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NOD Proteins:
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Cytosolic Bacterial Recognition Systems
and "the Inflammasome”
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Mutations in Pyrin, Another CARD-containing
Innate Immune-like Protein,
is Responsible for Familial Mediterranean Fever




Another Disease Associated with
Activation of the Inflammasome

Pathogenesis of Gout Uncovered in 2006:
Monosodium Urate Crystals Activate the Inflammasome




The Early Antiviral Response and the Innate Immune System
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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 MDA5, 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
- & clreli e

leading to
IRF-3 dimerization, nuclear translocation and




The Antiviral Response: a
Cascade of Transcriptional Events

Some targets of IRFs

Gene  Function

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




How does the Innate Response affect
the Acquired Immune Response?
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TLRs Sense Microbial Pathogens and Trigger Expression of
Pro-inflammatory Cytokines and Chemokines

Response

Cytokines,
chemakines,
= Arili-vital proteins,

proviLe1, pro-L-10




Selectin-mediated Adhesion is Weak and Promotes
"Rolling" of Leukocyte Along Endothelia

Firm Adhesion is Triggered by Chemokine
Activation of Leukocyte Integrins
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Diapedesis: Crawling Through Endothelial
Junctions and Into the Tissue
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Intravital Imaging of a Subset of
Mouse Monocytes in Dermal Blood Vessels

A Subset of Monocytes "Patrol"
the Vasculature, Primed for Diapedesis




Innate Immune Receptors Also Trigger a
Systemic Response to Infection
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Specificity of TLR Transcriptional Programs

Peptidoglycan
lipoproteins  Flagellin CpG LPS
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Nod-like Receptors (NLRs) Sense Microbial Products,
Activate the "Inflammasome,”
and Trigger Maturation of IL-1

Brcais ~r - 2 - 1L and IL-18
Flagesn: lpal

Anthrax: Nalpih
Ractarinl RNA and toxins (+ATP), uric acid: NALP3
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The Dendritic Cell and Development of

Dendritic Cell Maturation
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Question: What Triggers Maturation of DCs?

The Innate Immune Response Orchestrates
DC Trafficking to Secondary Lymphoid Organs
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Functional Differences Between
Immature and Mature DCs
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The (Primary) Acquired Immune Response is Initiated by
Innate Immune Recognition




Chemokines Direct Trafficking of Immune Cells
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Science is like looking through a keyhole: The closer
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