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Cytosolic Bacterial Recognition Systems
and "the Inflammasome”

CARD = caspase-recruitment domain
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Nod-like Receptors (NLRs) Sense Microbial Products,
Activate the "Inflammasome,”
and Trigger Maturation of IL-1
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A 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

Production of NK cell- T cell-
IFN-0,, IFN-B,  mediated mediated
TNF-o, 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 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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Cytokines and chemokines produced by innate
cells influence the adaptive response
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TLRs Sense Microbial Pathogens and Trigger Expression of
Pro-inflammatory Cytokines and Chemokines




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

venule lumen

o
philiEmigration

" Chemokine /

Basement membrane

Leukocyte Migration, Start to Finish

Rolling adhesion Tight binding Diapedesis Migration

e

Integrin (e.g., LFA-1)

S CD3{ ><@®
T(PECAM) " chemokine..— ® N
2 <7 (eg.IL-8orMCP-1) >
S / \\\‘ 5 ) 74///\\-:'\“\
//," \\\\, ,/'/.‘\\ 70 /

—~_— ol
Basement membrane <



Intravital Imaging of a Subset of
Mouse Monocytes in Dermal Blood Vessels

A Subset of Monocytes "Patrol"
the Vasculature, Primed for Diapedesis
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Chemokines Direct Trafficking of Immune Cells
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Innate Immune Receptors Also Trigger a
Systemic Response to Infection

I Local infection with l l Systemic infection with gram- |
gram-negative bacteria negative bacteria (sepsis)
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Cytokines and Chemokines recruit WBCs

Leukocytes move to periphery
of blood vessel as a result of
increased expression of
adhesion molecules

Cytokines produced by
macrophages cause dilation
of local small blood vessels
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Figure 2-8 part 1 of 2 lmmunobiolog, 6/e.(© Garland Science 2005)
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Cytokines & Chemokines direct the
growing immune response
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Figure 2-39 Immunobiology, 6/e. (© Garland Science 2005)
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Specificity of TLR Transcriptional Programs

Peptidoglycan
lipoproteins  Flagellin CpG LPS

Tissue
macrophage

or
dendritic dell

Curmrent Opinion in Immunology

What do cytokines, chemokines and growth
factors do?

They direct the development, maturation, localization,
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Dendritic Cells pick up antigen, get
activated and migrate to lymph nodes

Antigen uptake by Langerhans' cells leave the skin
Langerhans' cells in the skin | | and enter the lymphatic system

Figure 8-15 Immunobiology, 6/e. (© Garland Science 2005)

Morphology of dendritic cells in different compartments

| | clectron

Dendritic cells in peripheral tissues

Dendritic cells in the lymphatic circulation
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bacterium

The three major kinds of APC’s

infecting
the dendritic cell

microbial toxin
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Properties of the different APC’s

phagocyt
by tissue dendritic cells
Viral infection
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Naive CD4 cells kiss APCs to sample
them for right antigen (1<104-10°)

T cell initially bind APC Subsequent binding Conformational change in
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Figure 8-9 Immunobiology, 6/e.(© Garland Science 2005)

Different adhesion molecules involved in T-cell-APC interactions
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Co-stimulatory signals help prevent recognition of self-antigens
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Activation without co-stimulatory signal leads to anergy

Co-stimulatory signal alone

Specific signal alone
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Cytokines direct Th1-Th2 polarization
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Signal 2, a.k.a co-receptor, is required for
the activation of naive T-cells. This
represents an important requlatory hurdle
in immune activation vs. tolerance.
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Different functional properties of Th1 and Th2 cells

N N
Activates macrophages; Activates B cells to
induces B cells to make neutralizing

produce opsonizing antibody; has various
antibody effects on macrophages

2005)

The Dendritic Cell and Develo
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Dendritic Cell Maturation

Question: What Triggers Maturation of DCs?
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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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Maturation of dendritic cells involves expression of specific genes

The (Primary) Acquired Immune Response is Initiated by
Innate Immune Recognition
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