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> Next-gen fermented food: Harnessing gut microbiome
diversity and functions.
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> Different factors shapes the human gut microbiome
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> Diet and lifestyle effect host microbiome symbiosis 3
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> Gut microbiome throughout life span
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> Microbiome states resilience as key factor
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> Several attempts to decipher the gut microbiome structure

/\ Obese

<7 1BD s

Arumugam, Raes et al (2010)

INRAZ

Utrecht 2024
29.02.24  Julien Tap / fme.micalis fr

Costea et al (2017)
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> 35,000 human gut microbiome samples analyzed

New computational
method that help
observe global and
local structure at the
same time
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> Human Gut microbiome structured as branches
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> Low-diversity tips of branches display functional shifts
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> Altered states showed functional differences within species
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> Dynamics between partitions are associated to branches
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> Gut microbiome alternative stable states hypothesis
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> Branches help to monitor gut microbiome recovery
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> Gut microbiome states are differentially associated with host and
env factor

b

e il Voscanomy gl wegate
gg‘: branch .
5 S Sex, exercises frequency
£ Diiee: and region of birth
g 10 DMM typas . . .
o e e ——_ S e ... SW_ & associated differentially
y . i e — between branches

Ml3‘|-'- . . . - R . .E

Mil{ = = + = =
M15{ = =
ME{ e =

Lifestyle and hygiene
associated with altered
e state within Bacteroides

Log OR branch

. e . L - . = . .
. . - . . . .
. . - L - . . .
. . . . .
4
! M19 - . LI T} . . - ..l . . . . .2
Mals o o . . 5 o . . - B . 0
. . L) .
- P . - . . -
F. . 8-

Mi{ =

..
sediy g
sapioiaioRg

MIl1 = = + = =
M e
Mo .

M3

Mi2{ =

w2 g
SRS
I

M5

MiG] = =

MiG] = =

. . . Specialized diet
'R e , - - associated with altered

Bllaonald

sodf g

: -
mmm Ok W EWE Ok J Wk S @ oW m = @ =W or o omox o [ M M
g—'l—r—jom—c:“ﬁccaco u:cgﬁ ng-' = wmmg:%'i‘i%%%mg
uuuuuu 5 0 S w i og I = W £ = - < 0 - = < 2 2 2 2
z = T T oo —s‘tzﬁzi 25 34 E DI W WUgE P oa T & T e 55 Fa4
zL£2%8 i 2:3 Y5  EBE:%:5 L85 o £ 344 a
ng e a‘mﬁﬂeegﬂlﬂﬁﬁé B R = = E a3 g EI';‘EE 38
awxr 3 ST grocogg®yd3 o] @ Hpuou 5 uvugo 8 £ 5 §& 3 pop
BErs ToEEEECEETLES Q2 BY: fges 83 3iffogs ranc
] g4 S o = [T U= o e i ._53:: S m® =2 Z£ 3
& S o g o T o« T g o u > o =] @ 5 a b e

® = B =z o] e [T -owor 2 B =] L =
o2 w = @ = 2 & B 3
= I z B L & & o £ w S @ m
g g© T I o e 5 % =
E = w (=1 o 2 3
B &
w

INRAZ
Utrecht 2024 p. 14

29.02.24 / Julien Tap / frme.micalis fr



PHATE2

> Do we already observe a intergenerationally mass extinction ?

Northern America 1

Daily vegetable

Age > 60y 1

Female 1

in the past year
(18.5 - 24.9)
0% 20% 40% 80% 80%
Prevalence
00e] YOUNEer N
/ . younger
0.03
Shannon
. 6
a2 - 4
0.00 4
:;‘ . 2
: 8k
W f '
o S &= AMERICAN
-0.034 3

== GUT PROJECT
o=

INRAZ

Utrecht 2024
29.02.24  Julien Tap / fme.micalis fr

. all dataset

= MIEER
m EETEMELD W 1 0925 17-88 #W

A Mass Extinction Is Taking Place in
the Human Gut

To preserve humankind's diverse bacteria, sclentists are
harvaesting, freezing, and storing poop from around the world.

