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                    Summary

sbcA, a gene defined by mutations which restore recombination proficiency to RecB and RecC mutants, has been located at minute 29 of the E. coli genetic map. Two independent sbcA mutations have been mapped in this location.
In an Hfr recB
-
sbcA
-
rac? x F-
recB
-
sbcA
+
rac
+cross, recombinant progeny inheriting the donor his
+ or trp
+ allele also inherited sbcA
- at a high frequency. Reciprocal crosses using sbcA
+ Hfrs and recB
-
sbcA
-females located sbcA in that region of the chromosome represented between his and trp on the genetic map. This position was confirmed in conjugation experiments by the time of entry of sbcA
+ (as an unselected marker) using two Hfrs transferring trp
+ early from opposite directions. These results showed that sbcA is close to trp and clockwise from it between 27–29 minutes. Since we detected no cotransduction (less than 0.2%) of sbcA and trp, we place sbcA at minute 29.
The observation that merodiploids with the recB
-
sbcA
-/F′ sbcA
+ genotype were as sensitive to UV as haploid strains with the recB
-
sbcA
+genotype indicated that sbcA
+is dominant to sbcA
-.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        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: ]

                                
                                
                                    
                                        Gene Targeting and Homologous Recombination in Saccharomyces cerevisiae
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2013
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Markerless Deletion System for Escherichia coli Using Short Homologous Sequences and Positive–Negative Selectable Cassette
                                        
                                    

                                    
                                        Article
                                        
                                         09 May 2015
                                    

                                

                                Fuwang Chen, Jie Jiang, … Linzhu Ren

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Selection and evolution of mating products after spontaneous zygogenesis in Escherichia coli K-12
                                        
                                    

                                    
                                        Article
                                        
                                         25 January 2015
                                    

                                

                                Jean-Pierre Gratia

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Adams, M. H.: Bacteriophages. New York: Interscience Publishers Inc. 1959

                    Google Scholar 
                

	Anderson, E. H.: Growth requirements of virus-resistant mutants of Escherichia coli strain “B”. Proc. nat. Acad. Sci (Wash.) 32, 120–128 (1946)

                    Google Scholar 
                

	Bachmann, B. J.: Pedigrees of some mutant strains of Escherichia coli K-12. Bact. Rev. 36, 525–557 (1972)

                    Google Scholar 
                

	Barbour, S. D.: Biochemical and genetic studies of recombination proficiency in E. coli K12. IV. Analysis of recombinants formed by a recombination deficient (recB21 recC22) strain. Molec. gen. Genet. 117, 303–309 (1972)

                    Google Scholar 
                

	Barbour, S. D., Clark, A. J.: Biochemical and genetic studies of recombination proficiency in Escherichia coli I. Enzymatic activity associated with recB
+ and recC
+ genes. Proc. nat. Acad. Sci. (Wash.) 65, 955–961 (1970)

                    Google Scholar 
                

	Barbour, S. D., Nagaishi, H., Templin, A., Clark, A. J.: Biochemical and genetic studies of recombination proficiency in Escherichia coli. II. Rec+ revertants caused by indirect suppression of Rec- mutations. Proc. nat. Acad. Sci. (Wash.) 67, 128–135 (1970)

                    Google Scholar 
                

	Birge, E. A., Low, K. B.: The detection of transcribable recombination products following conjugation in rec
+, recB
-and recC
-strains of Escherichia coli K-12. J. molec. Biol., in press (1974)

	Burton, K.: A study of the conditions and mechanisms of the diphenylamine, reaction for the colorimetric estimation of deoxyribonucleic acid. Biochem. J. 62, 315–323 (1956)

                    Google Scholar 
                

	Capaldo, F. N., Ramsey, G., Barbour, S. D.: Analysis of the growth of recombination deficient strains of Escherichia coli K12. J. Bact. 118, 242–249 (1974)

                    Google Scholar 
                

	Capaldo-Kimball, F., Barbour, S. D.: Involvement of recombination, genes in growth and viability of E. coli K-12. J. Bact. 106, 204–212 (1971)

                    Google Scholar 
                

	Clark, A. J.: The beginning of a genetic analysis of recombination proficiency. J. cell. Physiol. 70, Suppl. 1, 165–180 (1967)

                    Google Scholar 
                

	Clark, A. J.: Toward a metabolic interpretation of genetic recombination of E. coli and its phages. Ann. Rev. Microbiol. 25, 438–464 (1971)

                    Google Scholar 
                

	Clark, A. J.: Progress toward a metabolic interpretation of genetic recombination of Escherichia coli and bacteriophage lambda. Thirteenth Int. Congress of Genetics, University of California, Berkeley 1973

	Davis, B. D., Mingioli, E. S.: Mutants of Escherichia coli requiring methionine or vitamin B12. J. Bact. 60, 17–28 (1950)

                    Google Scholar 
                

	Emmerson, P. T.: Recombination deficient mutants of Escherichia coli K-12 that map between thyA and argA. Genetics 60, 19–30 (1968)

                    Google Scholar 
                

	Haefner, K.: Spontaneous lethal sectoring, a further feature of Escherichia coli K-12 strains deficient in the function of rec and uvr genes. J. Bact. 96, 652–659 (1968)

