The Innate Immune Response is Conserved

Lipopolysaccharide = Lipid + Polysaccharide
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Diversity of Pathogen-associated
Molecular Patterns (PAMPS)

Gram-positive bacteria Gram-negative bacteria Mycobacteria

Lipoteichoic acid Glycolipid

Lipoprotein

Peptidoglycan Peptidoglycan
Mannophesphoinositide

Innate Immune Receptors for PAMPs

* Toll-like receptors (TLRs)
e Complement




Collectins and Innate Immune Recognition
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The Scavenger Receptor Superfamily Recognizes PAMPs

OxLDL: Oxidized LDL
AGE: Advanced glycation end-products € c c
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Innate Immune Receptors Also Trigger a
Systemic Response to Infection
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Innate Immune Functions of C Reactive Protein (CRP),
an Acute Phase Protein Synthesized by Hepatocytes
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Co-localization of CRP and Activated Complement
in Infarcted Human Myocardium




Treatment of Experimental Myocardial Infarcti
CRP-binding Analog of Phosphocholine Limits Inf
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History of Endotoxin Research
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The post-microbial era began with the discoveries of Koch and Pasteur (1865). Four phases of discovery are depicted: the recognition that
infection is” poisonous” (red); search for poisons culminating i the identification of endotoxin (green); the chemical and biological
characteriztaion of endotoxin (or2nge); the identification of the endotoxin receptor and its role in promoting the immune response (puirpic)
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A Re-interpretation of the Endotoxin Research Timeline

Discovery of the NF-xB
signaling pathway by Toll
in Drosophila by
Hoffman and colleagues

Molecular basis of
adjuvant discovered
by Medzhitov and Janeway
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Recruitment of TLR2 to Yeast Phagosomes

Phase Contrast
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Specificity of TLR Transcriptional Programs
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TLR Signaling: Two Major Pathways
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TLR Signaling: Two Major Pathways

TLRs Sense Microbial Pathogens and Trigger Expression of
Pro-inflammatory Cytokines and Chemokines

proviLe1, pro-L-10
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Newly Recognized Components

NOD Proteins:
Intracellular Peptidoglycan Sensors
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Cytosolic Bacterial Recognition Systems
and “the Inflammasome”

CARD = caspase-recruitment domain
LRR = leucine-rich repeat Bacteria Salmonelia
NOD = NOD2-like domain

MDP = muramyl dipeptide
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Mutations in Pyrin, Another CARD-containing
Innate Immune-like Protein,
is Responsible for Familial Mediterranean Fever
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Pathogenesis of Gout Uncovered in 2006:
Monosodium urate crystals activate the inflammasome

Nod-like Receptors (NLRs) Sense Microbial Products,
Activate the “Inflammasome,”
and Trigger Maturation of IL-1
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The Dendritic Cell and Development of

Dendritic Cell Maturation
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The Innate Immune Response Orchestrates
DC Trafficking to Secondary Lymphoid Organs

Functional Differences Between
Immature and Mature DCs
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The (Primary) Acquired Immune Response is Initiated by
Innate Immune Recognition
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The Early Antiviral Response:
Cytokines of the Innate Immune System

Production of NK cell- T cell-
IFN-ct, IFN-B,  mediated mediated
TNF-ct, and killing of killing of
IL-12 infected cells  infected cells
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Innate Immune Receptors for dsRNA Cooperate
to Initiate the Immune Response to RNA Viruses

Double-stranded RNA products of virus
infection bind to RIG-I or MDAS5, which in
turn bind to IPS-1 via CARD domain
interactions. This complex then signals the
activation of IKK-e and TBK1 or other
kinases to phosphorylate IRF-3, possibly
through direct recruitment of signalin
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The Antiviral Response: a
Cascade of Transcriptional Events

Some targets of IRFs

Gene Function

R1G-1-like Receptors (RLRs) Sense Viral Products,
Activate the IRF Pathway, and Trigger
and Trigger Production of Antiviral Proteins
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Summary

1. Innate immunity is conserved throughout evolution and is triggered by recognition of “pathogen-
associated molecular patterns” (e.g., LPS) by “pattern recognition receptors.”

2. Collectins (e.g., SP-A, C1q, MBP) recognize carbohydrates on pathogen surfaces and perform
multiple anti-microbial functions (e.g., opsonization). Collectins are essential for innate immunity, but
also help clear apoptotic debris.
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