scholar 
                

	
Moseley, B. E. B., and A. H. Schein: Radiation resistance and deoxyribonucleic acid base composition of Micrococcus radiodurans. Nature (Lond.) 203, 1298 (1964).

                    Google Scholar 
                

	
Murray, R. G. E.: The structure of microbial cytoplasm and the development of membrane systems. In: Lectures on Theoretical and Applied Aspects of Modern microbiology. University of Maryland, College Park, Maryland 1960.

                    Google Scholar 
                

	—: Fine structure and taxonomy of bacteria. Symp. Soc. gen. Microbiol. 12, 119 (1962).

                    Google Scholar 
                

	—: On the cell wall structure of Spirillum serpens. Canad. J. Microbiol. 9, 381 (1963).

                    Google Scholar 
                

	
Murray, R. G. E., and C. F. Robinow: Abstracts seventh Int. Congr. Microbiol. p. 427 (1958).

	
Raj, H. D., F. L. Duryee, A. M. Deeney, C. H. Wang, A. W. Anderson, and P. R. Elliker: Utilization of carbohydrates and amino acids by Micrococcus radiodurans. Canad. J. Microbiol. 6, 289 (1960).

                    Google Scholar 
                

	
Ris, H., and R. N. Singh: Electron microscope studies on blue-green algae. J. biophys. biochem. Cytol. 9, 63 (1961).
PubMed 
    
                    Google Scholar 
                

	
Setlow, J. K., and D. E. Duggan: The resistance of Micrococcus radiodurans to ultraviolet radiation. I. Ultraviolet-induced lesions in the cell's DNA. Biochim. biophys. Acta (Amst.) 87, 664 (1964).

                    Google Scholar 
                

	
Tchan, Y. T., A. Birch-Andersen, and H. L. Jensen: The ultrastructure of vegetative cells and cysts of Azotobacter chroococcum. Arch. Mikrobiol. 43, 50 (1962).
PubMed 
    
                    Google Scholar 
                

	
Thornley, M. J., and R. W. Horne: Electron microscope observations on the structure of fimbriae, with particular reference to Klebsiella strains, by the use of the negative staining technique. J. gen. Microbiol. 28, 51 (1962).
PubMed 
    
                    Google Scholar 
                

	
Work, E.: Amino-acids of walls of Micrococcus radiodurans. Nature (Lond.) 201, 1107 (1964).

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Low Temperature Research Station, Cambridge
Margaret J. Thornley, R. W. Horne & Audrey M. Glauert

	Institute of Animal Physiology, Babraham, Cambridge
Margaret J. Thornley, R. W. Horne & Audrey M. Glauert

	Strangeways Research Laboratory, Cambridge
Margaret J. Thornley, R. W. Horne & Audrey M. Glauert


Authors	Margaret J. ThornleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	R. W. HorneView author publications
You can also search for this author in
                        PubMed Google Scholar



	Audrey M. GlauertView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Sir Halley Stewart Research Fellow.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Thornley, M.J., Horne, R.W. & Glauert, A.M. The fine structure of micrococcus radiodurans.
                    Archiv. Mikrobiol. 51, 267–289 (1965). https://doi.org/10.1007/BF00408143
Download citation
	Received: 19 January 1965

	Issue Date: September 1965

	DOI: https://doi.org/10.1007/BF00408143


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Microscopy
	Electron Microscopy
	Cell Wall
	Fine Structure
	Thin Section








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.226.44.255
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    