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                    Abstract
The production of bacteriocins by lactic acid bacteria has been known for many years. The potential value of this property in the preservation of fermented food products has been recognized and has prompted many research groups to direct their studies to an investigation of these antagonistic proteinaceous compounds. In the past, analysis of bacteriocins has in general concentrated on biochemical properties, i.e. inhibition spectra, crude purification and size determination. More recently advances in the techniques available for genetic study of lactic acid bacteria have allowed the characterization of these antimicrobial agents at the molecular level. The genetic determinants for the production of and immunity to a number of bacteriocins have been cloned and sequenced. Progress made in studying the molecular biology of these molecules has led to a greater understanding of the mechanisms by which they exert their antimicrobial effect. The aim of this chapter is to review information currently available on bacteriocins produced by lactic acid bacteria. The focus is on more recent developments in their genetic and biochemical characterization.
Keywords
	Lactic Acid Bacterium
	Bacteriocin Production
	Nisin Production
	Primary Translation Product
	Nisin Biosynthesis

These keywords were added by machine and not by the authors. This process is experimental and the keywords may be updated as the learning algorithm improves.




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

                            

                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    
                        
                            
                                Preview

                                
                                    
                                        Unable to display preview. Download preview
                                            PDF.

                                    
                                    Unable to display preview. Download preview
                                        PDF.

                                

                            

                        
                    

                    
                        
                    

                    

                    

                    References
	Ahn, C. and Stiles, M.E. (1990a) Antibacterial activity of lactic acid bacteria isolated from vacuum-packaged meats. J Appl. Bacteriol.
                     69, 302–310.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ahn, C. and Stiles, M.E. (1990b) Plasmid-associated bacteriocin production by a strain of Carnobacterium piscicola from meat. Appl. Envir. Microbiol.
                     56, 2503–2510.
CAS 
    
                    Google Scholar 
                

	Allgaier, H., Jung, G., Werner, R.G., Schneider, U. and Zahner, H. (1986) Epidermin: sequencing of a heterodet tetracyclic 21-peptide amide antibiotic. Eur. J. Biochem.
                     160, 9–22.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Augustin, J., Rosenstein, R., Wieland, B., Schneider, U., Schnell, N., Engelke, G., Entian, K.-D. and Gotz, F. (1992) Genetic analysis of epidermin biosynthesis genes and epidermin-negative mutants of Staphylococcus epidermis. Eur. J. Biochem.
                     204, 1149–1154.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Barefoot, S.F. and Klaenhammer, T.R. (1983) Detection and activity of lactacin B, a bacteriocin produced by Lactobacillus acidophilus. Appl. Envir. Microbiol. 45, 1808–1815.
CAS 
    
                    Google Scholar 
                

	Barefoot, S.F. and Klaenhammer, T.R. (1984) Purification and characterization of the Lactobacillus acidophilus bacteriocin lactacin B. Antimicrob. Agents Chemother.
                     26, 328–334.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Benz, R., Jung, G. and Sahl, H.-G. (1991) Mechanism of channel-formation by lantibiotics in black lipid membranes. In ‘Nisin and Novel Lantibiotics’ (eds. G. Jung and H-G. Sahl) ESCOM, Leiden, pp. 359–372.

                    Google Scholar 
                

	Berridge, N.J., Newton, G.G.F. and Abraham, E.P. (1952) Purification and nature of the antibiotic nisin. Biochem. J.
                     52, 529–535.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Blight, M.A. and Holland, I.B. (1990) Structure and function of haemolysin B, P-glycoprotein and other members of a novel family of membrane translocators. Mol. Microbiol.
                     4, 873–880.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Buchman, W.B., Banerjee, S. and Hansen, J.N. (1988) Structure, expression, and evolution of a gene encoding the precursor of nisin, a small protein antibiotic. J. of Biol. Chem.
                     263, 16260–16266.
CAS 
    
                    Google Scholar 
                

	Chan, W.C., Bycroft, B.W., Lian, L-Y. and Roberts, G. (1989a) Isolation and characterization of two degradation products derived from the peptide antibiotic nisin. FEBS Lett.
                     252, 29–36.
Article 
    CAS 
    
                    Google Scholar 
                

	Chan, W.C., Lian, L-Y., Bycroft, B.W. and Roberts, G.C.K. (1989b). Confirmation of the structure of nisin by complete 1H N.m.r. resonance assignment in aqueous and dimethyl sulphoxide solution. J. Chem. Soc. Perkin. Trans.
                     1, 2359–2367.
Article 
    
                    Google Scholar 
                

	Chung, Y.J., Steen, M.T. and Hansen, J.N. (1992). The subtilin gene of Bacillus subtilis ATCC 6633 is encoded in an Operon that contains a homolog of the hemolysin B transport protein. J. Bacteriol.
                     174, 1417–1422.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Chung, Y.J. and Hansen, J.N. (1992). Determination of the sequence of spaE and identification of a promoter in the subtilin (spa) Operon in Bacillus subtilis. J. Bacteriol.
                     174, 6699–6702.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Collins, M.D., Ash, C., Farrow, A.E., Philips, B.A., Ferusus, S. and Jones, D. (1987). Classification of Lactobacillus divergens, Lactobacillus piscicola and some catalase-negative asporogenous, rod-shaped bacteria from poultry in a new genus Carnobacterium. Int. J. Syst. Bacteriol.
                     37, 310–317.
Article 
    
