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INTRODUCTION  

A brief history of antimicrobials from microbial 

sources 

Antimicrobial peptides (AMPs) are important parts of 

multicellular organisms' immune systems. The possibility 

of these AMPs as possible antibiotics has drawn a lot of 

attention in recent years. Many bacteria generate AMPs, 

which are also referred to as bacteriocins.
[1]

 These 

bacteriocins are very diverse range of compounds that 

employed to disrupt competition. They can either stop 

competitors' growth or eliminate them.
[2]

 Bacteriocins are 

promising candidates for more research as antimicrobial 

agents for use in healthcare settings because of their 

capacity to suppress or kill certain antibiotic-resistant 

bacteria, including methicillin-resistant Staphylococcus 

aureus (MRSA).
[3,4]

 Understanding AMPs and how they 

work could help us develop novel methods to fight 

significant infections.
[2]

 However, more study is required 

to clarify the antibacterial processes of AMPs to reduce 

the development of resistance and loss of efficacy.
[5]

 

While most antimicrobials are still being studied, there 

are some cases where specific antimicrobial peptides are 

still unknown. Crucially, several microorganisms are 

capable of developing resistance to AMP; however, little 

is known about these resistance mechanisms. 

 

 

Epifadin 
Epifadin is a novel antimicrobial peptide produced by nasal 

Staphylococcus epidermidis IVK83. Non-ribosomal peptide 

synthetases (NRPSs) and polyketide syntheses (PKSs) are 

responsible for the synthesis of this antimicrobial.
[6]

 

Although epifadin has not been specifically classified to 

any type bacteriocins, like other antimicrobial peptides, it 

is likely to disrupt the bacterial cell membrane and cause 

cell damage.
[7]

 Epifadin has been shown to prevent 

nasal S. aureus carriage, however, recent studies in S. 

aureus have reported resistance to this antimicrobial. 

Although AMPs can act via more than one mechanism, 

epifadin resistance was linked to the two-component 

system (TCS) and the desK gene.
[6]

 DesKR, also known 

as TCS-7, is an uncharacterised TCS in S. aureus. 

Through a controlled desaturase activity that is lacking in 

S. aureus, DesKR TCS alters membrane lipid and plays a 

crucial part in B. subtilis reaction to temperature sensing. 

DesKR plays a role in temperature sensing, according to 

recent findings in S. aureus, and it probably works 

similarly to B. subtilis. However, it is unclear how it 

relates to adaptation to lower temperatures.
[8,9]

 The main 

mechanism of TCS is widely employed to control several 

genes (regulons) involved in pathogenicity and cell 

proliferation.
[10]

 As a type of signalling, TCS helps 

bacteria adapt their genetic response to environmental 

changes. Response regulators (RR) interact with 
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phosphorylated histidine kinase (HK), which is a signal 

sensor that phosphorylates in response to environmental 

changes.
[11]

 TCS helps S. aureus survive in challenging 

bacterial ecosystems.
[12,13] 

 
 

Lugdunin  

Staphylococcus. lugdunensis IVK28 secretes lugdunin, 

an antimicrobial that has been suggested as a new 

chemical to prevent staphylococcal infections, including 

MRSA.
[14]

 Lugdunin is synthesised non-ribosomal and 

has not been yet specifically classified into any type of 

bacteriocins.
[7]

 The cyclic peptide lugdunin has a 

molecular weight of ~ 2.8 kilodaltons (kDa) and is made 

up of 13 amino acids grouped in a cyclic structure. A 

mouse skin infection model demonstrates that there is no 

chance of resistance to this antimicrobial.
[14] 

Although 

the precise mode of action of this antimicrobial peptide is 

still mostly unknown, lugdunin functions by rupturing 

bacterial cell membranes.
[15]

 Furthermore, it has been 

found that S. lugdunensis secretes lugdunin and 

possesses self-resistance through the usage of four ABC 

transporter proteins, including LugEFGH. The MIC to 

exogenous lugdunin was significantly reduced upon 

deletion of the whole gene set (lugIEFGH), suggesting 

that the genes have a role in producer self-resistance to 

lugdunin.
[16]

 
 

Epidermin and Gallidermin  

Gallidermin and epidermin are generated by S. 

epidermidis Tü3298 and S. gallinarum, respectively. 

