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Propionibacterium freudenreichii
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- Short chain fatty acids

- Cheese starter (SCFAs) " Anti-cancerous effect
- Preservative - Conjugated fatty acids * Immunomodulation
- Food supplement - B vitamins  Microbiota modulation

- Bifidogenic molecules

Strain-dependent properties
A «2in 1 » Bacterium
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P. freudenreichii: functional foods application

Fermented functional

foods
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Fermented dairy
products
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Prevention of diet-related

disease
/’Inflammatory bowel diseases: Alteration ?
colitis
Fermented cheese and milk

Improvement ?

prevent colitis in animal models
(Plé et al (2015-2016))
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Matrix-bacterium
interaction

/’ Modulation of stress tolerance

\’ Modulation of metabolism




Is P. freudenreichii immunomodulatory effect
matrix-dependent?
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Production of
immunomodulator
y metabolites

Expression of
surface proteins

Protection of
surface proteins
against digestive

proteolysis

Tolerance to
digestive stresses
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Variation of immunomodulatory property
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Does the proteolysis abolish the anti-inflammatory effect of

Slps ?
Experimental strategy
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Does the proteolysis affect the anti-inflammatory effect




In vitro assessment of P. freudenreichii delivery

Experimental strategy

Milk ultrafiltrate Milk Single-strain cheese
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In vitro Static digestion model

- Standard experiment protocol (Minekus, et al. (2014)) -~ First screening:

- Relatively easy - absence of kinetics - Two strains were tested: P. freudenreichii CIRM-BIA 118 &
e — — 129
BB i e - Bacterial pellet extraction protocol from cheese was
DABEQA 60 :f» vHOO = FRET O/
;o oo perfected -> For Western blot analyses

R T T
digestion luids. For example 3.8 mL SGF electrdte sm-
4 - solution + 0.2 mL pepsin (made up in SGF clectrifte s CB 118 CB 129

soluion) * 25 1L 03 M CaCl + 975 L wate = 5 mL SGE. we_ SL

S Enzyme activties are in units per mL offinal digestion mixture i 97 s
o N —— o7
~ SIpA
| Gpord | Oral phase s SipB
Mastication of solid food is simulated by mincing an appro-
priate amount of food using a commercially available manual or
l 2 M‘m“ (roduc
i ( Code 86002, Berkshire, UK) or similar, commonly used in (
7
s § T osehie oot Kitchens to mince meat, SSF electrolyte stock solution is added 30
o | to create & tin paste-[ike consistency, similar to that of tomato
5 o Intestinal Phase paste or mustard. 1 necessary,the electrlyte stock solution can
1] Wt Wgﬂ; S‘F;Wrm also be added during mincing. A final ati of food to SSF
f A 50150 (wh) is mrgeted For liquid food an oral phase can be 3
gi » included .esposie 1
E H Indhvidualenzymes Enzyme extract nal raio of 30: 30 v1) |stargeted Human sahvaryuamvlase 2t
g Trypsin (100 UL} Pancreatin (based on frypsin
EF Chin (25Ul iy 00U [EC 3.2.1.1) s added to achieve 75 U mL ™ in the final miture,
i0 Panreec pase (L000UTL) e (10nh) followed by CaCl, to achieve 0.75 mM in the final misture and
2% Colpse 21 mor rao it G )
’ lr d
i liase), -
53 Pancreafc amylase (200 Uinl) SSF. The recommended time of confact with the enzyme is 2
0 Bl (10m) 14

minutes at 37 C, which requies presvarming of al reagems to
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Cheese matrix enhances bacterial viability during in vitro

static digestion
P. freudenreichii CIRM-BIA

. 118 : :
Oral+Gastric phases T3 ™ Oral+Gastric+Intestinal phases

-
N
:

80

[}
2

60 b

3

404

Survival (%)
Survival (%)

N
o

20

o
I

= INRA (cansre RESULTS

SCIENCE & IMPACT




Cheese matrix enhances bacterial viability during in vitro

static digestion
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Cheese matrix protects SlpB from digestive proteolysis
P. freudenreichii CIRM-BIA 118
Milk ultrafiltrate N <7 _ gle-strain cheese
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Cheese matrix protects SlpB from digestive proteolysis
P. freudenreichii CIRM-BIA 129
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In vitro dynamic digestion model

Y

Dynamic digestion using Didgi® system:
v Two compartments: gastric and intestinal
“ Two tested matrices : cheese and milk ultrafiltrate
v One strain: P. freudenreichii CIRM-BIA 129

Y

Digestion was monitored by StoRM® software

Y

Same parameters were applied for both matrices: cheese
parameters

Y

Sampling were performed:
v Gastric phase: t=30, 60, 80, 120 et 180 minutes
*  Intestinal phase: t=120, 150, 195 et 240 minutes
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Cheese matrix enhances P. freudenreichii survival
during in vitro dynamic digestion

Intestinal compartment outpout




Cheese matrix protects SlpB from digestive proteolysis
Milk ultrafiltrate

Single-strain cheese
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Conclusions & Perspectives

- Invitro P. freudenreichii stress tolerance is matrix-dependent as was showed to be strain-
dependent
- Cheese matrix enhances propionibacteria survival to in vitro digestive stresses

- Cheese matrix protects SlpB surface protein from in vitro digestive proteolysis

® |n vivo P. freudenreichii’immunomodulatory properties MAY be matrix-dependent
» /n vivo P. freudenreichii immunomodulatory properties MAY be enhanced by cheese r

- In vivo experiment was carried out in healthy piglets -> confirmation in part of the in vitro results
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