December 7, 2012 - \ ‘
Inflammatory Mediators in Allergic Asthma * —

Lanny J. Rosenwasser, M.D.

Dee Lyons/Missouri Endowed Chair in Immunology Research

Professor of Pediatrics
Allergy-Immunology Division
Childrens Mercy Hospital
Kansas City, Missouri

Professor of Pediatrics, Medicine and Basic Science
University of Missouri Kansas City School of Medicine

2 A

Learning Objectives

Disclosure Statement

Lanny J. Rosenwasser, MD At the completion of this program, the participant
will be able to...

» RESEARCH STUDIES Understand the role of alk ” » hanisms i
Genentech, Novartis, National Institutes of Health ) a_gthfnrg gf,]uj a//%gf L S SRR L

» CONSULTANT Understand the role of IgE regulation in the genetics and
o 5 O p » o . inaerstan € role or IgE reguiation in the genetics an
AAle{tiSenentEdL Novartis, Regeneron, Sanofi: pharmacogenetics of asthma.

* SPEAKERS’ BUREAU

Alcon, A-Z, Genentech, Novartis

Characteristics of Asthma

Narrowing of the airways

Airway obstruction
blification

Airway inflammation
Increased airway responsiveness mEEl | G

Acute Inflammation Persistent inflammation
and development of
remodeling

NHLBI, NAEPP, 1997. www.nhlbi.nih.gov/guidelines/asthma/epr3/




Regulatory T Lymphocytes

CD4*, CD25* T lymphocytes

Regulatory

Express TGFB, IL-10

Suppressive to other T cells
Express Foxp3 transcription factor
IL-35 growth factor

Extended IL-1 Family

(Caspase 3 Dependent)
» |L-18 — shared receptor and genetics
(IL-18bp)
* IL-32 — TNF inducer

* IL-33 - Ligand for ST2 Induces TH2
Cytokines

* IL-37 — Downregulation of IL-1 family
activities

CD4 subsets: generation and function
Thi cells (IFN-y)

Host defense: many microbes

Systemic and organ-specific

" autoimmune diseases
Th2 cells (IL-4, IL-5)
Most defense: helminths
w Allergic diseases

Thi7 cells (IL-17)

defense: fungi, bacteria
Foxp3, Stats Organ-specific
autoimmune diseases

‘ Regulatory T cells

IL-1 and Allergy/Asthma

« IL-1in a critical co-factor for Th2 and Th17 T cell activation in vivo
and in vitro for Humans and Mice

< Airway and tissue involvement n asthma and allergy

IL-1 family members — Chr. 2q13

New Name Other Name Property

IL-1F1 IL-1a Agonist

IL-1F2 IL-1 Agonist

IL-1F3 IL-1Ra Receptor antagonist
IL-1F4 1L-18 Agonist

IL-1F5 FIL1d Anti-inflammatory
IL-1F6 FIL-1e Agonist

IL-1F7 IL-37 Anti-inflammatory
IL-1F8 IL-1H2 Agonist

IL-1F9 IL-1e Agonist

IL-1F10 IL1HY2 Receptor antagonist
IL-1F11 1L-33 Agonist




Successful
IL-1 targeted therapy

IL-36 Ra » Gout - acute and chronic
Pseudogout
IL-36 Type 2 Diabetes

Cytokine

IL-36 Post Ml remodeling

IL-36 Systemic onset juvenile idiopathic
arthritis (Still’s)

IL-37 Adult onset Still’s disease
Schnitzler’s Disease

IL-38

FDA

Potential disease targets for
approved \‘A.;ij'/

IL-1 directed therapy

IL-1B

J
Canakinumab
Anakinra

* Neutrophilic urticaria
— Chronic urticaria

* Neutrophilic lung disorders I 7 L
- COPD {| | (1R T{ 1‘7
— Neutrophilic asthma \\ 8 Tl .+
— Acute Chest syndrome |V ‘J‘ {

* Neutrophilic CNS disease Ou l ‘

— Acute Hemorrhagic Leukoencephalitis

or
Rilonacept IL-Ra

Hoffman JACI_2009

Complexity of Asthma

Several orders of magnitude more
complex

Microbiome, Proteome, Transcriptome,

Genome
Tissues, Organs, Whole Body, Brain
Third and Fourth Dimensions




Progression of Genetic Studies in Allergy Other Critical Factors

*Candidate Genes » Epigenetics
sLinkage » Microbiome
*Association

*GWAS

*Systems Biology

*ENCODE

March, Slieman, Hakonarson, Genomics, In Press March, Slieman, Hankonasson, Genomics, In Press

Candidate Gene/Linkage Positional Cloning

Chromosamal Locus | Reference
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GWAS Results
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* March, Slieman, Hakonarson,
Genomics, in press
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Asthma n 3 ethoically | Torgerson DG et o/ 2011
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Network analysis of SNPs in asthma
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Asthma Exacerbation Pathways

Plos One July 2011 Vol

Network analysis of single nucleotide polymorphisms in asthma
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Genomics - colection and analysis

Definitions

Systems Biology — Integrated basis for
functionality of an Organism

predi
KD and related technologes

Immune Responses — Symphonies of Molecular P,
and Cellular Mechanisms with each component \)
generating a coordinated effective response
of

Analogies - Multiple

Modeling and Simulation at Molecular Scale Large Scale Data Acquisition Technologies

* Informatics — Software driven « Cell and Molecular Biology

» Modeling of Signaling and Receptor » Proteomics, Genomics
Activity

* Immunology Wet Lab
» Modeling of Cellular Behavior and
Interactions

Molecular Biological Tools Interactional Measures

Gene and MiRNA Expression

Network Models

2 Hybrid Screens
Next Generation Sequencing Mass Spec

Transcript Profiling

Proteomics
Array Protein Assays
 Assay Design Flow Cytometry

RNA,; Screening

» Applications




e

Systems Medicine

Predictive

Preventive
Pharmacologically Effective
Personalized
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Allergy - 2030

Systems Biology Approach to Allergic Cascades
Biotherapeutics
Pharmacogenetic Profiling

Early Intervention

Challenges for the Future in
Complex Genetic Disease
Translational Research

» Robust Biomarkers

¢ Phenotype Analysis
Phenotype/Genotype Association

o Diagnostic/Pathologic Visualization
(Nanomedicine)

¢ Informatics Modeling
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Introducing the
World Allergy Organization Journal
The official publication of the World Allergy Organization
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