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Human diet has drastically been reduced in fiber over last
decades

Hunter/gatherer

Ll LR Industrial
food

Processed
sanitized
food

10,000 400 100
years ago years ago

years ago

Present

10 508 1008 1507 2006 2505 3004 3503 4002 450
Sequences/sample

@ DANONE ONE PLANET. ONE HEALTH

Population

e Guahibo
- == Malawi

USA

== Yanomami

Scenario 1 Traditional populations

T Microbiota diversity
> 1 Metabolic output

crobiota
accessible
carbohydrate

Protection from
western diseases

Small intestine /:—:—H(

Scenario 2 Industrialized populations

1 Microbiota i
accassible I 1M|croblotf-: diversity
carbohydrate: 1 Metabolic output

- \Western diseases

Sonnenburg and Sonnenburg, 2014
Clemente et al, 2015




Host- microbe interactions: for better and for worse
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Analogy with a current environmental issue :
bleaching great barrier reef

Change in environnemental conditions

© XL Catlin

Bloom of predator Acanthaster

Awareness and some solution are currently beeing tested .

to slow down coral reefs bleaching
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Harnessing the plasticity of microbiota for human health
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Diet is a source of bioactives for host interaction
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Targeted approaches to improve microbiota functioning

= Optimisation of metabolism of dietary fibers by LAB / Bifidobacteria

= |dentification of nutrients that fill needs of butyrate producers
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Some keystone bacteria are dedicated to fibers
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LAB and Bifidobacteria have glycan-degrading repertoire

In search of their diversity
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El Kaoutari, 2013

Our internal collection has >
1800 strains —

Source of metabolic activity




Dietary carbohydrates metabolism require wide range of

enzymes
Carrageenan
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Identification of a bacterial consortium able to grow on dietary

(]
polysaccharides
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Genome
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10 transferts- every 3.5 days in
chemically defined medium

Growth + substrate degaradation
Strain tracking using metagenomic sequencing (de
novo catalogue)
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A bacterial consortium is able to grow on heteropolysaccharides
mix

Heteropolysaccharides
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= Done on several fibers mix (15 substrates) -> different strains and CAZy enriched depending on
substrate
= Proof of concept to be tested in gut models and human
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Targeted approaches to improve microbiota functioning

= Optimisation of metabolism of dietary fibers by LAB / Bifidobacteria

= |dentification of nutrients that fill needs of butyrate producers
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Prediction of vitamin auxotrophy in butyrate producers
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Butyrate producers exhibit variability in vitamins needs
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High resolution of microbiota - diet association is needed
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Diet information is diverse

Tradition

Type of diet —
(Omnivorous, vegan, vegetarian ...)
Diet score

Food categories

Dairy, Fruit, Vegetables...) _
Food groups

(Yogurt, Brocoli , Apples ...)

NUTRIENTS

1
¥ A4

Fat

Micronutrient and macronutriments
(Calcium, vitamins ...)
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Similarly as microbiota Population

Within and between

Microbiota metabolism and clusters
Metabolomic
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Well phenotyped cohort with high resolutution microbiota and
diet

EXPLORATORY VALIDATION
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Prevotella copri “subsp” associates differently with Fodmap

Example: Prevotella copri infraspecies
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Prevotella copri cl2

Amino acid degradation
Succinate production

Prevotella copri cl1

Glycolyse hydrolase

Sucrose degradation
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Julien Tap et al, in preparation
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Metagenomics is associated with food categories

2,091 food items (white circle, Swedish database) clusterised by nutrients value

Procrustes analysis between Food and microbiota
¥ distance (p<0.001) -
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Conclusions and perspectives
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Recommended
tailored diet ,.-» 47\. ]
\' \\7’ £/ ’_.
% Metabolites Q‘i‘ Metabolites

= LAB and Bifidobacteria offer complementary
and attractive metabolic function

= Diet offers many opportunities of enriching
microbiota function

= Stratification of gut microbiota is an approach
to optimise diet recommendation Q - i 2 g
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