                    Google Scholar 
                

	Daeschel, M.A. and Klaenhammer, T.R. (1985). Association of a 13.6-megadalton plasmid in Pediococcus pentosaceus with bacteriocin activity. Appl. Envir. Microbiol.
                     50, 1538–1541.
CAS 
    
                    Google Scholar 
                

	Daeschel, M.A., Jung, D.S. and Watson, B.T. (1991). Controlling wine malolactic fermentation with nisin and nisin-resistant strains of Leuconostoc oenos. Appl. Envir. Microbiol.
                     57, 601–603.
CAS 
    
                    Google Scholar 
                

	Davey, G.P. (1984). Plasmid associated with diplococcin production in Streptococcus cremoris.
                     Appl. Envir. Microbiol.
                     48, 895–896.
CAS 
    
                    Google Scholar 
                

	Davey, G.P. and Richardson, B.C. (1981). Purification and some properties of diplococcin from Streptococcus cremoris 346. Appl. Envir. Microbiol.
                     41, 84–89.
CAS 
    
                    Google Scholar 
                

	de Vuyst, L. and Vandamme, E.J. (1992). Localization and phenotypic expression of genes involved in the biosynthesis of the lactococcus lactis subsp. lactis lantibiotic nisin. In ‘Bacteriocins, Microcins and Lantibiotics.’ (eds James, R., Ladzunski, C. and Pattus, F.), NATA ASI Series H, 65 Springer-Verlag, Berlin, Heidelberg, Germany, pp. 449–461.
Chapter 
    
                    Google Scholar 
                

	De Vos, W.M., Jung, G. and H.-G. Sahl. (1991). Definitions and nomenclature of lantibiotics. In ‘Nisin and Novel Lantibiotics’, (eds G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 457–463.

                    Google Scholar 
                

	De Vos, W.M., Mulders, J.W.M., Siezen, R.J., Hugenholtz, J. and Kuipers, O.P. (1992). Properties of nisin Z and distribution of its gene, nisZ in Lactococcus lactis. Appl. Envir. Microbiol.
                     59, 213–216.

                    Google Scholar 
                

	Delves-Broughton, J. (1990). Nisin and its uses. Food Technology
                     44, (11), 100–117.
CAS 
    
                    Google Scholar 
                

	Dodd, H.M., Horn, N. and Gasson, M.J. (1990) Analysis of the genetic determinant for production of the peptide antibiotic nisin. J. Gen. Microbiol.
                     136, 555–566.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dodd, H.M., Horn, N., Hao, Z. and Gasson, M.J. (1992) A lactococcal expression system for engineered nisins. Appl. Envir. Microbiol.
                     58, 3683–3693.
CAS 
    
                    Google Scholar 
                

	Dufour, A.D., Thuault, D., Boulliou, A., Bourgeois, C.M. and Le Pennec, J-P. (1991) Plasmidencoded determinants for bacteriocin production and immunity in a Lactococcus lactis strain and purification of the inhibitory peptide. J. Gen. Microbiol.
                     137, 2423–2429.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Engelke, G., Gutochowski-Eckel, Z., Hammelman, M. and Entian, K.-D. (1992) Biosynthesis of the lantibiotic nisin: genomic organization and membrane localization of the NisB protein. Appl. Envir. Microbiol.
                     58, 3730–3743.
CAS 
    
                    Google Scholar 
                

	Fowler, G.G. (1971) Nisin in combination with heat treatment of foods. Svenska Institutet for Konserveringsforskning. Report No. 292.

                    Google Scholar 
                

	Fowler, G.G. and Gasson, M.J. (1991) Antibiotics — nisin. In ‘Food Preservatives,’ (eds. N.J. Russel and G.W. Gould), Blackie, London, pp. 135–152.

                    Google Scholar 
                

	Froseth, B.R. and McKay, L.L. (1991) Molecular characterization of the nisin resistance region of Lactococcus lactis subsp. lactis biovar diacetylactis DRC3. Appl. Envir. Microbiol.
                     57, 804–811.
CAS 
    
                    Google Scholar 
                

	Froseth, B.R., Herman, R.E. and McKay, L.L. (1988) Cloning of nisin resistance determinant and replication origin on 7.6-kilobase EcoRl fragment of pNP40 from Streptococcus lactis subsp. diacetylactis DRC3. Appl. Envir. Microbiol.
                     54, 2136–2139.
CAS 
    
                    Google Scholar 
                

	Gao, F.H., Abee, T. and Konings. W.N. (1991) Mechanism of action of the peptide antibiotic nisin in liposomes and cytochrome c oxidase-containing proteoliposomes. Appl. Envir. Microbiol.
                     57, 2164–2170.
CAS 
    
                    Google Scholar 
                

	Gasson, M.J. (1984) Transfer of sucrose fermenting ability, nisin resistance and nisin production into Streptococcus lactis 112. FEMS Microbiol Lett. 21, 7–10.
Article 
    CAS 
    
                    Google Scholar 
                

	Gireesh, T., Davidson, B.E. and Hillier, A.J. (1992) Conjugal transfer in Lactococcus lactis of a 68-kilobase-pair chromosomal fragment containing the structural gene for the peptide bacteriocin nisin. Appl. Envir. Microbiol.
                     58, 1670–1676.
CAS 
    
                    Google Scholar 
                

	Gonzalez, C.F. and Kunka, B.S. (1987) Plasmid associated bacteriocin production and sucrose fermentation in Pediococcus acidilactici. Appl. Envir. Microbiol.
                     53, 2534–2538.
CAS 
    
                    Google Scholar 
                

	Graeffe, T., Rinalta, H., Paulin, L. and Saris, P. (1991) A natural nisin variant. In ‘Nisin and Novel Lantibiotics’ (eds. G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 260–268.

