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THE TISSUES AND THE
IMMUNE SYSTEM FOR

Body surfaces: Skin 0.5%
Mucosas 99.5%

Lung: 100 m?

Gut: 300 m?2
112 Tennis court

4

rln Igljf\?vﬁg peryear  =12+0.6:6024"365*80 © E

v v 3'027°456°000 liters O }_
CHR@N EGETY ) 10 billion particles (3 perLiter) O )
10 bacteria 1kg P E

1kg L )_

2000 species O ﬁ

Only one cell layer between life and death h
ClLease 0.03 mm thick

T CELL EPITHELIUM
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RULES OF ACTIVATION
AND CELL DEATH OF
EPITHELIUM
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Epithelial apoptosis in asthma and CRS (IFN-y, TNF-o and TRAIL)
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Keratinocyte apoptosis as a mechanism of eczema
in atopic dermatitis

Resting
T cells

No
apoptosis

Activated

Teells w

Apoptosis LN

) 1L-32
activated T cells

Trautmann et al. J Clin Invest,

JACI, Curr Opin Imm.

Epithelial apoptosis and shedding in
chronic rhinosinusitis
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Biphasic nature of T cell epithelial interaction
A typical activation-induced cell death
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Smooth muscle activation and apoptosis in severe asthma
(IFN-y, TNF-a and TRAIL)
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RULES OF ANGIOGENESIS
AND REMODELLING
IN CHRONICITY

Angiogenesis and remodeling

Rules of angiogenesis:

Blocked during severe inflammation

Induced during low level inflammation

Induced during remissions and healing

Blocked by high dose proinflammatory cytokines
Induced mainly by VEGFA, PIGF, PDGF
Inhibited by IL-32 (Meyer et al. JACI 2012)

Rules for chronicity, feed, revascularize,
never bleed

Angiogenesis and remodeling

+ anti-VEGF

IL-325iRNA se siRNA JL-126iRNA s siRNA

IL-32 downregulates VEGF and PDGF and angiogenesis
ClLenre Norbert Meyer JACI 2012

EPITELIAL
BARRIER
VERSUS
PERMISSIVENESS

Epithelial tight junctions
(Epithelial permissiveness for
allergens etc.)

Drainage of inflammation

Tight junctions (TJs) T cells and airway epithelium

-Closed tight junctions: preventive and protective
-Open tight junctions: to drain inflammation, but allow
allergen, toxin accessibility
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Defective epithelial barrier function in asthma
Chang Xiao, et al.

The Journal of Allergy and Clinical Immunology
Volume 128, September 2011, Pages 549-556.e12

«The bronchial epithelial barrier in asthma is compromised. This defect may facilitate
the passage of allergens and other agents into the airway tissue, leading to immune
activation and may thus contribute to the end organ expression of asthma.

Tight junction defects in patients with atopic dermatitis
Anna De Benedetto, et al.

The Journal of Allergy and Clinical Immunology
\olume 127, March 2011, Pages 773-786.e7,

« An impairment in tight junctions contributes to the barrier dysfunction and immune
dysregulation observed in AD subjects and that this may be mediated in part by reductions
in claudin-1.

Defective epithelial barrier in chronic rhinosinusitis: The regulation of
tight junctions by IFN-y and IL-4
Michael B. Soyka et al.

A defective epithelial barrier was found in patients with CRS with nasal
polyps along with a decreased expression of TJ proteins.
The broad spectrum of interepithelial junctions in skin and lung

Jeannette |. Kast et al.

TJ network is complex and involves many proteins

\ Disrupted TJs in CRS Figure 1
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Treg cells open
tight junctions
and regenerate
epithelium

Treg cells open tight junctions

Chalubinsky, Wawrzyniak & Wanke et al.

. 2.1# -

T regulatory cells open tight junctions
and infiltrate epithelium




up-regulation of occludin mMRNA expression
in T regulatory cells co-cultured with epithelium
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disruption and stratification of TJs in epithelium
of OVA-induced airway inflammation in mice

OVA-mice

down-regulation of TJs mMRNA expression
in OVA-induced airway inflammation in mice
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CD4+FoxP3+Tregs Prevent Down Regulation
and Upregulate TJ Expression

Cytokeratin
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Realtime PCR of TJ
protein expression of total
lung relative to wildtype
NaCl-Al
(Nach-Alum) Wanke et al

Expression of EC/TJ Proteins Correlates with
Expression of Treg Cytokines but not with Th2

Pearson correlation of
cytokine with EC/TJ protein
expression

Wanke et al

KEEP AWAY
WASH AWAY
&
SUPPRESS




Tissue factors that contribute to immune tolerance

Quae medicamenta non sanant, ferrum sanat,
quae ferrum non sanat, ignis sanat
Hippocrates

inflammqtorI/ cell migration towards lumen

4— Mmucus, caugh and ciliary
movement

& _lamina reticularis thickening

Keep life going
Tolerate llergens
Keep tissues as

intact as possibe
Minimize tissue injury

keep away, wash away, suppress

RULES OF AGREEMENT BETWEEN
THE IMMUNE SYSTEM AND TISSSUES
¢ KEEP BUSY AND LOW LEVEL INFLAMED (D)
¢ DO NOT KILL THE BASAL EPITHELIAL CELLS
b KILL HIGHLY ACTIVATED SUPRABASAL EPITHELIAL CELLS (D)
- DRAIN INFLAMMATION IF NECESSARY

e IN PRINCIPLE DO NOT ATTACK MESENCHYMAL TISSUES,
RESPECT IMMUNE PRIVILEGE

b DO NOT ATTACK VASCULATURE, NEVER BLEED
¢ REGENERATE AND REMODELL THE TISSUES (D)

b MAKE A PHYSICAL BARRIER BETWEEN DISEASE INDUCING
FACTORS AND CELLS OF THE IMMUNE SYSTEM (D)

 SUPPORT ANGIOGENESIS, DO NOT ALLOW NECROSIS
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IL-32 is induced during rhinovirus infection and
Toll-like receptor 3 triggering
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Beekeepers:
= Show full allergen folerance Trl
cells
= 1000x higher allergen-specific Ig64

Patients and healthy
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Immune tolerance to allergens
in healthy immune response and successful SIT
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Serum IL-32 correlates with TNF-a and IFN-y

=41

=l
i 1000
! et h o002
_ =1 1191 r=ih 1901
51000 Z 100nn
= &
3 =
7 =
£ 1w £ 100
i v [
10 100 100 i 1 iy 1000
IL32 (pgmly IL32 (pgml)

Norberf Mever JAC| 2012

[Mechanisms of Immune Tolerance
to Allergens

Tissue factors that contribute to immune tolerance

keep the parasite
inside a fibrous sack

anti-parasite TTGF'ﬁ/IL'lO

1gG4
production

Treg cell




