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reverse engineering development of an anti-

inflammatory cheese ?



Propionibacteria, multipurpose bacteria



Gram +

pleiomorphic

anaerobic to microaérophilic

non motiles et non sporulated

GC Rich : 67%

P. freudenreichii

• « dairy » : 

P. freudenreichii

P.jensenii - P. thoenii -

P. acidipropionici
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Propionibacteria, a peculiar ecology



Short Chain Fatty Acids

(SCFA)

Known effect on health Ripening starter

 Food bio-preservative

 Vitamin producer

B9, B12

Propionibacterium 

freudenreichii

 Probiotics

http://www.moldbacteria.com/Ryebread2.gif
http://www.moldbacteria.com/Ryebread2.gif


Propionibacteria, a peculiar cell wall architecture



Variable composition and structure

Structure of classical gram positives

Structure of propionibacteria : it depends on the strain !

1 S-layer

no S-layer

Several S-layers

1 mucus layer

→ Some of these compounds are involved in interaction with us …….



Propionibacteria against inflammation of the gut?



Propionibacterium freudenreichii and immunomodulation

Control

Vehicle + TNBS

SI48 + TNBS

 Highly strain-dependent
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Cheese against inflammation of the gut?



Impact of Pf single-strain cheese on TNBS-induced colitis

* p<0.05: vs CTL

# p<0.05: vs MTX

Healthy: n=5

TNBS groups: n=10NO2HSO3S

NO2

NO2

2,4,6-TriNitroBenzene Sulfonic 

acid (TNBS) 

+/-

Acute colitis, diarrhea, 

bleeding, weight loss

Control TNBS

4 80

Pf cheese

5 days

109 CFU/days



Cheese is not a single strain product



Emmental cheese: 3 starters

Propionibacterium freudenreichii

Streptococcus thermophilus

Lactobacillus delbrueckii

and/or helveticus
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.018

Cheese protects at the organism level
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.019

Cheese protects at the systemic level

Blood inflammation markers
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Cheese protects at the organ level
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.021

Cheese protects at the tissue level
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.022

* p<0.05: vs CTL

# p<0.05: vs MTX

Colonic inflammatory markers
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Cheese protects at the tissue level

Colonic oxidative stress markers
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.023

Colonic epithelial cell markers

Healthy CTL MTX Pf
0.0

0.5

1.0

1.5

Z
o

1
 m

R
N

A
 l

e
v
e
ls

(2
^

- D
D

C
t )

* #*

+ TNBS
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* p<0.05: vs CTL

# p<0.05: vs MTX
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Cheese protects at the cell level

Peroxisome proliferator-activated receptors (PPARs) regulate 

T-cell cytokine production.

The zona occludens proteins (ZO-1, ZO-2 and ZO-3) : tight 

junction proteins that function as cross-linkers



Immunomodulatory properties identified in other dairy bacteria



.025

Reverse engineering of cheese?



Conclusion:

√ Fermented dairy products: a source of bioactive bacteria

√ Molecules and strains involved are being identified

Perspectives :

√ Preclinical and clinical studies with fermented products

√ Fermented food for specific populations



Fermented foods : 30% of our diet

A major source of bacteria : 105 to 109 per gram

A huge variety of bacteria

benoit.foligne@univ-lille2.fr
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