                    Google Scholar 
                

	Graham, D.C and McKay, L.L. (1985) Plasmid DNA in strains of Pediococcus cerevisiae and Pediococcus pentosaceus. Appl. Envir. Microbiol.
                     50, 532–534.
CAS 
    
                    Google Scholar 
                

	Gross, E., and Kiltz, H.H. (1973) The number and nature of a, ß’-unsaturated amino acids in subtilin. Biochem. Biophys. Res. Comm.
                     50, 559–565.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Gross, E. and Morell, J. (1967) The presence of dehydroalanine in the antibiotic nisin and its relationship to activity. J. Amer. Chem. Soc.
                     89, 2791–2792.
Article 
    CAS 
    
                    Google Scholar 
                

	Gross, E. and Morell, J. (1971) The structure of nisin. J. Amer. Chem. Soc.
                     93, 4634–4635.
Article 
    CAS 
    
                    Google Scholar 
                

	Hansen, J.N., Chung, Y.J., Liu, W. and Steen, M.T. (1991) Biosynthesis and mechanism of action of nisin and subtilin. In ‘Nisin and Novel Lantibiotics’, (eds. G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 287–302.

                    Google Scholar 
                

	Hastings, J.W., Sailer, M., Johnson, K., Roy, K.L., Vederas, J.C. and Stiles, M. (1991) Characterization of leucocin A-UAL 187 and cloning of the bacteriocin gene from Leuconostoc gelidum. J. Bacteriol.
                     173, 7491–7500.
CAS 
    
                    Google Scholar 
                

	Hastings, J.W. and Stiles, M.E. (1991) Antibiosis of Leuconostoc gelidum isolated from meat. J. Appl. Bacteriol.
                     70, 127–134.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hechard, Y., Derijard, B., Letellier, F. and Cenatiempo, Y. (1992) Characterization and purification of mesentericin Y105, an anti-listeria bacteriocin from Leuconostoc mesenteroides. J. Gen. Microbiol.
                     138, 2725–2731.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Henderson, J.T., Chopko, A.L. and Vanwassenaar, P.D. (1992) Purification and primary structure of pediocin PA-1 produced by Pediococcus acidilactici PAC1.0. Arch Biochem Biophys
                     295, 5–12.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Henning, S., Metz, R. and Hammes, W.P. (1986) New aspects for the application of nisin to foods based on its mode of action. Int. J. Food Microbiol.
                     3, 135–141.
Article 
    CAS 
    
                    Google Scholar 
                

	Henning, S., Metz, R. and Hammes, W.P. (1986) Studies on the mode of action of nisin. Int. J. Food Microbiol.
                     3, 121–134.
Article 
    CAS 
    
                    Google Scholar 
                

	Hirsch, A., Grinsted, E., Chapman, H.R. and Mattick, A (1951) A note on the inhibition of an anaerobic sporeformer in Swiss-type cheese by a nisin-producing Streptococcus. J. Dairy res.
                     18, 205–206.
Article 
    
                    Google Scholar 
                

	Holck, A., Axelsson, L., Birkeland, S-E., Aukrust, T. and Blom, H. (1992) Purification and amino acid sequence of sakacin A, a bacteriocin from Lactobacillus sake. J. Gen. Microbiol.
                     138, 2715–2720.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Holo, H., Nilssen, O. and Nes, I.F. (1991) Lactococcin A, a new bacteriocin from Lactococcus lactis subsp. cremoris: isolation and characterization of the protein and its gene. J. Bacteriol.
                     173, 3879–3887.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Horn, N., Swindell, S., Dodd, H.M. and Gasson, M.J. (1991) Nisin biosynthesis genes are encoded by a novel conjugative transposon. Mol. Gen. Genet.
                     228, 129–135.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Hurst, A. (1983) Nisin and other inhibitory substances from lactic acid bacteria. In Antimicrobials in foods, (eds. A.J. Branen and P.M. Davidson), Marcel Dekker Inc., New York, pp. 327–351.

                    Google Scholar 
                

	Hurst, A. (1981) Nisin. Adv. Appl. Microbiol.
                     27, 85–123.
Article 
    CAS 
    
                    Google Scholar 
                

	Ingram, L. (1970) A ribosomal mechanism for synthesis of peptides related to nisin. Biochem. Biophys. Acta.
                     224, 263–265.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Jensen, I. (1990) Nisin, Bacillus cereus and high moisture flour based products. Paper presented at Australian Society for Microbiology, Annual Scientific Meeting, Launceston, Tasmania. Paper No. S25.2.