These antimicrobials act against a variety of Gram-

positive bacteria (GPB) and biofilm formation of 

MRSA.
[17,18,19]

 Epidermin is a ribosomal synthesised.
[18]

 

Whereas both antimicrobials are classified under I-A 

lantibiotics, which are peptides with a size of less than 5 

kDa.
[7]

 The primary mechanism of action for gallidermin 

and epidermin is to break bacterial membranes, allowing 

small chemicals to enter and eventually harm the cell.
[2]

 

However, gallidermin resistance reported mutation in the 

three-component system VraH. Particularly in S. aureus, 

the three-component VraH system is essential for 

controlling the way bacteria react to cell wall stress and 

antibiotic resistance. Although research is lacking, the 

VraH protein is thought to help regulate the system's 

response to environmental stressors, improving bacteria 

survive antibiotics.
[20]

 
 

Hominicin  

Hominicin is among the antimicrobials produced 

by Staphylococcus. hominis MBBL 2-9 against S. 

aureus ATCC 25923 and CCARM 3501.
[21]

 Hominicin 

demonstrated action in both acidic and basic settings (pH 

2.0 to 10.0) and heat stability up to 121 °C for 15 

minutes.
[21]

 However, there are currently little detailed 

studies on hominin resistance mechanisms. 
 

Capidermicin  

Capidermicin is a novel antimicrobial peptide secreted 

by Staphylococcus. capitis CIT060 with inhibitory 

activity against a variety of GPB, including Lactococcus, 

Bacillus, Listeria. monocytogenes, Micrococcus, 

Streptococcus, and Staphylococcus.
[22]

 With a molecular 

weight of 5,464 Da, capidermycin was suggested to 

prevent biofilm formation and belongs to class II 

bacteriocins.
[23,22]

 These bacteriocins, which are heat-

stable, work by creating holes in the cell membrane.
[24]

 

Although the mechanisms causing capidermicin 

resistance have not been thoroughly investigated, target 

changes, efflux pumps, and the acquisition of immunity 

proteins are probably among the possible resistance 

pathways.  

 

Nukacin ISK-1  

Nukacin ISK-1 antimicrobial is produced by S. 

warneri that inhibits Staphylococcus. aureus.
[25]

 Nukacin 

ISK-1 is believed to belong to the Lacticin 481 group 

and comprises 27 amino acids involving a 3-

methyllanthionine, a dehydrobutyrine, and two 

lanthionine residues.
[26]

 Lacticin 481 is classified under 

lantibiotic group I-B which are negatively charged, 

globular, and inflexible peptides that block key enzymes 

in the targeted bacteria.
[27,24,28]

 Although nukacin ISK-1 

could inhibit S. aureus, the BraRS system in S. aureus is 

associated with resistance to nukacin ISK-1 

antimicrobials.
[25]

 BraS, sometimes also termed BceRS, 

is a member of the intramembrane sensing histidine 

kinases (IM-HKs), and skin-colonising staphylococci 

have of the BraRS TCS homologues.
[29]

 The BraRS 

resistance pathway in the case of bacitracin involves the 

ABC transporters of BraDE and VraDE. BraDE is 

essential for the detection of antibiotics, while VraDE 

acts as an efflux pump to provide resistance.
[30]

 Although 

single nucleotide polymorphisms (SNPs) associated with 

braRS can indicate Nukacin ISK-1 resistance, other 

antimicrobials can also activate BraR expression such as 

nisin.
[25,31] 

 

 

Nisin 

Nisin is produced by Lactococcus lactis subsp that can 

inhibit Gram-negative and GPB including Escherichia 

coli, Helicobacter pylori, and Acinetobacter baumannii, 

as well as Staphylococcus, Pediococcus, and Listeria 

monocytogenes.
[32]

