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Lactococeus lactis subsp. lactis
Lactococcus lactis subsp. diacetilactis
Lactococcus lactis subsp. cremoris
Leuconostoc mesenteroides subsp. cremoris
Leuconostoc lactis

Lactobacillus acidophilus

Lactobacillus casei subsp. caset
Lactobacillus casei subsp. rhamnosus
Lactobacillus casei subsp. pseudoplantarum

Streptococcus thermophilus

Lactobacillus delbrueckii subsp. bulgaricus
Lactobacillus delbrueckii subsp. lactis
Lactobacillus helveticus

Pediococcus acidilactici
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BATTERI
LATTICI
MESOFILI

BATTERI
LATTICI
TERMOFILI







Microbiota Animale




Cheese-making Cheese-making
environment environment
Surface ripening | |ndigenous microbiota Surface ripening | Indigenous microbiota
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Functions: Lactic acid
production, proteabysis, lipolysis,
aroma production




Table 1. Inventory of microbial interactions in cheeses

Interaction Effect in cheese and / or

types molecules produced

Microorganisms

involved

Microbiological

phenomenon observed

Commensalism Cheese-surface deacidification:
Lactic acid utilisation
Alcaline metabolites (NHj3)

production

Amensalism  Curd acidification
Organic acids (i.e. lactate)

Bacteriocins

Competition  Harvest of Iron

Jameson effect

Parasitism Failure of fermentation

Yeasts, ripening
bacteria

LAB. spoilage and
pathogenic bacteria

Siderophores
containing bacteria.
auxotrophic bacteria

Microbiota of wooden
shelves, Listeria

monocyiogenes

Phage. bacteria

Growth of acid-sensitive
bacteria

Inhibition of acid-sensitive
bacteria

Lysis of pathogenic and
spoilage bacteria

Reduced colonization capacity
of auxotrophic strains

Limited colonization of L.
monocytogenes

Inactivation of dominant
strains

Abbreviations: LAB. lactic acid bacteria
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16S rRNA sequencing




Isolate genome - single source of DNA

E3 * f £
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Environmental genome - multiple sources of DNA

SRS Puzzle B

Puzzle C
pieces all look the same |
which pieces go with which puzzle ?
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Estimation of species richness and eveness

€165 rRNA gene library analysis

©fluorescent in situ hybridization

species 1

species ¢

¥

‘l || ey " x
species rank APELLES: 3

abundance

species 4

Genome coverage is proportional to abundance in the library

Tmﬁ“ﬁ ——

abundant types » moderately abundant types > rare types




Table 2. Recent applications of bacteriocinogenic cultures and bacteriocins against L.

monocytogenes n fresh or soft cheeses.

Bacteriocin Source organism Mode of utilisation References
Enterocin 416K1 Enterococcus casseliflavus Bacteriocin entrapped in polymeric film [46]
Cerein 8A Bacillus cereus Surface application of the bacteriocin [47]
Enterocin A and B Enterococcus faecium Adjunct culture in brine and smearing [48]
solution

Lacticin 3147 Lactococcus lactis Smeared on the cheese surface 26]

Nisin and Pediocin Recombinant Lacfococcus Starter culture [49]

PA-1 lactis

Enterocin A Recombinant Lactococcus Starter culture [50]

lactis







# 8 % %

% %
% &



13

% &



Lactobacillus parakefiri

Lactobacillus brantae

Lactobacillus manihotivarans

Streptococcus thermophilus

Streptococcus fry

Enterobacter hormaechei

Lactococcus fujiensis

Streptococcus equinus

Lactococcus lactis

streptococcus bovis

Streptococcus pluranimalium
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Streptococcus gordonii

streptococcus gallinaceus

Streptococcus vestibularis

Streptococcus thermophilus

Steptococcus fryi

Enterobacter hormaechei

Lactococcus fujiensis

Streptococcus equinus

Streptococcus lactis

Streptococcus bovis

streptococcus pluranimalium
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Complessita del microbiota
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