                    Google Scholar 
                

	Joerger, M.C. and Klaenhammer, T.R. (1986) Characterization and purification of helveticin J and evidence for a chromosomally determined bacteriocin produced by Lactobacillus helveticus 481. J. Bacteriol.
                     167, 439–446.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Joerger, M.C. and Klaenhammer, T.R. (1990) Cloning, expression and nucleotide sequence of the lactobacillus helveticus 481 gene encoding the bacteriocin helveticin J. J. Bacteriol.
                     171, 1597–1601.

                    Google Scholar 
                

	Jung, G. (1991) Lantibiotics: a survey. In Nisin and Novel Lantibiotics, (eds G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 1–34.

                    Google Scholar 
                

	Kaletta, C. and Entian, D.-D. (1989) Nisin, a peptide antibiotic: cloning and sequencing of the nisA gene and post-translational processing of its peptide product. J. Bacteriol.
                     171, 1597–1601.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Kellner, R., Jung, G., Horner, T., Zahner, H., Schnell, N., Entian, K.-D. and Gotz, F. (1988) Gallidermin: a new lanthionine-containing polypeptide antibiotic. Eur. J. Biochem.
                     177, 53–59.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Klaenhammer, T.R. (1988) Bacteriocins of lactic acid bacteria. Biochimie. 70, 337–349.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Klaenhammer, T.R., Ahn, C., Fremaux, C. and Milton, K. (1992) Molecular properties of lactobacillus bacteriocins. In Bacteriocins, Microcins and Lantibiotics (eds James, R., Ladzunski, C. and Pattus, F.) NATA ASI Series H, 65, Springer-Verlag, Berlin, Heidleberg, Germany, pp. 37–58.
Chapter 
    
                    Google Scholar 
                

	Klaenhammer, T.R. and Sanozky, R.B. (1985) Conjugal transfer from Streptococcus lactis ME2 of plasmids encoding phage resistance, nisin resistance and lactose-fermenting ability: Evidence for a high-frequency conjugative plasmid responsible for abortive infection of virulent bacteriophage. J. Gen. Microbiol.
                     131, 1531–1541.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Klein, C., Kaletta, C. and Entian, K.-D. (1993) Biosynthesis of the lantibiotic subtilin is regulated by a histidine kinase/response regulator system. Appl. Envir. Microbiol.
                     59, 296–303.
CAS 
    
                    Google Scholar 
                

	Klein, C., Kaletta, C., Schnell, N. and Entian, K-D. (1992) Analysis of genes involved in biosynthesis of the lantibiotic subtilin. Appl. Envir. Microbiol.
                     58, 132–142.
CAS 
    
                    Google Scholar 
                

	Kojic, M., Svircevic, J., Banina, A. and Topisirovic, L. (1991). Bacteriocin-producing strain of Lactococcus lactis subsp. diacitilactis S50. Appl. Envir. Microbiol.
                     57, 1835–1837.

                    Google Scholar 
                

	Kordel, M., Schuller, F. and Sahl, H.-G. (1989) Interaction of the pore-forming peptide antibiotics Pep5, nisin and subtilin with non-energized liposomes. FEBS Lett.
                     244, 99–102.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kordel, M. and Sahl, H.-G. (1986) Susceptibility of bacterial eukaryotic and artificial membranes to the disruptive action of the cationic peptides Pep 5 and nisin. FEMS Microbiol. Lett.
                     34, 139–144.
Article 
    CAS 
    
                    Google Scholar 
                

	Kuipers, O.P., Rollema, H.S., Yap, W.M.G.J., Boot, H.J., Siezen, R.J. and De Vos, W.M. (1992) Engineering dehydrated amino acid residues in the antimicrobial peptide nisin. J. Biol. Chem.
                     267, 2430–2434.

                    Google Scholar 
                

	Kuipers, O.P., Yap, W.M.G.J., Rollema, H.S., Beerthuyzen, M.M., Siezen, R.J. and De Vos, W.M. (1991) Expression of wild-type and mutant nisin genes in Lactococcus lactis. In Nisin and Novel Lantibiotics, (eds. G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 250–259.

                    Google Scholar 
                

	Kuipers, O.P., Beerthuyzen, M.M., Siezen, R.J. and De Vos, W.M. (1993) Characterization of the nisin gene cluster nisABTCIPR of Lactococcus lactis: requirement of expression of the nisA and nisl genes for producer immunity. Eur. J. Biochem. (in press).

                        Google Scholar 
                

	Lian, L.Y., Chan, W.C., Morley, S.D., Roberts, G.C.K., Bycroft, B.W. and Jackson, D. (1991) Solution structures of nisin A and its two major degradation products determined by NMR. Biochem. J.
                     283, 413–120.

                    Google Scholar 
                

	Lipinska, E. (1977) Nisin and its applications. In Antibiotics and Antibiosis in Agriculture, (ed. M. Woodbine), Butterworth, London, pp. 103–130.

                    Google Scholar 
                

	Liu, W. and Hansen, J.N. (1992) Enhancement of the chemical and antimicrobial properties of subtilin by site-directed mutagenesis. J. Biol. chem.
                     267, 25078–25085.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Liu, W. and Hansen, J.N. (1990) Some chemical and physical properties of nisin, a small protein antibiotic produced by Lactococcus lactis. Appl. Envir. Microbiol.
                     56, 2251–2258.