 Some studies suggest that nisin can 

inhibit the formation of biofilms.
[33]

 Ribosomal synthesis 

produces nisin, which belongs to a 57-amino acid 

peptide.
[34] 

This antimicrobial is a small peptide less than 

5 kDa in size classified under class I-A lantibiotics that 

involve post-translationally modified amino acids 

lanthionine and methyllanthionine.
[25, 24]

 I-A lantibiotics 

are flexible, elongated, stable to heat peptides that have a 

positive charge and show inhibitory activity against 

many GPB.
[7]

 

 

Nisin is proposed to have a mode of action that involves 

interaction with the cell membrane of bacteria via a 

peptidoglycan precursor molecule called lipid II as 

binding sites. This interaction occurs through 

electrostatic interactions with phospholipid headgroups, 

resulting in membrane dissipation.
[35] 

Similar to nukacin 

ISK-1, nisin has associated bacteria resistance that 

activates the expression of BraR.
[36] 

Recently, L. 
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monocytogenes reported resistance to nisin.
[37] 

Mechanisms such as modifications to the bacterial 

membrane, efflux pumps, and decreased permeability 

may contribute to this resistance in L. monocytogenes, 

however, there is limited information available about the 

specific mechanism. 

 

Salivaricin  

Streptococcus salivarius produces salivaricins, which are 

active against oral streptococci and other bacterial 

species in the mouth area.
[38] 

This antimicrobial peptide 

has members of β-methyllanthionine and/or lanthionine 

and primary structures with masses between 2,315 and 

2,767 Dalton (Da) and 22 to 25 amino acids.
[39,40]

 

Salivaricins work as an antimicrobial compound via 

binding to lipid II and are then followed by pore 

formation in the cytoplasmic membrane or interference 

with cell wall synthesis, resulting in bacterial cell 

damage.
[38]

 There are several types of salivaricins, 

including salivaricin A, salivaricin B, salivaricin D, 

salivaricin 9, and salivaricin G32 (Barbour et al., 2016). 

However, in general, salivaricins belong to the lantibiotic 

group I-B.
[24]

 Salivaricin A (SalA) was identified by S. 

salivarius strain 20P3 using the structural gene salA.
[41]

 

Salivaricin B (SboB) peptide is with masses of 2,740 Da 

and has been reported to be produced by S. 

salivarius strain K12.
[42]

 Whereas salivaricin D shares 

major similarity with the nisin and is produced by S. 

salivarius 5M6c and a 34-amino-acid residue with 

masses of 3,467.55 Da. The salI gene was reported to be 

responsible for the production against salivaricin D.
[40]

 

Salivaricin 9 Lantibiotic is produced by Streptococcus 

salivarius NU10.
[43]

 Although salivaricin G32 can be 

produced by S. salivarius NU10 and S. salivarius G32, a 

2667 Da novel member antimicrobial peptide has been 

characterised from S. salivarius strain G32.
[44]

 The 

understanding of salivaricin resistance remains 

incomplete in maintaining the efficacy of this 

antimicrobials in clinical applications and oral health.  

 

Lysostaphin 

Lysostaphin is an antimicrobial enzyme belonging to 

class III bacteriocin that is secreted by strains of S. 

simulans biovar staphylolyticus. Lysostaphin is a single-

molecule amino acid consisting of 246 molecules and 

containing zinc. Its optimal pH is 7.5 and molecular mass 

~27 kDa.
[45] 

This antimicrobial act via breaking down 

peptidoglycan that is found in the bacterial cell wall of S. 

aureus, including biofilm and other GPB. However, S. 

aureus has shown resistance to lysostaphin, including 

mutations affecting the femA or femB genes.
[46] 

The 

biovar staphylolyticus bacterium S. simulans is self-

resistant to the hydrolytic activity of lysostaphin, and this 

resistance involves the existence of FemA or FemB.
[46,45]

