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> A quest for a greener diet

Consumer habits evolution
Vegan & flexitarian .
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Socioeconomics

e New protein sources

* New eating habits

* Impact on health &
environment
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> A quest for immunomodulatory food

Fiber depletion Food additives Sedentarity Antibiotics Vitamin deficiency High-fat and high-sugar diet]

~

DYSB|OS|S Gut microbiota - g h
- .ﬁ. ¢ decrease in gut microbiota and SCFA
9&« l , ‘ e increase in virulence factors and
) pathogenic bacteria

~ *ib» f = ! e increase in Firmicutes / Bacteroidetes

’ /‘l \ ratio

Pathogens
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TJ proteins
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increase in pro-inflammatory cytokines (IL-8)

» inhibition of AMPK that increase ROS production

and activate NLRP3 inflammasome
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- GIT Chronic inflammation

Ulcerative
Colitis

" ALTERED IEB

o cytotoxic effects
\.

o alteration of TJ proteins
e increase in intestinal
permeability

Immune cells - INFLAMMATION by immune cells and IEC
e decrease in anti-inflammatory cytokines (IL-10) and

/

Chronic diseases

Neurodegeneratives
disorders

Cancers

Beneficial effects of selected probiotics
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> A quest for 2-in-1 bacteria

Selected probiotics

2-en-1 bacteria
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> Screening 104 strains for the ability to ferment plant or milk
carbohydrates

Number |Lactose| Sucrose |Raffinose|Stachyose| lac-, suc-, | lac+, suc+,
o of strains| + + + + raf-, sta- | raf+, sta+
P. freudenreichii 10 8 2 1 0 2 0
A. acidipropionici 10 10 10 9 7 0 6
L. delbrueckii subsp. bulgaricus 8 8 0 1 1 0 0
L. delbrueckii subsp. lactis 10 10 8 2 2 0 2
L. plantarum 12 12 12 12 5 0 6
L. rhamnosus 11 7 5 1 0 4 0
S. thermophilus 10 9 10 0 0 0 0
L. fermentum 8 7 8 7 2 0 1
L. helveticus 12 10 1 0 0 1 0
L. acidophilus / L. johnsonii 4 3 3 3 3 1 3
Lc. Lactis 9 9 7 0 0 0 0
Total number 104 93 66 36 20 8 18
INRAZ % 100.0 89.4 63.5 34.6 19.2 7.7 17.3
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> Screening 104 strains for the ability to acidify goat milk and
vegetable milk analogs

Control

L. acidophilus/L. johnsonii 4
L. helveticus 4

L. fermentum -
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L. plantarum -
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L delbrueckii bulgaricus -
Lc. lactis 4

S. thermophilus 4

A. acidipropionici -
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Goat milk
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L. fermentum -
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Hemp milk analog

Control
L. acidophilus/L. johnsonii - I+
L. helveticus 4 —_—e
L. fermentum 4 [ o]
L. rhamnosus H[—
L. plantarum 4 —_—
L. delbrueckii lactis - CC———
L. delbrueckii bulgaricus 4 I
Lc. lactis i }—
S. thermophilus 4 H—
A. acidipropionici 4 H
P. freudenreichii -
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> Screening 104 strains for the ability to utilize goat milk or
vegetable proteins

CHO
[ . N-F
n H-I‘H2 R SH' ;

CHO

o-phthaldialdehyde fluorephor ‘ — /

L. acidophilus/L. johnsonii - - I — L. acidophilus/L. johnsonii i acidophilus/L. johnsonii - ——T
L. helveticus 4 LI}~ L. helveticus - N L. helveticus = [y S—
L. fermentum = I L. fermentum 4 HH L. fermentum 4 —{T—
L. rhamnosus = -1 }— L. rhamnosus 4 W L. rhamnosus - ——
L. plantarum —— L. plantarum = = L. plantarum - —1
L. delbrueckii lactis 4 i L. delbrueckii lactis - =I}— L. delbrueckii lactis - — T
L delbrueckii bulgaricus - H3— L delbrueckii bulgaricus - H— L delbrueckii bulgaricus = ; 1 1
Lc. lactis - —— Lc. lactis < I} Lc. lactis 4 —LT1T}—
S. thermophilus - —H S. thermophilus < —— S. thermophilus < ——
A. acidipropionici 4 —— A. acidipropionici- = A. acidipropionici4  +—"_"T}—
P. freudenreichii 4 -Imm— P. freudenreichii- H- P. freudenreichii 4 a1 ]
-4 -2 0 2 4 6 -4 -2 0 2 4 6 -4 -2 0 2 4 6
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> Screening 104 strains for the ability to induce IL-10 in human
P B M CS P. freudenreicBh.iilgrl]gll}An-]gleégg: —A— I+I
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> Clustering 104 strains according to technological and probiotic
abilities

Pf CIRM-BIA120 |
Pf CIRM-BIA123
Pf CIRM-BIA141
Pf CIRM-BIA512
Pf CIRM-BIA515
Pf CIRM-BIA689
Pf CIRM-BIA1399
Pf CIRM-BIA1466
R->Pf CIRM-BIA129
R->Pf CIRM-BIAL
Pf CIRM-BIA1472
Pf CIRM-BIA1477
R->Pf CIRM-BIA121
Aa CIRM-BIA1424
Aa CIRM-BIA1652
Aa CIRM-BIA1766
Aa CIRM-BIA1767
Aa CIRM-BIA1768
Aa CIRM-BIA1994
Aa CIRM-BIA1995
Aa CIRM-BIA1998
S+ Aa CIRM-BIA2003
Aa CIRM-BIA2000
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> Developing anti-inflammatory fermented vegetable products
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> Developing anti-inflammatory fermented vegetable products
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Development of innovative fermented products by exploiting the diversity
of immunomodulatory properties and fermentative activity of lactic and

propionic acid bacteria
Nassima Illikoud, Fillipe Luiz Rosa do Carmo, Nathalie Daniel, Gwénaél Jan ',
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> Towards preclinical studies

Intestinal ' Modeles IBD, IBS

Biotech

Development Impact sur I'inflammation

Impact sur la douleur intestinale

Impact sur le microbiote intestinal

Technology

Socioeconomics Science

« Diversify texture & aroma

*New protein sources ¢ Use the diversity of proteins

) ) and of microorganisms * Enhance nutritional P
¢ New eating habits & properties & health Designing .
« Impact on health & benefits innovative food
environment for the future

Nassima Illikoud
nassima.illikoud@gmail.com

Valérie Gagnaire
Valerie,gagnaire@inrae,fr

Fillipe Luiz Carmo
INRA@ fillipelrc@gmail.com
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> What next?

0@ (=)
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The PRIMA programme is o) @.’~@
supported and funded under o%
Horizon 2020, the Framework
European Union's Programme
THFE MEDITERRAMEAR forResearch and Innovation \;—/
LOCALNUTLEG

Socioeconomics

Science

Technology

« New protein sources * Diversify texture & aroma

* Enhance nutritional

properties & health
benefits

¢ Use the diversity of proteins
and of microorganisms

* New eating habits

* Impact on health &
environment

Designing
innovative food
for the future

Valérie Gagnaire
Valerie,gagnaire@inrae,fr
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