                    Google Scholar 
                

	Marugg, J.D., Gonzalez, C.F., Kunka, B.S., Ledeboer, A.M., Pucci, M.J., Toonen, M.Y., Walker, S.A., Zoetmulder, L.C.M. and Vandenbergh, P.A. (1992) Cloning, expression and nucleotide sequence of genes involved in production of pediocin PA-1, a bacteriocin from Pediococcus acidilactici PAC 1.0. Appl. Envir. Microbiol.
                     58, 2360–2367.
CAS 
    
                    Google Scholar 
                

	McClintock, M., Serres, L., Marzolf, J.J., Hirsch, A. and Mocquot, G. (1952) Action inhibitrice des streptrococques producteurs de nisine sur le developpement des sporules anaerobies dans le fromage de Gruyere fondu. J. Dairy Res.
                     19, 187–193.
Article 
    
                    Google Scholar 
                

	McKay, L.L. and Baldwin, K.A. (1984) Conjugative 50-megadalton plasmid in Streptococcus lactis subsp. diacetylactis DRC3 is associated with resistance to nisin and bacteriophage.Appl. Envir. Microbiol.
                     47, 68–74.
CAS 
    
                    Google Scholar 
                

	Morris, S.L., Walsh, R.C and Hansen, J.N. (1984) Identification and characterization of some bacterial membrane sulfhydryl groups which are targets of bacteriostatic and antibiotic action. J. Biol. chem.
                     259, 13590–13594.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Mortvedt, C.I. and Nes, I.F. (1990) Plasmid associated bacteriocin production by a Lactobacillus sake strain. J. Gen. Microbiol.
                     136, 1601–1607.
Article 
    
                    Google Scholar 
                

	Mortvedt, C.I., Nissen-Meyer, J., Sletten, K. and Nes, I.F. (1991) Purification and amino acid sequence of Lactocin S, A bacteriocin produced by Lactobacillus
                     sake L45. Appl. Envir. Microbiol.
                     57, 1829–1834.
CAS 
    
                    Google Scholar 
                

	Motlagh, A.M., Bhunia, A.K., Szostek, F., Hansen, T.R., Johnson, M.C. and Ray, B. (1992) Nucleotide and amino acid sequence of pap gene (pediocin AcH production) in Pediococcus acidilactici H. Letts. Appl. Microbiol.
                     15, 45–48.
Article 
    CAS 
    
                    Google Scholar 
                

	Mulders, J.W.M., Boerrigter, I.J., Rollema, H.S., Siezen, R.J. and De Vos, W.M. (1991) Identification and characterization of the lantibiotic nisin Z, a natural nisin variant. Eur. J. Biochem.
                     201, 581–584.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Muriana, P.M. and Klaenhammer, T.R. (1987) Conjugal transfer of plasmid encoded determinants for bacterion production and immunity in Lactobacillus acidophilus 88. Appl. Envir. Microbiol.
                     53, 553–560.
CAS 
    
                    Google Scholar 
                

	Muriana, P.M. and Klaenhammer, T.R. (1991a) cloning, phenotypic expression and DNA sequence of the gene for lactacin F, an antimicrobial peptide produced by Lactobacillus spp.
                     J. Bacteriol
                     173, 1779–1788.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Muriana, P.M. and Klaenhammer, T.R. (1991b) Purification and partial characterization of lactacin F, a bacteriocin produced by Lactobacillus acidophilus 11088. Appl. Envir. Microbiol.
                     57, 114–121.
CAS 
    
                    Google Scholar 
                

	Nes, I.F. (1993). Personal communication.

                        Google Scholar 
                

	Nés, I.F., Mortvedt, C.I., Nissen-Meyer, J., Skaugen, M. (1993) Lactocin S, a lanthionine-containing bacteriocin isolated from Lactobacillus sake L45. In Bacteriocins of Lactic Acid Bacteria (eds de Vuyst, L. and Vandamme, E.J.) Elsevier, London, (in press)

                    Google Scholar 
                

	Nieto Lozano, J.C., Nissen-Meyer, J., Sletten, K. and Nes, I.F. (1992) Purification and amino acid sequence of a bacteriocin produced by Pediococcus acidilactici. J. Gen. Microbiol.
                     138, 1985–1990.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Nissen-Meyer, J., Holo, H., Havarstein, L.S., Sletten, I.F. and K. Nes,I.F. (1992) A novel lactococcal bacteriocin whose activity depends on the complementary action of two peptides. J. Bact.
                     174, 5686–5692.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Ogden, K. (1987) Cleansing contaminated pitching yeast with nisin. Inst. Brewing 91, 302–307.

                    Google Scholar 
                

	Ogden, K., Waites, M.J. and Hammond, J.R.M. (1988) Nisin and Brewing. J. Inst. Brewing 94, 233–238.
CAS 
    
                    Google Scholar 
                

	Piard, J-C, Muriana, P.M., Desmazeaud, M.J. and Klaenhammer, T.R. (1992) Purification and partial characterization of lacticin 481, a lanthionine-containing bacteriocin produced by lactococcus lactis subsp. lactis CNRZ 481. Appl. Envir. Microbiol.
                     58, 279–284.
CAS 
    
                    Google Scholar 
                

	Piard, J-C, Kuipers, O.P., Rollema, H.S., Desmazeaud, M.J. and De Vos, W.M. (1993) Structure, organization and expression of the lct gene for lacticin 481, a novel lantibiotic produced by Lactococcus lactis. J. Biol. Chem. (in press).