 

In addition, a similar type of lysostaphin, staphylolytic 

has been described and characterised, which secretes 

secreted by S. capitis EPK1-acting agents S. aureus. Its 

targeting method, chemical structure, and resistance 

seem to be comparable to those of lysostaphin.
[47]

 

 

REFERENCES 

1. Cotter PD, Hill C, Ross RP. Bacteriocins: 

developing innate immunity for food. Nat Rev 

Microbiol, 2005 Oct; 3(10): 777-88. doi: 

10.1038/nrmicro1273. PMID: 16205711. 

2. Wang X, Gu Q, Breukink E. Non-lipid II targeting 

lantibiotics. Biochim Biophys Acta Biomembr, 2020 

Aug 1; 1862(8): 183244. doi: 

10.1016/j.bbamem.2020.183244. Epub; 2020 Feb 

29. PMID: 32126235. 

3. Mahlapuu M, Håkansson J, Ringstad L, Björn C. 

Antimicrobial Peptides: An Emerging Category of 

Therapeutic Agents. Front Cell Infect Microbiol, 

2016 Dec 27; 6: 194. doi: 

10.3389/fcimb.2016.00194. PMID: 28083516; 

PMCID: PMC5186781. 

4. Zheng S, Nagao JI, Nishie M, Zendo T, Sonomoto 

K. ATPase activity regulation by leader peptide 

processing of ABC transporter maturation and 

secretion protein, NukT, for lantibiotic nukacin ISK-

1. Appl Microbiol Biotechnol, 2018 Jan; 102(2): 

763-772. doi: 10.1007/s00253-017-8645-2. Epub; 

2017 Nov 22. PMID: 29167920. 

5. Newstead LL, Varjonen K, Nuttall T, Paterson GK. 

Staphylococcal-Produced Bacteriocins and 

Antimicrobial Peptides: Their Potential as 

Alternative Treatments for Staphylococcus 

aureus Infections. Antibiotics (Basel), 2020 Jan 21; 

9(2): 40. doi: 10.3390/antibiotics9020040. PMID: 

31973108; PMCID: PMC7168290. 

6. Torres Salazar BO, Dema T, Schilling NA, Janek D, 

Bornikoel J, Berscheid A, Elsherbini AMA, Krauss 

S, Jaag SJ, Lämmerhofer M, Li M, Alqahtani N, 

Horsburgh MJ, Weber T, Beltrán-Beleña JM, Brötz-

Oesterhelt H, Grond S, Krismer B, Peschel A. 

Commensal production of a broad-spectrum and 

short-lived antimicrobial peptide polyene eliminates 

nasal Staphylococcus aureus. Nat Microbiol, 2024 

Jan; 9(1): 200-213. doi: 10.1038/s41564-023-01544-

2. Epub; 2023 Dec 18. Erratum in: Nat Microbiol, 

2024 Aug 8. doi: 10.1038/s41564-024-01798-4. 

PMID: 38110697; PMCID: PMC11310079. 

7. Bin Hafeez A, Jiang X, Bergen PJ, Zhu Y. 

Antimicrobial Peptides: An Update on 

Classifications and Databases. Int J Mol Sci; 2021 

Oct 28; 22(21): 11691. doi: 10.3390/ijms222111691. 

PMID: 34769122; PMCID: PMC8583803. 

8. Bleul L, Francois P, Wolz C. Two-Component 

Systems of S. aureus: Signaling and Sensing 

Mechanisms. Genes (Basel), 2021 Dec 23; 13(1): 

34. doi: 10.3390/genes13010034. PMID: 35052374; 

PMCID: PMC8774646. 

9. Fernández P, Díaz AR, Ré MF, Porrini L, de 

Mendoza D, Albanesi D, Mansilla MC. 

Identification of Novel Thermosensors in Gram-

Positive Pathogens. Front Mol Bio sci; 2020 Nov 

26; 7: 592747. doi: 10.3389/fmolb.2020.592747. 

