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Gene-Environment Interaction
in Chronic Inflammatory Disease

| .

Renz H, Autenrieth IB, Brandtzeag P, Cookson WO, Holgate S, von Mutius E, Valenta R, Haller D.
JACI 2011;128(6):25-49.

Genetics and rheumatoid arthritis

Genetic overlap between IBD and other
chronic inflammatory disease
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Genetic associations and asthma Pre- and postnatal environment
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Prenatal nutrition and the disease in subsequent

generations
The Dutch famine birth cohort
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Maternal as well as grandmaternal smoking
increases asthma risk in early childhood
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Maternal as well as grandmaternal smoking
increases asthma risk in early childhood

XX -t o

grandmother

asthma risk

® ¢ ¢

second hand smoke

OR 1.0* 1.3* 1.8*

* Adjusted for race/ethnicity, gestational age and

Li et al, Chest, 2005

Maternal as well as grandmaternal smoking
increases asthma risk in early childhood

;><‘
x.

asthma risk

OR 1.0*

* Adjusted for race/ethnicity, gestational age and

e

grandmother

e XK g&_d

® ¢ ¢

1.3* 1.8* 26*

second hand smoke

Li et al, Chest, 2005

Loss of clinical and immunological tolerance

®» Hygiene hypothesis
* Lack of infectious microbes in early childhood
 Altered exposure to environmental microbes
* Examples:

= having older siblings

= frequent viral infections

= anthroposophical life style

= early day care

= traditional farming
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Microbe — host interaction and immuno-programming
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Possible mechanisms:

- Direct suppression of TH-2 development
~Induction of counter-regulatory TH1

- Immuno-suppression (Tregs et al.)

> 1L-4, IL-5, IL-13, L9 IL6, IL-8, IL-17A,
cytokindeg IL-25, IL-31, 1L-33, ILA7E, IL-22, 1L-26

Functions:  intraceome BMminths, mucus extracellular
pathogens, allergic production athogens,
apoptosis of inflammation tissue chronic neutrophilic
tissue cells IgE inflammation inflammation

chronic eosinophilic
inflammation

Akdis et al., JACI 2009

Environmental microbes
with asthma protective properties

Acinetobacter lowffii - TH1/IFN Yy 1 1)
Staphylococcus sciuri + T-cell activation ‘ 2)
Lactococcus lactis + TH2 (‘FN Y) 1 3)
Bacillus licheniformis + TH1 pathology 4)
Lactobacillus GG + (T-cell activation 5)
LPS - IL-121/gram mechanism TH1 t)

1. Conrad et al, JEM 2009

2. Hagner-Benes et al, submitted

3. Debarry et al, JACI 2007
4.Vogel et al, JACI 2008

5. Blume et al, Clin Exp Res, 2007

Mouse model of prenatal immuno-modulation
- proof of principle -
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Histone Modifications of cytokine genes
- proof of concept for functional relevance -
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Brand, Kesper et al., JACI 2012
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Histone Modifications of cytokine genes
- proof of concept for functional relevance -
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Transmaternal asthma protection
- importance of microbial exposure -

W BENCH TO BEDSIDE
The early beginnings

Catherine Hawrylowicz & Kimuli Ryanna

RESEARCH HIGHLIGHTS

I ASTHMA AND ALLERGY

Prenatal protection through TLRs

JEM Commentary

Soothing signals: transplacental transmission of resistance

to asthma and allergy

Patrick 0. Holt and Deborsh H.Strickiand
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Loss of clinical and immunological tolerance

®» Microbiota hypothesis

* modern/ industrialized life style

-> altered microbial diversity

-> loss of ancient co-evolved microbes

intestinal .
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microbial -> disease
exposure . . ) o .
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- diversity microbiome surfaces
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Renz, Brandtzaeg,

o Hornef NRI 2012

Environmental factors
« diet

« toxins (smoking)

« allergens
¢ microbes

adapted from CH Waddington, An introduction to modern genetics, New York, 1939
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