                    Google Scholar 
                

	Hall, J. D., Howard-Flanders, P.: Recombinant F′ factors from Escherichia coli K-12 strains carrying recB or recC. J. Bact. 110, 578–584 (1972)

                    Google Scholar 
                

	Horii Z. I., Clark, A. J.: Genetic analysis of the RecF pathway to genetic recombination in Escherichia coli K-12: Isolation and characterization of mutants. J. molec. Biol. 80, 327–344 (1973)

                    Google Scholar 
                

	Howard-Flanders, P., Theriot, L., Stedeford, J. B.: Some properties of excision-defective, recombination-deficient mutants of Escherichia coli K-12. J. Bact. 97, 1134–1141 (1969)

                    Google Scholar 
                

	Ishibashi, M., Suguio, Y., Hirota, Y.: Chromosomal location of thymine and arginine genes in Escherichia coli and an F′ incorporating them. J. Bact. 87, 554–561 (1964)

                    Google Scholar 
                

	Kushner, S. R., Nagaishi, H., Clark, A. J.: Indirect suppression of recB and recC mutations by exonuclease I deficiency. Proc. nat. Acad. Sci. (Wash.) 69, 1366–1370 (1972)

                    Google Scholar 
                

	Kushner, S. R., Nagaishi, H., Templin, A., Clark, A. J.: Genetic recombination in Escherichia coli: The role of exonuclease I. Proc. nat. Acad. Sci. (Wash.) 68, 824–827 (1971)

                    Google Scholar 
                

	Lederberg, J., Lederberg, E. M.: Replica plating and indirect selection of bacterial mutants. J. Bact. 63, 399–406 (1952)

                    Google Scholar 
                

	Low, K. B.: Escherichia coli K-12 F-prime factors, old and new. Bact. Rev. 36, 587–607 (1972)

                    Google Scholar 
                

	Low, K. B.: Rapid mapping of conditional and auxotrophic, mutations in Escherichia coli K-12. J. Bact. 113, 798–812 (1973a)

                    Google Scholar 
                

	Low, K. B.: Restoration by the rac locus of recombinant forming ability in recB
- and recC
- merozygotes of Escherichia coli K-12. Molec. gen. Genet. 122, 119–130 (1973b)

                    Google Scholar 
                

	Lowry, O. H., Rosebrough, N. J., Farr, A. L., Randal, R. J.: Protein measurement with the folin phenol reagent. J. biol. Chem. 193, 265–275 (1951)

                    Google Scholar 
                

	Marmur, J.: A procedure, for the isolation of deoxyribonucleic acid from microorganisms. J. molec. Biol. 3, 208–218 (1961)

                    Google Scholar 
                

	Paul, A. V., Riley, M.: Joint molecule formation following conjugation in wild type and mutant E. coli recipients. J. molec. Biol. 82, 35–56 (1974)

                    Google Scholar 
                

	Riley, M., Pardee, A. B. Nutritional effects on frequencies of bacterial recombination. J. Bact. 83, 1332–1335 (1962)

                    Google Scholar 
                

	Stacey, K. A., Simson, E.: Improved method for the isolation of thymine-requiring mutants of Escherichia coli. J. Bact. 90, 554–555 (1965)

                    Google Scholar 
                

	Taylor, A. L., Trotter, C. D.: Linkage map of Escherichia coli strain K-12. Bact. Rev. 36, 504–524 (1972)

                    Google Scholar 
                

	Templin, A., Kushner, S. R., Clark, A. J.: Genetic analysis of mutations indirectly suppressing recB and recC mutations. Genetics 72, 205–215 (1972)

                    Google Scholar 
                

	Willetts, N. S., Clark, A. J., Low, K. B.: Genetic location of certain mutations conferring recombination deficiency in Escherichia coli. J. Bact. 97, 244–249 (1969)

                    Google Scholar 
                

	Wright, M., Buttin, G., Hurwitz, J.: The isolation and characterization from Escherichia coli or an adenosine-triphosphate-dependent deoxyribonuclease directed by recB, C genes. J. biol. Chem. 246, 6543–6555 (1972)

                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Microbiology Unit, Department of Biochemistry, University of Oxford, Oxford, England
 Robert G. Lloyd &  Stephen D. Barbour

	Department of Microbiology, Case Western Reserve School of Medicine, Cleveland, Ohio, USA
 Robert G. Lloyd &  Stephen D. Barbour

	Department of Genetics, University of Nottingham, School of Biological Sciences, University Park, NG7 2RD, Nottingham, England
 Robert G. Lloyd


Authors	 Robert G. LloydView author publications
You can also search for this author in
                        PubMed Google Scholar



	 Stephen D. BarbourView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
Communicated by W. Maas and B. A. Bridges


Rights and permissions
Reprints and permissions


About this article
Cite this article
Lloyd, R.G., Barbour, S.D. The genetic location of the sbcA gene of Escherichia coli
.
                    Molec. Gen. Genet. 134, 157–171 (1974). https://doi.org/10.1007/BF00268417
Download citation
	Received: 15 June 1974

	Issue Date: June 1974

	DOI: https://doi.org/10.1007/BF00268417


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
	Recombination
	Opposite Direction
	Genetic Location
	Reciprocal Cross
	Haploid Strain








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        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
						
						
					


		
	
	
		
			
				
					
					3.82.145.95
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    