LLLELLH

Older and healthy
diet and lifestyle

——

younger

Branch 2 (Bacteroides partitions) /

Y

Branch 1 (Prevotella partitions)

Prevotella copri

Bacteroides vulgatus
Bacteroides uniformis
Faecalibacterium prausnitzii
Eubacterium rectale
Alistipes putredinis |~
Bacteroides dorei
Escherichia coli
Ruminococcus bromii
Bifidobacterium longum
Bacteroides stercons
Bifidobacterium adolescentis
Rosebuna faecis

Collinsella aerofaciens
Parabacteroides distasonis
Fusicatenibacter sacchanvorans
Bacteroides plebeius
Eubacterium eligens
Akkermansia muciniphila
Anaerostipes hadrus
Bacteroides ovatus
Bacteroides fragilis
Eubacterium sp CAG 180
Bacteroides caccae
Bacteroides thetaiotaomicron
Dorea longicatena

Roseburia inulinivorans
Parabacteroides merdae
Ruminococcus torques
Bifidobactenum bifidum

0.6

04

[
Ll
(=]

Pseudo-time Pseudo-time

Tap et al., Nature Comm. 2023 P15



> Harnessing the microbial potential of fermented foods to avoid the point of no return
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> Food microbiome engraftment is gut microbiome baseline dependent
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> Food microbiome clinical effect is gut microbiome baseline dependent
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> From gut microbiome states to next-gen fermented foods design
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> Towards selecting strains with abilities to prevent tipping point in gut microbiota
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> Fermented food microbiome is shaped by deterministic dynamic processes
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> Plant-based matrices metabolome matters
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> Fermented plantbased food metabolome converge despite
different synthetic consortia inoculation
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> Take home messages

* Gut microbiome ecological landscape is made of local states that are dynamically linked
within “branches” whére critical transition occurred

* Fermented food can help but effects may be personalized thank to gut microbiota states at

baseline
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 Prototyping next-gen fermented food should include qut tipping elements and food matrix
metal%lglitgs durlgng screening for better personalize% and beneficial effects.

INRAZ

Utrecht 2024 P. 24
29.02.24  Julien Tap / fme.micalis fr



> Acknowledgments

/*) DANONe > m——
\ & NUTRICIA Aeriqal

UC San Diego REREAR
Dalal Werner

Muriel Derrien Marie Héléne Desmonts
Patrick Veiga

Boris Le Nevé

Food Microbial Ecology lab

INRAE | Micalis institute | Université Paris

Rob Knight’s lab
Daniel McDonald
Franck Lejzerowicz

Saclay

Join us

MG \ » ﬁm@food

Vall d'Hebron Say Food 1=IPLEX

Institut de Recerca

Marie-Christine Champomier-Verges
Stéphane Chaillou

Vincent Hervé FeErMENTS N
: Sophie Landaud -FUTURD <D3Y
Chays Mannichanh ’..... S

Fernando Azpiroz
Inigo Oyarzun

‘iNRAG @ icalis )

Utrecht 2024 p. 25
29.02.24 Julien Tap / frme.micalis fr




	Next-gen fermented food: Harnessing gut microbiome diversity and functions.
	Different factors shapes the human gut microbiome
	Diet and lifestyle effect host microbiome symbiosis
	Gut microbiome throughout life span
	Microbiome states resilience as key factor
	Several attempts to decipher the gut microbiome structure
	35,000 human gut microbiome samples analyzed
	Human Gut microbiome structured as branches
	Low-diversity tips of branches display functional shifts
	Altered states showed functional differences within species
	Dynamics between partitions are associated to branches
	Gut microbiome alternative stable states hypothesis
	Branches help to monitor gut microbiome recovery
	Gut microbiome states are differentially associated with host and env factors
	Do we already observe a intergenerationally mass extinction ?
	Harnessing the microbial potential of fermented foods to avoid the point of no return
	Food microbiome engraftment is gut microbiome baseline dependent
	Food microbiome clinical effect is gut microbiome baseline dependent
	From gut microbiome states to next-gen fermented foods design
	Towards selecting strains with abilities to prevent tipping point in gut microbiota
	Fermented food microbiome is shaped by deterministic dynamic processes
	Plant-based matrices metabolome matters
	Fermented plant-based food metabolome converge despite different synthetic consortia inoculation
	Take home messages
	Acknowledgments

