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Cell Reports

Dietary Fiber and Bacterial SCFA Enhance Oral
Tolerance and Protect against Food Allergy through
Diverse Cellular Pathways
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In Brief

Tan et al. examine the beneficial roles of
dietary fiber in peanut allergy using mice.
The authors find that this effect involves
reshaping of the gut microbiota as well as
increased levels of short-chain fatty acids
and activity of their receptors GPR43 and
GPR109a. High-fiber feeding also
increased tolerogenic CD103* DCs
activity, leading to increased Treg cell
differentiation.
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ARTICLES

immunology

Gut microbial metabolites limit the frequency of
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Type 1 Diabetes

——Insulin secreted |
into bloodstream S

* Blood sugar regulation lost

e Loss of insulin production and Hyperglyceamia
e Insulin producing beta cells destroyed

e Immune attack - autoimmune disease

e Controlled with exogenous insulin

————Blood capillary

* Diabetic complications are a major issue "1 Insulin- 1 Insulin-
producing producing
cells cells destroyed

@ADAM, Inc.
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Epidemiology of T1D
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Diet and Inflammatory Disease

» Increase in diabetes and
inflammatory diseases = T
popularity of Western-style diets

* Diet ({ fibre 1" fat)

» Developing countries diets
(T fibre) = I inflammatory disease
 Mediterranean diet = {,
cardiovascular disease, asthma
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Gut microbiota and Short-Chain Fatty Acids
(SCFAs)

e SCFAs are produced by the gut microbiota from fermentation of
dietary fibre

* Most common are: butyrate

propionate

_ . {\ acetate
Dietary fibre bacteria }-(.. %)

/

%%U

AN

* SCFAs are absorbed across the gutepihelium

* They pass through the portal vein to the liver — the primary site of
metabolism
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Hypothesis

Diet alters gut microbiota and reduced production of
microbial SCFAs affect immune tolerance that increase
T1D susceptibility

Aim
To study the cellular and molecular mechanisms by which

diet and SCFAs influence the course of autoimmune
diabetes
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HAMSA diet increase levels of acetate
In plasma from NOD mice

Marino et al. Fig. 2
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LETTER

doi:10.1038/nature09646

Bifidobacteria can protect from enteropathogenic
infection through production of acetate
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Acetate markedly reduces auto-reactive
effector T cell numbers in NODS8.3 mice
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Diet controls peripheral Treg numbers
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HDAC inhibition/

epigenetic mechanisms )
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Diet (particularly acetate) changes MHC | and
co-stimulatory molecules on B cells (and DCs)
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Effector T cells don’t proliferate when
transferred to HAMSA fed mice

NODS8.3 TCR Tg CD8+ cells transferred to NOD on different diets

autoantigen (IGRP) recognised by transgenic TCR
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SCFAs improve barrier function

LPS in serum IL-22 (gut homeostasis) in serum
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Microbiota shaped by different diets differs
markedly contributes to disease

susceptibility/protection

Dramtic changes in

Mice on different diets microbiota composition Germ free Mice on
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SCFA acetate change abundance of Bacteroidetes
phyla in NOD mice associated with T1D protection
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Summary

Gut microbial metabolites limit the frequency of immunology
autoimmune T cells and protect against type 1 diabetes
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Summary of mechanisms
* |Improvements to gut homeostasis/integrity

e Effects on Treg biology

e Effects on co-stimulatory molecules on B
cells/DCs

e Decreased autoimmune T effector numbers

* Changes in gut microbiota composition
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Metabolites and disease
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