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BACTERIOCINS
➢Ribosomally-synthesized antimicrobial peptides produced by bacteria

– Large structural and functional diversity
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BACTERIOPHAGES
➢Viruses of bacteria

– Friends and enemies



PHAGE ENDOLYSINS
➢Peptidoglycan hydrolases

– Modular enzymes
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Catalytic domain
Cell wall binding
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Gutiérrez et al., 2021. Front. Microbiol. 12:723834; Rodríguez-Rubio et al. 2012. AEM 78(7):2241 



WHAT ABOUT 
ANTIMICROBIAL ACTIVITY 

WHEN COMBINED?



JOINING FORCES?
➢Hurdle technology

– Nisin + phages
–Staphylococcus aureus

Cross-tolerance
Change of surface properties
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24 h incubation



JOINING FORCES
➢Hurdle technology

– Coagulin A (Pediocin-like) + phages
– Listeria monocytogenes
– Milk, 4 °C, 10 d
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Rodríguez-Rubio et al., 2015.  Int J Food Microbiol 205:68–72



JOINING FORCES
➢Hurdle technology

–Lysin + Nisin
– S. aureus
– Milk, 37 °C

LysH5

Low ← Cell density → High

García et al., 2010.  Int J Food Microbiol 141: 150-155



JOINING FORCES
➢Hurdle technology

– Phage + Lysin + Nisin
– S. aureus
– Lab-scale cheese, 12 °C

Youssef et al., 2023.  Int J Food Microbiol 399: 110227



WHAT ABOUT DAIRY 
FERMENTATIONS?



IN LACTOCOCCI
➢L. cremoris MG1363

– Phage sk1
– Bacteriocins:

▪ Nisin: pore + CW
▪ Lcn972: CW
▪ LcnA: Man-PTS

– In vitro

Rendueles et al., 2022.  MicrobiologyOpen: 11:e1308

➔ Dependent of the main autolysin AcmA
➔Not exclusive for the sk1-Lcn972
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IN LACTOCOCCI
➢L. cremoris MG1363

– Phage sk1
– Bacteriocins:

▪ Lcn972: CW

– Co-cultures Bac+/Bac- in milk

Increased risk of fermentation failure

→ Slower acidification
→ Higher % inhibition

BacS::Bac-

BacS::Bac+

BacR::Bac-

BacR::Bac+

Rendueles et al., 2025.  Unpublished



IN SUMMARY: The Bac-Bac network

• Positive Bac-Bac interactions (BaPi) may be exploited in food 
biopreservation BUT…

─ Antagonism may occur

─ Case-by-case 

• BaPi may be detrimental in starter-driven fermentations BUT…
─ Adaptation to Lcn972 may increase survival upon phage infection


