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D’autres sélectionnent des bactéries
“probiotiques”
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Une deuxieme sélection est
possible
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Un exemple : les
propionibactéries
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rties of 10 dairy propioni ia, analyzed on human pmphml blaod monomu-
dear cells (PBMCs), roveated @ highly strain-dependent induction ¥ eytokine
10 {IL-10). Two selected strains of Propionibacterium freudenreichii showed a protective effect against two
models of colitis in mice, suggesting a probiotic potential predicied by immune-based selection criteria for
these cheese starter bacteria.
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= Vitamines B9, B12

= Bio-conservateurs

= Ferments

Acides gras a chaine courte
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Figure 1 Anti-inflammatory profile of dairy Propionibacterium freudenreichii strains assessed on human peripheral blood menonucdlear cells
(PBMCs). Comparative IL-10 release (in pg/ml) of human PBMCs for 3 reference benchmark probiotic strains (Lactobacillus acidophifus NCFM,

1 salivarius 1533 and Bifidobacterium longum BB536) and for 23 propionibacteria strains (CIRM-BIA, INRA, Rennes, France). Immunmcnmpelenl cells
were stimulated at multiplicity of infection of 10 for 24 h and supernatants analysed by ELISA. Detailed methodology was previ
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Tracking the microbiome functionality:
focus on Propionibacterium species

Benoit Foligné, Jérome Breton, Denis Mater, et al.

Gut 2013 62: 1227-1228 originally published online February 6, 2013
doi: 10.1136/gutjnl-2012-304393
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Un role clé des protéines de surface
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Un autre exemple de « 2-en-1 »
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Local and Systemic Immune Mechanisms Underlying the
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Un fromage gnotobiotique par ingénierie inverse
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Poudre 100 g/L

& STLO v
‘ Créme 150 g/L
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iD25ante & Sterilisation v v
v L Culture L. delbrueckii
Culture P. freudenreichii 42°C, 4 h
’ 30°C, 72 h
b v
Pré-fromage Lait fermenté
¥
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Propionibacterium freudenreichii and Lactobacillus
delbrueckii strains: Reverse engineering development
of an anti-inflammatory cheese
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Des protéines clés exprimeées dans le fromage
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Séparation de la Rasage a la Analyse par NanoLC-ESI-MS/MS
fraction bactérienne Trypsine des peptides obtenus

Description [Function [Gene Jlog(E value) [Peptides|PAl[Group [Sub-group
Surface layer protein B Cell wall slpB -569,10 81 773 1 11 L. . . P
Surface protein with SLH domain  Cell wall sIpE -271,21 40 21,5 1 1.2 ' PrOteIneS de Surface Impllquees
Surface layer protein A Cell wall slpA -7,48 3 0,6 1 13
Internaline A Miscellaneous inlA -838,69 103 269 2 2.1
Heat shock protein 20 2 Protein folding hsp202 -69,41 10 199 3 3.1 ?
60 kDa chaperonin 2 Protein folding grol2  -275,04 36 17,0 4 4.1
60 kDa chaperonin 1 Protein folding groll  -371,42 49 14,8 4 4.2 ? ?

Adaptation to atypical
Cold shock-like protein CspA conditions cspA  -28,17 3 155 5 5.1 No 6
methyltransferase Miscellaneous -66,29 7 150 6 6.1

Specific carbohydrate
Methylmalonyl-CoA mutase large simetabolic pathway mutB  -331,83 43 14,1 7 7.1
Elongation factor Tu Translation elongation tuf -177,14 23 136 8 8.1
50S ribosomal protein L7/L12 Ribosomal proteins rplL -79,13 10 132 9 9.1
Lsr2-like protein Miscellaneous -24,65 3 13,0 10 10.1
30S ribosomal protein S9 Ribosomal proteins rspl -74,75 12 12,4 11 111
30S ribosomal protein S7 Ribosomal proteins rpsG -77,54 14 11,5 12 12.1

Protein of unknown
Hypothetical protein function -183,92 23 10,8 13 13.1
30S ribosomal protein S1 Ribosomal proteins rpsA -214,68 27 10,7 14 14.1
ErfK/YbiS/YcfS/YnhG precursor Cell wall -120,71 20 104 15 15.1

Metabolism of

coenzymes and
NAD(P)(+) transhydrogenase rosthetic groups pntA _ -146,56 19 104 16 16.1

> &
AGRO / B INSTITUT
CAMPUS IN?A @ II O // SURFING CARNOT
T . SarterSutace - ‘ QUALIMENT

SCIENCE & IMPACT Inflammation



Un fromage testé dans un modele animal de colite
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Le fromage protege
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Au niveau systémique

Marqueurs de l'inflammation
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Au niveau colique

Marqueurs coliques d’inflammation
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Au niveau cellulaire

Nagaoka, Nature Communications, 2012
Wild type CPEB deficient

Marqueurs de cellules épithéliales
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Faisons un vrai Emmental
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Propionibacterium freudenreichii
Streptococcus thermophilus ‘

Lactobacillus delbrueckii
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'Emmental protege dans le modeéle de colite souris / DSS

Probiotic Emmental x Colitis
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Method — Pre-treatment with probiotic Cheese
Gavage 100 mg — C57BL6 p—|
of probiotic Cheese 6th — 8th week 0-
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Fa 3 Aliments fermentés : 30% de notre alimentation =
= |

Une source majeure de bactéries : 1010 per day! =

Une grande variété de bactéries, de
molécules bioactives E
Des perspectives en nutrition

personnalisée
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