Erratum in: Front Mol Bio sci; 2022 Aug 31; 9: 

1007054. doi: 10.3389/fmolb.2022.1007054. PMID: 

33324680; PMCID: PMC7726353. 



Amhimmid.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 
 

395 

10. Utsumi R, Igarashi M. [Two-component signal 

transduction as attractive drug targets in pathogenic 

bacteria]. Yakugaku Zasshi, 2012; 132(1): 51-8. 

Japanese. doi: 10.1248/yakushi.132.51. PMID: 

22214580. 

11. Mitrophanov AY, Groisman EA. Signal integration 

in bacterial two-component regulatory systems. 

Genes Dev; 2008 Oct 1; 22(19): 2601-11. doi: 

10.1101/gad.1700308. PMID: 18832064; PMCID: 

PMC2751022. 

12. Hiron A, Falord M, Valle J, Débarbouillé M, Msadek 

T. Bacitracin and nisin resistance in Staphylococcus 

aureus: a novel pathway involving the BraS/BraR 

two-component system (SA2417/SA2418) and both 

the BraD/BraE and VraD/VraE ABC transporters. 

Mol Microbiol, 2011 Aug; 81(3): 602-22. doi: 

10.1111/j.1365-2958.2011.07735. x. Epub; 2011 Jul 

4. PMID: 21696458. 

13. Foster TJ. Antibiotic resistance in Staphylococcus 

aureus. Status and future prospects. FEMS 

Microbiol Rev; 2017 May 1; 41(3): 430-449. doi: 

10.1093/femsre/fux007. PMID: 28419231. 

14. Zipperer A, Konnerth MC, Laux C, Berscheid A, 

Janek D, Weidenmaier C, Burian M, Schilling NA, 

Slavetinsky C, Marschal M, Willmann M, Kalbacher 

H, Schittek B, Brötz-Oesterhelt H, Grond S, Peschel 

A, Krismer B. Human commensals producing a 

novel antibiotic impair pathogen colonization. 

Nature, 2016 Jul 28; 535(7613): 511-6. doi: 

10.1038/nature18634. Erratum in: Nature, 2016 Nov 

10; 539(7628): 314. doi: 10.1038/nature19781. 

PMID: 27466123. 

15. Ruppelt D, Trollmann MFW, Dema T, Wirtz SN, 

Flegel H, Mönnikes S, Grond S, Böckmann RA, 

Steinem C. The antimicrobial fibupeptide lugdunin 

forms water-filled channel structures in lipid 

membranes. Nat Commun, 2024 Apr 25; 15(1): 

3521. doi: 10.1038/s41467-024-47803-6. PMID: 

38664456; PMCID: PMC11045845. 

16. Krauss S, Zipperer A, Wirtz S, Saur J, Konnerth 

MC, Heilbronner S, Torres Salazar BO, Grond S, 

Krismer B, Peschel A. Secretion of and Self-

Resistance to the Novel Fibupeptide Antimicrobial 

Lugdunin by Distinct ABC Transporters in 

Staphylococcus lugdunensis. Antimicrob Agents 

Chemother, 2020 Dec 16; 65(1): e01734-20. doi: 

10.1128/AAC.01734-20. PMID: 33106269; PMCID: 

PMC7927808. 

17. Bierbaum G, Szekat C, Josten M, Heidrich C, 

Kempter C, Jung G, Sahl HG. Engineering of a novel 

thioether bridge and role of modified residues in the 

lantibiotic Pep5. Appl Environ Microbiol, 1996 Feb; 

62(2): 385-92. doi: 10.1128/aem.62.2.385-392.1996. 

PMID: 8593044; PMCID: PMC167809. 

18. Götz F, Perconti S, Popella P, Werner R, Schlag M. 

Epidermin and gallidermin: Staphylococcal 

lantibiotics. Int J Med Microbiol, 2014 Jan; 304(1): 

63-71. doi: 10.1016/j.ijmm.2013.08.012. Epub 2013 

Sep 4. PMID: 24119540. 

