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Meeting Overview On New

Concepts of Autoimmunity:

Excessive and Inappropriate Inflammatory Process
Associated to a Dysfunction of Barriers

Microbiome
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The Epidemics of Immune-Mediated Diseases In The
Western Hemisphere: The Hygiene Hypothesis
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We Are Not Born With The Destiny to
Develop Chronic Inflammatory Diseases

ICoMI



@ The Yin and Yang Between Tolerance and Immune
Response Leading To Chronic Inflammatory Diseases:
Lesson Learned From Celiac Disease
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Several Cells Play a Role in Maintaining

The Immune Homeostasis

Epithelial cells

Intestinal DCs

B cells
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Excessive and Inappropriate Inflammatory Process

Associated to a Dysfunction of Barriers:
Loss of Mucosal Immune Homeostasis
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The Paracellular Pathway
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Human zonulin, a potential modulator of intestinal tight junctions
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Zonulin Characterization and Signaling

Zonulin signaling Freeze - Fracture
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Identification of human zonulin, a physiological
modulator of tight junctions, as prehaptoglobin-2
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DSS Mouse Models to Establish The Link
Between Distribution of Haptoglobin Alleles
And Susceptibility to Inflammation

C57BIl/6 mouse transfected Transgenic C57BI/6 mouse
C57BI/6 wild type mouse with human HP2 gene engineered by duplicating
achain(a@aly a2)

HP 1-1 (no zonulin gene) HP 1-2 (1 zonulin gene) HP 2-2 (2 zonulin genes)
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How Zonulin-Mediated Increased Ag

rafficking Leads to Chronic Inflammation:
Insights From The Zonulin Trangenic Mouse Model
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The Zonulin Inhibitor AT1001 (Larazotide Acetate) Treatment Ameliorates
Increased DSS Induced Morbidity and Mortality in Ztm
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Zonulin Gene Is Located on Chromosome 16

Chromosome 16 contains about 98 million bases, or some 3%
of the human genome, encoding for ~1,300 genes.
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Literature Report On Zonulin Association With CID

Ankylosis spondylitis Human YES
Autism Human YES
Celiac Disease Human YES
Colitis/IBD (Croh disease) Human YES
Colitis Mouse YES
Fe metabolism in heart transplant Human NO
Glioma Human YES
Glioma Cell YES
Irritable bowel syndrome Human YES
HIV Human YES
Multiple sclerosis Mouse YES
Necrotizing Enterocolitis (NEC) Rat YES
Nonalcoholic fatty liver disease Human YES
Non-Celiac Gluten Sensitivity Human YES
Obesity/Insulin resistance Human YES
Postsurgery Sepsis Human YES
Postsurgery Sepsis Mouse YES
Psoriasis Human NO
Sepsis Human YES
Type 1 diabetes Human YES
Type 2 diabetes Human YES A
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serum zonulin (ng/mg protein)

Serum Zonulin Levels and Their Correlation
With Intestinal Permeability In
Celiac Disease and Type 1 Diabetes

Celiac Disease Type 1 Diabetes Zonulin-LA/MA

A 4. B N=339 N=89 N=97 0.12 C

207 N=190 N=65 N=101 | .

17 . £ 01|

- * [}

10 8::0 - § 3‘7 -

54 cugi 2 3 1

4 2 : <008 oo v o

-.. ? 2 .
S 2 2 E <006 . Y
sge? .E.l é ...
- o ©

2__ ,':-:-:gS __F'_ N '3 0.04 | _

107 eeusmaen . . s 14 - multiple R=0.36;
N L

S teaeneet? == " R oine : X variable

':.::::;. 4 y sl sazziane Y

I . “ e powe

' CD  CDRelatives controls T1D Relatives controls 0 1 2 3

Zonulin(ng/mg protein)
‘. Sapone et al Diabetes 2006; 55:1443-9

ICoMI



Type 1 Diabetes



Evidence for Zonulin - Dependent Increased Intestinal Permeability in the
Pathogenesis of Type 1 Diabetes
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Blocking the Zonulin - Dependent Increased Intestinal
Permeability Aborts The Autoimmune Process

Islet Immunohistochemistry
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Celiac Disease
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% of patients with symptoms

Larazotide Acetate Consistently Reduced Gastro-
Intestinal Symptoms in 3 Gluten-Challenge Clinical Trials
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Environmental Triggers
CausingZonulinRelease

Gluten Gut Microbiome
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Environmental Influences On Child Health Outcomes
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The changing face of gut microbes
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Is Microbiome Science Ready For Primetime Clinical Applicability?

Classification of Organisms

Adapted from http://biology-medicine.blogspot.com/2012/09/scientific-classification-of-organisms.html ‘\.
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Why The First 1000 Days Of Life Are
Instrumental For Clinical Destiny

*Vaginal Delivery
*Proper Nutrition
*No infections
*No Antibiotic treatments

C section
*Inappropriate Nutrition
*Multiple infections
*Antibiotic treatments

Microbiome
Composition
Balanced
Microbiome

Appropriate
GALT Maturation +
Tolerogenic Response to Food
Antigens - State of Health
A
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Relative concentration

Metabolome Analysis In ARisk
Infants Developing CD
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Infants who developed autoimmune diseases during the time of the
study had high levels of lactate combined with low levels of
butyrate before the onset of the disease;

Just before developing the disease, lactate decreased while

butyrate increased,;

These changes paralleled changes in microbiome composition,
with decreased of Lactobacillaceae and increased of butyrate-

producing Firmicutes.
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T REGULATORY CELLS |

A Minor subpopulation of CD4T cells (510%).
A Traditionally described &8D4CD25*FOXP3
U0 Maintenance of selfolerance and immune homeostasis.
U Induction of oral tolerance.

Immune Response

A Low frequency of CD&D25 Treg cells in

1. Systemic Lupus Erythematosus patients

2. Multiple Sclerosis patients

3. In Type 1 diabetes

A Number of Treg cells iscreasedn active celiac patients.

A Suppressive functioaf Treg cells is significanilympairedin
celiac patients.

A
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FOXP3

A Important for differentiation and function of Treg cells.
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Paired analysis of

FOXP3 isoforms
in small intestine
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Gut pro-inflammatory
microenvironment
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IFNg+Butyrate Combination keads to FOXP3 Isoforms
Equilibrium in PBMC From HBUT NOTCD subjects
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Working Hypothesis Linking GiMlicrobiome Composition,
Metabolomic Profile, and Immune Functions Leading To CD

/ Gliadin peptides Preclinical phase
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Working Hypothesis: The Gut Microbiome/Permeability
Link in the Pathogenesis of Autoimmune Diseases
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Modeling the Effects of Early Childhood
Microbiome Composition On Entire Lifespan

Potential mechanisms:
methylation of genes,
acetylation of histones
? other epigenetic changes

? similar
mechanisms
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