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Bacterial symbionts of the adult gut
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An choice between “tolerance” and “inflammation’
In the face of mutualists and pathogens
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Or the immune system 1s just reacting...
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A fundamental equilibrium
between the multiple forces of Immunity
(the Equilibrium Model of Immunity)
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The “missing response” hypothesis
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T Equilibrium

Symbionts (microbes, worms)
Homeostatic tissue repair
Allergens, oral antigens

Figure 3
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Virus-helminth coinfection reveals a

microbiota-independent mechanism of Commensal microbes and interferon-)

determine persistence of enteric

immunomodulation . . .
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Mechanisms of Disease

THE EFFECT OF INFECTIONS
ON SUSCEPTIBILITY TO AUTOIMMUNE
AND ALLERGIC DISEASES

Jean-Francois Back, M.D.,, D.Sc.
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Incidence of Infectious Diseases (9%)

Figure 1. Inverse Relation between the Incidence of Prototypical Infectious Diseases (Panel A) and the Incidence of

Tuberculosis
r'-‘
Ao

P £y

Rheumatic
ferwar
100 \._L Hepatitis A
‘-.
1‘1-
\.""
\_-~‘
50 4 ‘h‘\
Maaslas|
ﬂ ] ] L]
1850 1960 1970 198O

T 1

19380 2000

Immune Disorders (Panel B) from 1350 to 2000,

In Panel &, data concerning infectious diseases are derived from reports of the Centers for Diseaze Control and Pre-
vention, except for the data on hepatitis A, which are derived from Joussemet et al.? In Panel B, data on immune dis-

m

Incidence of Immune Disorders (%)

400

300

200

100

Crohn's
dispase

Multipla
stlerosis .-"

1950

1860 1870 1980 1530 2000

arders are derived from Swarbrick et al.," Dubois et al.,” Tuomilehto et al.,” and Pugliatti et al.’™



Guénolée Prioutt Mucosal immunity and allergic

Cathryn Nagler-Anderson responses: lack of regulation and/or

lack of microbial stimulation?
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Regulation of type 2 responses
by microbiota and RORyt+ cells

C. Ohnmacht, Science 2015



An equilibrium between Th17 and Treg cells
regulated by retinoic acid

Joo Hong Park
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RORyt* Tregs in the intestine
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Type 3 Tregs are induced by microbiota
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Cell Host & Microbe
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Type 3 Tregs are induced by Clostridia

Honda et al., 2012
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Bactéries Segmentées Filamenteuses (SFB)
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Type 3 Tregs in the intestine
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Generate type 3 Tregs or Th17 cells?
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Retinoic acid favors Type 3 Tregs over Thl7 cells
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An intestinal equilibrium between Th17 and Treg cells
regulated by retinoic acid at steady state
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Intestinal equilibrium between type 3 and type
2 responses regulated by microbes




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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Bacterial Flora
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Eberl et al, Science, 2015

Innate Lymphoid Cells

Effector cytokines

Granzymes

Macrophage activation
Oxygen radicals
Cytotoxicity

Macrophage activation
Oxygen radicals

Mucus production

Alternative macrophage activation
Extracellular matrix/tissue repair
Vasodilation

Thermoregulation

Phagocytosis
Anti-microbial peptides
Epithelium survival
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