19. Ebner P, Reichert S, Luqman A, Krismer B, Popella 

P, Götz F. Lantibiotic production is a burden for the 

producing staphylococci. Sci Rep; 2018 May 10; 

8(1): 7471. doi: 10.1038/s41598-018-25935-2. 

PMID: 29749386; PMCID: PMC5945643. 

20. Popella P, Krauss S, Ebner P, Nega M, Deibert J, 

Götz F. VraH Is the Third Component of the 

Staphylococcus aureus VraDEH System Involved in 

Gallidermin and Daptomycin Resistance and 

Pathogenicity. Antimicrob Agents Chemother, 2016 

Mar 25; 60(4): 2391-401. doi: 10.1128/AAC.02865-

15. PMID: 26856834; PMCID: PMC4808217. 

21. Kim PI, Sohng JK, Sung C, Joo HS, Kim EM, 

Yamaguchi T, Park D, Kim BG. Characterization and 

structure identification of an antimicrobial peptide, 

hominicin, produced by Staphylococcus hominis 

MBBL 2-9. Biochem Biophys Res Commun, 2010 

Aug 20; 399(2): 133-8. doi: 

10.1016/j.bbrc.2010.07.024. Epub; 2010 Jul 21. 

PMID: 20654578. 

22. Lynch D, Hill C, Field D, Begley M. Inhibition of 

Listeria monocytogenes by the Staphylococcus 

capitis - derived bacteriocin capidermicin. Food 

Microbiol, 2021 Apr; 94: 103661. doi: 

10.1016/j.fm.2020.103661. Epub; 2020 Oct 10. 

PMID: 33279086. 

23. Lynch D, O'Connor PM, Cotter PD, Hill C, Field D, 

Begley M. Identification and characterisation of 

capidermicin, a novel bacteriocin produced by 

Staphylococcus capitis. PLoS One, 2019 Oct 16; 

14(10): e0223541. doi: 

10.1371/journal.pone.0223541. PMID: 31618225; 

PMCID: PMC6795431. 

24. Simons A, Alhanout K, Duval RE. Bacteriocins, 

Antimicrobial Peptides from Bacterial Origin: 

Overview of Their Biology and Their Impact against 

Multidrug-Resistant Bacteria. Microorganisms, 2020 

Apr 27; 8(5): 639. doi: 

10.3390/microorganisms8050639. PMID: 

32349409; PMCID: PMC7285073. 

25. Kawada-Matsuo M, Yoshida Y, Zendo T, Nagao J, 

Oogai Y, Nakamura Y, Sonomoto K, Nakamura N, 

Komatsuzawa H. Three distinct two-component 

systems are involved in resistance to the class I 

bacteriocins, Nukacin ISK-1 and nisin A, in 

Staphylococcus aureus. PLoS One, 2013 Jul 22; 

8(7): e69455. doi: 10.1371/journal.pone.0069455. 

PMID: 23894484; PMCID: PMC3718698. 

26. Asaduzzaman SM, Nagao J, Iida H, Zendo T, 

Nakayama J, Sonomoto K. Nukacin ISK-1, a 

bacteriostatic lantibiotic. Antimicrob Agents 

Chemother, 2009 Aug; 53(8): 3595-8. doi: 

10.1128/AAC.01623-08. Epub; 2009 Jun 8. PMID: 

19506061; PMCID: PMC2715603. 

27. Sashihara T, Kimura H, Higuchi T, Adachi A, 

Matsusaki H, Sonomoto K, Ishizaki A. A novel 

lantibiotic, nukacin ISK-1, of Staphylococcus 

warneri ISK-1: cloning of the structural gene and 

identification of the structure. Biosci Biotechnol 



Amhimmid.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 
 

396 

Biochem, 2000 Nov; 64(11): 2420-8. doi: 

10.1271/bbb.64.2420. PMID: 11193411. 

