Lipopolysaccharide = Lipid + Polysaccharide
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Collectins and Innate Immune Recognition

SP-A SP-D
Surfactant proteins

Globular heads bind to:
+ Ag/Ab complexes

« Apoptotic cells

« Pathogens

« C-reactive protein

Collagen-like tails bind to:
« Clq receptors on phagocytes

(to promote phagocytosis)
«Clr/Cls

(to initiate the classical pathway)

Collectins Can Serve as Opsonins
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The Scavenger Receptor Superfamily Recognizes PAMPs

OxLDL: Oxidized LDL
AGE: Advanced glycation end-products ¢ C C

LTA
LPsS
Gram-positive bacteria
Gram-negative bacteria
Bacterial DNA
OxLDL
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Innate Immune Receptors Also Trigger a
Systemic Response to Infection

’ Local infection with ‘ ‘ Systemic infection with gram-

gram-negative bacteria negative bacteria (sepsis)

Macrophages activated in the
Macrophages activated to secrete
TNF-oLin the tissue liver and spleen secrete TNF-o.

into the bloodstream
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Increased release of plasma proteins| |Systemic edema causing decreased
into tissue. Increased phagocyte blood volume, hYpoprolelnemia,
and lymphocyte migration into and neutropenia, followed by
tissue. Increased platelet adhesion neutrophilia. Decreased blood
to blood vessel wall volume causes collapse of vessels




Innate Immune Functions of C Reactive Protein (CRP),
an Acute Phase Protein Synthesized by Hepatocytes

\_Cla ——> Complement activation
e

‘ MBL — Complement activation

macrophage

SO A AAAAS

Phosphocholine

Co-localization of CRP and Activated Complement
in Infarcted Human Myocardium




Treatment of Experimental Myocardial Infarction with a

P-binding Analog o
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History of Endotoxin Research

| - . Pasteur, Koch: y
the germ theory |
of disease =

Primary
structure of
rtod || LPS reported| -

TLRZ s the
receptor
__forPG
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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 in 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 (51plc)
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Drosophila Toll protein
signals activation of
adaptive immunity

Ruslan Medzhitov’, Paula Preston-Hurlburt
&Charles A. Janeway Jr*

Section of Immunobiology, Yle University Schoo of Medicine,and * Howard
Hughes Medical Institus, New Haven, Connecicu 06520-3011, USA
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Use of adjuvant
o stimulate the
immune response

C3H/HeJ
mutation

Endotoxin = LPS

A Re-inferpretation of the Endotoxin Research Timeline

structure of

LPS reported

TNF mediates
septic shock

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

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

Ligand Specificity of TLRs

Imidazoquinolines
flagellin (anti-viral compounds)

upo:neln PeP"d;ﬂ'V“" ‘ﬁ 3 : CpG DNA 35 dsRNA
.

MD-2
TLR6
or TLR2 TLRS F{TLR7 F{TLR9 [{TLR4 TLR3

TLR1 TLRX TLR2

Adaptor proteins, kinases

+ NF-xB

Inflammatory cytokines




Specificity of TLR Transcriptional Programs

Peptidoglycan
lipoproteins  Flagelin CpG LPS

Tissue
macrophage

or
dendritic dell

Current Opinion in Immunology

TLR Signaling: Two Major Pathways
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TLRs Sense Microbial Patho

gens and Trigger Expression of

- ntioi proteins,
Pro-L.1, pro-iL-10
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NOD Proteins:
Intracellular Peptidoglycan Sensors

LRR; Ligand

Recognition
Nod

Protein

Cytosolic Bacterial Recognition Systems
and “the Inflammasome”

'CARD = caspase-recruitment domain
LRR = leucine-rich repeat
NOD = NOD2-like domain
MDP = muramyl dipeptide

FINA, ATP
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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
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Pathogenesis of Gout Uncovered in 2006:
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NF-xB activation
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Nod-like Receptors (NLRs) Sense Microbial Products,
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Dendritic Cell Maturation

15



16



Functional Differences Between
Immature and Mature DCs
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The (Primary) Acquired Immune Response is Initiated by
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Chemokines Direct Trafficking of Immune Cells

Capillary \

andothsllum

‘Currant Opinion in Immunology

The Early Antiviral Response and the Innate Immune System

Production of NK cell- T cell-
IFN-o, IFN-B,  mediated mediated
TNF-a, and killing of killing of
IL-12 infected cells infected cells

Virus titer

12 3 4 5 6 7 8 9
Time after viral infection (days)
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Innate Immune Receptors for dsRNA Cooperate
to Initiate the Immune Response o RNA Viruses

l‘l B ll dlr%«ﬂr\

The Antiviral Response: a
Cascade of Transcriptional Events
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RIG-1-like Receptors (RLRs) Sense Viral Products,
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Summary

20



