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The “2-in-1” bacteria …
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Bacteria were first selected by the cheese-making process

Selected starters

Texture

Aroma

Acidification
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Other bacteria were selected for probiotic properties

IBS, IBD, atopie, 
intolérance …

Selected probiotics

Immunomodulation

Digestion

Intestinal pain
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Selected starters

Immunomodulation

Digestion

Intestinal pain

Texture

Aroma

Acidification

Selection of « 2-in-1 » 
bacteria

2-en-1 bacteria

A second 
selection is 
possible



.06

Examples of « 2-in-1 » bacteria: propionibacteria

Gram +

pleiomorphic

anaerobic to microaérophilic

non motiles et non sporulated 
GC Rich : 67%

P. freudenreichii

« Dairy » : 

P. freudenreichii 

P. jensenii -  P. thoenii - P. acidipropionici



.07

Soil
Fodder

Silage

Rumen

Milk

Cheese

Gut

Sewage plants

Propionibacteria, a peculiar ecology

Short Chain Fatty Acids
(SCFA)

Known effect on health

  Ripening starter

  Food bio-preservative

è Vitamin producer
B9, B12

Propionibacterium 
freudenreichii

è Probiotics

Examples of selected bacteria: propionibacteria
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Ø Highly strain-dependent

Promising immunomodulators

Selected probiotics
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IL-10 

Inflammation

O’Flaherty, 2011, Gut Microbes

A key role of surface proteins

A close contact favors action of SCFAs and of immunomodulins
Ø What about adhesion ?

Surface layer proteins
(SLP)

Are immunomodulins
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Fig. 
1 Fig.  

2

Résultats et discussion  Adhesion : strain-dependent

P.freudenreichii adhering to 
cultured HT-29

Blue : HT-29 nuclei
Red : HT-29 membranes
Green : P.freudenreichii
(fed with fluorescein ester)

Ø Proteins involved ?

fillipelrc@gmail.com
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S-layer proteins : strain-dependent

Coomassie Blue
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Ø Slp involved ?

Houem.Rabah@inra.fr
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Ø Which Slp involved ?
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Ø Mutation of SlpB suppresses adhesion

Surface layer protein SlpB involved in 
adhesion
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Ø Mutation of SlpB suppresses adhesion

Green fluorescence : P.freudenreichii (fed with fluorescein ester)

Surface layer protein SlpB involved in 
adhesion
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Surface layer protein SlpB involved in immune 
modulation

Inflammation

IL-10 

Ø Mutation of SlpB, or of SlpE, suppresses immune modulation
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Fig. 
1 Fig.  

2

Résultats et discussion  Read more …

See also : Houem RABAH, 
oral communication, 
Wednesday, 16H00, Session 
4
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Conclusion:

√ Fermented foods: a source of bioactive bacteria

√ Molecules and mechanisms involved are being 
identified

Perspectives :

√ Preclinical and clinical studies with fermented 
products

√ Fermented food for specific populations
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Fermented foods : 30% of our diet

A major source of bacteria : 1010 per day!

A huge variety of bacteria

Thank 
you for 

your 
attention

Don’t ask 
tough 

questions

Houem.Rabah@inra.fr

fillipelrc@gmail.com

SongHuang.suda@gmail.com
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