28. Knerr PJ, van der Donk WA. Chemical synthesis of 

the lantibiotic lacticin 481 reveals the importance of 

lanthionine stereochemistry. J Am Chem Soc; 2013 

May 15; 135(19): 7094-7. doi: 10.1021/ja4014024. 

Epub; 2013 May 3. PMID: 23621626; PMCID: 

PMC3736828. 

29. Coates-Brown R, Moran JC, Pongchaikul P, Darby 

AC, Horsburgh MJ. Comparative Genomics 

of Staphylococcus Reveals Determinants of 

Speciation and Diversification of Antimicrobial 

Defense. Front Microbiol, 2018 Nov 19; 9: 2753. 

doi: 10.3389/fmicb.2018.02753. PMID: 30510546; 

PMCID: PMC6252332. 

30. Ahmad A, Majaz S, Nouroz F. Two-component 

systems regulate ABC transporters in antimicrobial 

peptide production, immunity and resistance. 

Microbiology (Reading), 2020 Jan; 166(1): 4-20. 

doi: 10.1099/mic.0.000823. Epub; 2019 Jun 11. 

PMID: 31204967. 

31. Arii K, Kawada-Matsuo M, Oogai Y, Noguchi K, 

Komatsuzawa H. Single mutations in BraRS confer 

high resistance against nisin A in Staphylococcus 

aureus. Microbiologyopen, 2019 Nov; 8(11): e791. 

doi: 10.1002/mbo3.791. Epub; 2019 Jan 17. PMID: 

30656859; PMCID: PMC6854852. 

32. De Arauz LJ, Jozala AF, Mazzola PG, Penna TC. 

Nisin biotechnological production and application: a 

review. Trends in Food Science & Technology, 2009 

Apr 1; 20(3-4): 146-54. 

33. Shin JM, Gwak JW, Kamarajan P, Fenno JC, 

Rickard AH, Kapila YL. Biomedical applications of 

nisin. J Appl Microbiol, 2016 Jun; 120(6): 1449-65. 

doi: 10.1111/jam.13033. Epub; 2016 Feb 12. PMID: 

26678028; PMCID: PMC4866897. 

34. Field D, Fernandez de Ullivarri M, Ross RP, Hill C. 

After a century of nisin research - where are we 

now? FEMS Microbiol Rev; 2023 May 19; 47(3): 

fuad023. doi: 10.1093/femsre/fuad023. PMID: 

37300874; PMCID: PMC10257480. 

35. Korobov VP, Lemkina LM, Polyudova TV. The 

mechanism of antibacterial action of the lantibiotic 

warnerin. Microbiology, 2022 Apr; 91(2): 184-91. 

36. Bleul L, Francois P, Wolz C. Two-Component 

Systems of S. aureus: Signaling and Sensing 

Mechanisms. Genes (Basel), 2021 Dec 23; 13(1): 

34. doi: 10.3390/genes13010034. PMID: 35052374; 

PMCID: PMC8774646. 

37. Wu M, Ma Y, Dou X, Zohaib Aslam M, Liu Y, Xia 

X, Yang S, Wang X, Qin X, Hirata T, Dong Q, Li Z. 

A review of potential antibacterial activities of nisin 

against Listeria monocytogenes: the combined use 

of nisin shows more advantages than single use. 

Food Res Int; 2023 Feb; 164: 112363. doi: 

10.1016/j.foodres.2022.112363. Epub; 2022 Dec 28. 

PMID: 36737951. 

38. Mansur RD, Ahmed ME. Characteristics 

Salivaricins producing Streptococcus salivarius 

isolated from gingiva. International Journal of 

Health Sciences, 2022(V): 679-86. 

39. Barbour A, Wescombe P, Smith L. Evolution of 

Lantibiotic Salivaricins: New Weapons to Fight 

Infectious Diseases. Trends Microbiol, 2020 Jul; 

28(7): 578-593. doi: 10.1016/j.tim.2020.03.001. 