                        Google Scholar 
                

	Radler, F. (1990a) Possible use of nisin in wine-making I. Action of nisin against lactic acid bacteria and wine yeasts in solid and liquid media. Am. J. Enology and Viticulture
                     41, 1–6.
CAS 
    
                    Google Scholar 
                

	Radler, F. (1990b) Possible use of nisin in wine-making II. Experiments to control lactic acid bacteria in the production of wine. Am. J. Enology and Viticulture
                     41, 7–11.
CAS 
    
                    Google Scholar 
                

	Rammelsberg, M. and Radler, F. (1990) Antibacterial polypeptides of Lactobacillus species. J. Appl. Bacteriol.
                     69, 177–184.
Article 
    CAS 
    
                    Google Scholar 
                

	Ramseier, H.R. (1960) Die Wirkung van Nisin auf Clostridium Butyricum prazm. Archiv, fur Mikrobiologie
                     37, 57–94.
Article 
    CAS 
    
                    Google Scholar 
                

	Randall, L.L., Hardy, S.J.S. and Thorn, J.R. (1987) Export of protein: a biochemical view. Annu. Rev. Microbiol.
                     41, 507–541.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Rauch, P.J.G., Beerthuyzen, M.M. and De Vos, W.M. (1990) Nucleotide sequence of IS904 from Lactococcus lactis subsp. lactis strain NIZO R5. Nuc. Acids Res.
                     18, 4253.
Article 
    CAS 
    
                    Google Scholar 
                

	Rauch, P.J.G. and De Vos, W.M. (1992) Characterization of the novel nisin-sucrose conjugative transposon Tn5276 and its insertion in Lactococcus lactis. J. Bacteriol.
                     174, 1280–1287.
CAS 
    
                    Google Scholar 
                

	Rauch, P.J.G., Beerthuyzen, M.M. and de Vos, W.M. (1991) Molecular analysis and evolution of conjugative transposons encoding nisin production and sucrose fermentation in Lactococcus lactis. In Nisin and Novel Lantibiotics, (eds. G. Jung and H.-G. Sahl), ESCOM, Leiden, pp. 243–249.

                    Google Scholar 
                

	Ray, B., Motlagh, A.M., Johnson, M.C. and Bozoglu, F. (1992) Mapping of pSMB74, a plasmidencoding bacteriocin, pediocin AcH, production (Pap+) by Pediococcus acidilactici H. Letts. Appl. Microbiol.
                     15, 35–37.
Article 
    CAS 
    
                    Google Scholar 
                

	Ray, S.K., Kim, W.J., Johnson, M.C. and Ray, B. (1989) conjugal transfer of a plasmid encoding bacteriocin production and immunity in Pediococcus acidilactici H. J. Appl. Bacteriol.
                     66, 393–399.
Article 
    CAS 
    
                    Google Scholar 
                

	Ruhr, E. and Sahl, H.-G. (1985) Mode of action of the peptide antibiotic nisin and influence on the membrane potential of whole cells and on cytoplasmic and artificial membrane vesicles. Antimicrob. Agents Chemother.
                     27, 841–845.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sahl, H.-G., Kordel, M. and Benz, R. (1987) Voltage-dependant depolarization of bacterial membranes and artificial lipid bilayers by the peptide antibiotic nisin. Arch. Microbiol.
                     149, 120–124.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sahl, H.-G. and Brandis, H. (1981) Production, purification and chemical properties of an antistaphylococcal agent produced by Staphylococcus epidermis. J. Gen. Microbiol.
                     127, 377–384.
PubMed 
    CAS 
    
                    Google Scholar 
                

	Scherwitz-Harmon, K. and McKay, L.L. (1987) Restriction enzyme analysis of lactose and bacteriocin plasmids from Streptococcus lactis subsp. diacetylactis WM4 and cloning of BclI fragments coding for bacteriocin production. Appl. Envir. Microbiol.
                     53, 1171–1174.

                    Google Scholar 
                

	Schillinger, U. and Lucke, F.-K. (1989) Antibacterial activity of Lactobacillus sake isolated from meat. Appl. Envir. Microbiol.
                     55, 1901–1906.
CAS 
    
                    Google Scholar 
                

	Schnell, N., Engelke, G., Augustin, J., Rosenstein, R., Ungermann, V., Gotz, F. and Jung, G. (1992) Analysis of genes involved in the biosynthesis of lantibiotic epidermin. Eur. J. Biochem.
                     204, 57–68.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Schnell, N., Entian, K.-D., Schneider, U., Gotz, F., Zahner, H., Kellner, R. and Jung, G. (1988) Prepeptide sequence of epidermin, a ribosomally synthesised antibiotic with four sulphide-rings. Nature (London). 333, 276–278.
Article 
    CAS 
    
