
Regulation of inflammation

by microbiota

Microenvironment & Immunity Unit

Gérard Eberl



Bacterial symbionts of the adult gut

Ileum

AutoF Bact 16S DAPI

Colon

~1014 bacteria and ~1012 body cells



An choice between “tolerance” and “inflammation”

in the face of mutualists and pathogens



Or the immune system is just reacting…



A fundamental equilibrium 

between the multiple forces of immunity

(the Equilibrium Model of Immunity)
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Regulation of type 2 responses

by microbiota and RORgt+ cells

Caspar Ohnmacht

Type 3

Type 2

C. Ohnmacht, Science 2015



An equilibrium between Th17 and Treg cells

regulated by retinoic acid

Joo Hong Park

Type 3

C. Ohnmacht, Science 2015



RORgt+ Tregs in the intestine 
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Type 3 Tregs are induced by microbiota
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Type 3 Tregs are induced by Clostridia

Honda et al., 2012

C. Ohnmacht, Science 2015



Bactéries Segmentées Filamenteuses (SFB) 



Type 3 Tregs in the intestine 

M. Lochner, J. Exp. Med. 2008
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Retinoic acid favors Type 3 Tregs over Th17 cells
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An intestinal equilibrium between Th17 and Treg cells

regulated by retinoic acid at steady state

Type 3



Intestinal equilibrium between type 3 and type 

2 responses regulated by microbes

Type 3
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Type 3 Tregs control type 2 responses

Heligmosomoides polygyrus infection
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Type 3 Tregs control type 2 responses

Oxazolone colitis (Type 2)
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C. Ohnmacht, Science 2015
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Innate Lymphoid Cells

Eberl et al, Science, 2015



Excellence Team

Microenvironment & Immunity Unit



Gnotobiology Platform
Marion Bérard

Christophe Brézillon

José Perez

Paroi bactérienne
Ivo Gomperts-Boneca

Catherine Werts

CIGM
Francina Langa

Nadine Cerf-Bensussan

Valérie Gaboriau-Routhiau

Kenya Honda

Koji Atarashi

Koji Hase

Yuuki Obata

David Vöhringer

Shimon Sakaguchi

James Wing

Meinrad Busslinger