Epub; 2020 Apr 6. PMID: 32544444. 

40. Birri DJ, Brede DA, Nes IF. Salivaricin D, a novel 

intrinsically trypsin-resistant lantibiotic from 

Streptococcus salivarius 5M6c isolated from a 

healthy infant. Appl Environ Microbiol, 2012 Jan; 

78(2): 402-10. doi: 10.1128/AEM.06588-11. Epub; 

2011 Nov 18. PMID: 22101034; PMCID: 

PMC3255740. 

41. Wescombe PA, Upton M, Dierksen KP, Ragland NL, 

Sivabalan S, Wirawan RE, Inglis MA, Moore CJ, 

Walker GV, Chilcott CN, Jenkinson HF, Tagg JR. 

Production of the lantibiotic salivaricin A and its 

variants by oral streptococci and use of a specific 

induction assay to detect their presence in human 

saliva. Appl Environ Microbiol, 2006 Feb; 72(2): 

1459-66. doi: 10.1128/AEM.72.2.1459-1466.2006. 

PMID: 16461700; PMCID: PMC1392966. 

42. Hyink O, Wescombe PA, Upton M, Ragland N, 

Burton JP, Tagg JR. Salivaricin A2 and the novel 

lantibiotic salivaricin B are encoded at adjacent loci 

on a 190-kilobase transmissible megaplasmid in the 

oral probiotic strain Streptococcus salivarius K12. 

Appl Environ Microbiol, 2007 Feb; 73(4): 1107-13. 

doi: 10.1128/AEM.02265-06. Epub; 2006 Dec 28. 

PMID: 17194838; PMCID: PMC1828679.  

43. Barbour A, Philip K, Muniandy S. Enhanced 

production, purification, characterization and 

mechanism of action of salivaricin 9 lantibiotic 

produced by Streptococcus salivarius NU10. PLoS 

One, 2013 Oct 16; 8(10): e77751. doi: 

10.1371/journal.pone.0077751. PMID: 24147072; 

PMCID: PMC3797685. 

44. Wescombe PA, Dyet KH, Dierksen KP, Power DA, 

Jack RW, Burton JP, Inglis MA, Wescombe AL, 

Tagg JR. Salivaricin G32, Homolog of the Prototype 

Streptococcus pyogenes Nisin-Like Lantibiotic SA-

FF22, Produced by the Commensal Species 

Streptococcus salivarius. Int J Microbiol, 2012; 

2012: 738503. doi: 10.1155/2012/738503. Epub; 

2012 Apr 8. PMID: 22567013; PMCID: 

PMC3332205. 

45. Bastos MD, Coutinho BG, Coelho ML. Lysostaphin: 

A Staphylococcal Bacteriolysin with Potential 

Clinical Applications. Pharmaceuticals (Basel), 2010 

Apr 19; 3(4): 1139-1161. doi: 10.3390/ph3041139. 

PMID: 27713293; PMCID: PMC4034026. 

46. Ehlert K, Schröder W, Labischinski H. Specificities 

of FemA and FemB for different glycine residues: 

FemB cannot substitute for FemA in staphylococcal 

peptidoglycan pentaglycine side chain formation. J 

Bacteriol, 1997 Dec; 179(23): 7573-6. doi: 

10.1128/jb.179.23.7573-7576.1997. PMID: 

9393725; PMCID: PMC179711. 



Amhimmid.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

  

 

 

www.ejbps.com        │        Vol 11, Issue 12, 2024.         │          ISO 9001:2015 Certified Journal        │ 
 

397 

47. Sugai M, Fujiwara T, Akiyama T, Ohara M, 

Komatsuzawa H, Inoue S, Suginaka H. Purification 

and molecular characterization of glycylglycine 

endopeptidase produced by Staphylococcus capitis 

EPK1. J Bacteriol, 1997 Feb; 179(4): 1193-202. doi: 

10.1128/jb.179.4.1193-1202.1997. PMID: 9023202; 

PMCID: PMC178816. 