                    Google Scholar 
                

	Schved, F., Lalazar, A., Henis, Y., and Juven, B.J. (1993) Purification, partial characterization and plasmid-linkage of pediocin SJ-1, a bacteriocin produced by Pediococcus acidilactici. J. Appl. Bacteriol.
                     74, 67–77.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shaw, B.G. and Harding, C.D. (1985) Atypical lactobacilli from vacuum-packaged meats: comparison by DNA hybridization cell composition and biochemical tests with a description of Lactobacillus carnis sp. nov. Syst. Appl. Microbiol.
                     6, 291–297.
Article 
    CAS 
    
                    Google Scholar 
                

	Simon, D. and Chopin, A (1988) Construction of a vector plasmid family and its use for molecular cloning in Streptococcus lactis. Biochimie.
                     70, 559–566.
Article 
    CAS 
    
                    Google Scholar 
                

	Slijper, M., Hilbers, C.W., Konings, R.N.H. and van den Ven. (1989) NMR studies of lantibiotics: assignment of the 1H-NMR spectrum of nisin and identification of interresidual contacts. FEBS Lett.
                     252, 22–28.
Article 
    CAS 
    
                    Google Scholar 
                

	Sobrino, O.J., Rodriguez, J.M., Moreira, W.L., Fernandez, M.F., Sanz, B. and Hernandez, P.E. (1991) Antibacterial activity of Lactobacillus sake isolated from dry fermented sausages. Int. J. Food Microbiol.
                     13, 1–10.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sobrino, O.J., Rodriguez, J.M., Moreira, W.L., Clintas, L.M., Fernandez, M.F., Sanz, B. and Hernandez, P.E. (1992) Sakacin, M, a bacteriocin-like substance from Lactobacillus sake 148. Int. J. Food Microbiol.
                     16, 215–225.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Steen, M.T., Chung, Y.J. and Hansen, J.N. (1991) Characterization of the nisin gene as part of a polycistronic Operon in the chromosome of Lactococcus lactis ATCC 11454. Appl. Envir. Microbiol.
                     57, 1181–1188.
CAS 
    
                    Google Scholar 
                

	Stevens, K.A., Sheldon, B.W., Klapes, N.A. and Klaenhammer, T.R. (1991) Nisin treatment for the inactivation of Salmonella species and other gram-negative bacteria. Appl. Envir. Microbiol.
                     57, 3613–3615.
CAS 
    
                    Google Scholar 
                

	Stoddard, G.W., Petzel, J.P., van Belkum, M.J., Kok, J. and McKay, L.L. (1992) Molecular analysis of the lactococcin A gene cluster from Lactococcus lactis subsp. lactis biovar diacetylactis WM4. Appl. Envir. Microbiol.
                     58, 1952–1961.
CAS 
    
                    Google Scholar 
                

	Stoffels, G., Nes, I.F. and Gudmundsdottir, A. (1992a) Isolation and properties of a bacteriocin producing Carnobacterium piscicola isolated from fish. J. Appl. Bacteriol.
                     73, 309–316.
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Stoffels, G., Nissen-Meyer, J., Gudmundsdottir, A., Sletten, K., Holo, H. and Nes, I.F. (1992b) Purification and characterization of a new bacteriocin isolated from a Carnobacterium sp. Appl. Envir. Microbiol.
                     58, 1417–1422.
CAS 
    
                    Google Scholar 
                

	Tayler, L.Y., Cann, D.D. and Welch, B.J. (1990) Antibotulinal properties of nisin in fresh fish packaged in an atmosphere of carbon dioxide. J. Food Protection, 53, 953–957.

                    Google Scholar 
                

	Tichaczek, P.S., Nissen-Meyer, J., Nes, I.F., Vogel, R.F. and Hammes, W.P. (1992) Characterization of the bacteriocins curvacin A from Lactobacillus curvatus LTH1174 and sakacin P from Lactobacillus sake LTH673. Systematic and Applied Microbiol.
                     15, 460–465.
Article 
    CAS 
    
                    Google Scholar 
                

	Toba, T., Yoshioka, E. and Itoh, T. (1991a) Acidophilucin A, a new heat labile bacteriocin produced by Lactobacillus acidophilus LAPT 1060. Letts. Appl. Microbiol.
                     12, 106–108.
Article 
    CAS 
    
                    Google Scholar 
                

	Toba, T., Yoshioka, E. and Itoh, T. (1991b) Lacticin, a bacteriocin produced by Lactobacillus delbrueckii subsp. lactis. Letts. Appl. Microbiol.
                     12, 43–5.
Article 
    CAS 
    
                    Google Scholar 
                

	Tsai, H.-J. and Sandine, W.E. (1987) Conjugal transfer of nisin plasmid genes from Streptococcus lactis 7962 to Leuconostoc dextranicum 181. Appl. Envir. Microbiol.
                     53, 352–357.
CAS 
    
                    Google Scholar 
                

	Upretti, G.C. and Hindsdill, R.G. (1975) production and mode of action of lactocin 27: bacteriocin from a homofermentative Lactobacillus. Antimicrob. Agents Chemother.
                     7, 139–145.
Article 
    
                    Google Scholar 
                

	van Belkum, M.J., Hayema, B.J., Geis, A., Kok, J. and Venema, G. (1989) Cloning of two bacteriocin genes from a lactococcal bacteriocin plasmid. Appl. Envir. Microbiol.
                     55, 1187–1191.

                    Google Scholar 
                

	van Belkum, M.J., Hayema, B.J., Jeeninga, R.E., Kok, J. and Venema, G. (1991a) Organization and nucleotide sequences of two lactococcal bacteriocin operons. Appl. Envir. Microbiol.
                     57, 492–498.

                    Google Scholar 
                

	van Belkum, M.J., Kok, J., Venema, G., Holo, H., Nes, I.F., Konings, W.N. and Abee, T. (1991b) The bacteriocin lactococcin A specifically increases permeability of lactococcal cytoplasmic membranes in a voltage-independent, protein-mediated manner. J. Bacteriol.
                     173, 7934–7941.
PubMed 
    
                    Google Scholar 
                

	van Belkum, M.J., Kok, J. and Venema, G. (1992) Cloning, sequencing and expression in Escherichia coli of lcnB, a third bacteriocin determinant from the lactococcal bacteriocin plasmid p9B4-6. Appl. Envir. Microbiol.
                     58, 572–577.

                    Google Scholar 
                

	van de Ven, F.J.M., van den Hooven, H.W., Konings, R. and Hilbers C.W. (1991) NMR studies of lantibiotics. The structure of nisin in aqueous solution. Eur. J. Biochem.
                     202, 1181–1188.
Article 
    PubMed 
    
                    Google Scholar 
                

	van der Meer, J.R., Polman, J., Beerthuyzen, M.M., Siezen, R.J., Kuipers, O.P. and de Vos, W.M. (1993) Characterization of the Lactococcus lactis Nisin A Operon genes nisP, encoding a subtilisin-like serine protease involved in precursor processing, and nisR, encoding a regulatory protein involved in nisin biosynthesis. J. Bacteriol.
                     175, 2578–2588.
PubMed 
    
                    Google Scholar 
                

	Venema, K., Abee, T., Haandrikman, A.J., Leenhouts, K.J., Kok, J., Konings, W.N. and Venema, G. (1993) Mode of action of lactococcin B, a thiol-activated bacteriocin from Lactococcus lactis. Appl. Envir. Microbiol.
                     59, 1041–1048.
CAS 
    
                    Google Scholar 
                

	von Heijne, G. (1986) A new method for predicting signal cleavage sites. Nucleic Acids Res.
                     14, 4683–4690.
Article 
    
                    Google Scholar 
                

	von Heijne, G. (1983) Pattern of amino acids near signal-sequence cleavage sites. Eur. J. Biochem.
                     133, 17–21.
Article 
    
                    Google Scholar 
                

	Von Wright, A., Wessels, S., Tynkkynen, S. and Saarela, M. (1990) Isolation of a replication region of a large lactococcal plasmid and use in cloning of a nisin resistance determinant. Appl. Envir. Microbiol.
                     56, 2029–2035.

                    Google Scholar 
                

	Worobo, R.W., Quadri, L., Stiles, M., Henkel, T., Sailer, M. and Vederas, J.C. (1991) Purification and characterization of bacteriocins produced by Carnobacterium piscicola LV17. Presented at the EMBO-FEMS-NATO Workshop on Bacteriocins, Microcins and Lantibiotics. Island of Bendor, France, 22–26, September 1991.

                    Google Scholar 
                


Download references




Authors	H. M. DoddView author publications
You can also search for this author in
                        PubMed Google Scholar



	M. J. GassonView author publications
You can also search for this author in
                        PubMed Google Scholar







Editor information
Editors and Affiliations
	AFRC Institute of Food Research, Norwich Research Park, Colney, Norwich, NR4 7UA, UK
Michael J. Gasson 

	Department of Biophysical Chemistry, Netherlands Institute for Dairy Research (NIZO), PO Box 20, NL-6710 BA, Ede, The Netherlands
Willem M. De Vos 

	Department of Microbiology, Wageningen Agricultural University, The Netherlands
Willem M. De Vos 




Rights and permissions
Reprints and permissions


Copyright information
© 1994 Springer Science+Business Media Dordrecht


About this chapter
Cite this chapter
Dodd, H.M., Gasson, M.J. (1994).  Bacteriocins of lactic acid bacteria.

                     In: Gasson, M.J., De Vos, W.M. (eds) Genetics and Biotechnology of Lactic Acid Bacteria. Springer, Dordrecht. https://doi.org/10.1007/978-94-011-1340-3_5
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-94-011-1340-3_5

	
                            Publisher Name: Springer, Dordrecht

	
                                Print ISBN: 978-94-010-4584-1

	
                                Online ISBN: 978-94-011-1340-3

	eBook Packages: Springer Book Archive


Share this chapter
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
                            







Publish with us
Policies and ethics



                    
    

                    
                

            
        

        
            
                
                    
                


                
                    
                        

                        
                            
                                
                                    Access this chapter

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
  
   
    
     	
       
        Chapter
      
	
       
        USD 29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter 
       
       
     

    

    
     	
       
        eBook
      
	
       USD 169.00
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook 
       
       
     

    

    
     	
       
        Softcover Book
      
	
       USD 219.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book 
       
       
     

    

    
     	
       
        Hardcover Book
      
	
       USD 219.99
      
	
       Price excludes VAT (USA)
      


        
      	Durable hardcover edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Hardcover Book 
       
       
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only

  

 

 
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        
                    

                    

                    

                    

                


            
        

    

    
        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					3.236.224.210
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	





    

    
    



