The Innate Immune Response
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What Really Happens During the Lag Period
Before the Acquired Immune Response?
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Phagocytosis of Ig6-coated Targets by Macrophages

Most, but not all Leukocytes Can Perform Phagocytosis
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Opsonic vs Non-opsonic Phagocytosis

¢ Non-opsonic phagocytosis is typically mediated by cell
surface receptors on leukocytes that recognize repeating
carbohydrate subunits (comprising “molecular patterns”) on

The Biology of Complement




Recognized Functions of Complement

1. Host defense

Complement Activation in Host Defense
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Components of Complement
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Formation of the C3 and C5 Convertases
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The Mannose-binding Lectin Resembles Clq

The Lectin Pathway and Other Activators of
Complement in the Absence of Antibodies

A lectin is a molecule that binds to carbohydrate structures

A collectin (like C1q or Mannose Binding Lectin) is a lectin with collagen-like features




All Roads Lead to Rome
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Big MAC Attack

Inflammation
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Summary: Three Major Functions
of Complement in Host Defense
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Summary: Complement

1. Complement is an ancient system of host defense that has well-
defined functions in host defense: it opsonizes microbes (C3b,
C3bi), stimulates inflammation (C3a, C4a, C5a), and mediates lysis
of pathogens by the membrane attack complex (C5-9).

2. Additional functions of complement include clearance of immune

Metchnikoff is the First to Describe a Role for
Phagocytosis in Immunity

F16. 34.—Microphage of guinea-
pig filled with cholera vibrios,

the majority of which are
transformed into granules.

11



Post-phagocytic Events:
Phagosome-Lysosome Fusion

Pathogen Macrophage

Lysosomes

3 \’/ %/ \®
== Tl

Phagocytosis of Bacteria
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Post-phagocytic Events:
"Phagosome-Oxidase Fusion”

Pathogen Macrophage
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Post-phagocytic Events:
Myeloperoxidase Activity

Pathogen Macrophage
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Post-phagocytic Events:
Peroxynitrite Production
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Bacterial Virulence Factors Subvert Host Defenses
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Non-oxidative Killing Mechanisms of Phagocytes

* Principally proteins within granules that are released upon
cell stimulation

 These proteins include lysozyme, lactoferrin, proteases,
defensins and other cationic proteins
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Phagocytosis: Not Just for Bugs

Phagocytosis is the Principal Mechanism
of Disposal of Apoptotic Corpses

¢ Phagocytosis is the means of disposal of
apoptotic corpses, and occurs continuously
during the lifetime of an individual.

Apoptotic Thymocyte

e In this setting, phagocytosis is not
accompanied by inflammation, but rather
leads to an “anti-inflammatol i

17



Immunological Consequences
of Phagocytosis

Summary

1. Phagocytosis is a component of innate and aquired immunity. It is the principal
means of destroying pathogenic bacteria and fungi. Phagocytosis initiates the
process of antigen presentation.

18



The Innate Immune Response is Conserved
Throughout Evolution and is

Lipopolysaccharide = Lipid + Polysaccharide

Cell wall organization
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Diversity of
"Pathogen-associated Molecular Patterns” (PAMPs)

Gram-positive bacteria Gram-negative bacteria Mycobacteria

Lipoteichoic acid Glycolipid

Lipoprotein
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Peptidoglycan Peptidoglycan

Mannaphesphoinositide

Innate Immune Receptors for PAMPs

* Toll-like receptors (TLRs)
» Complement
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Collectins and Innate Immune Recognition
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The Scavenger Receptor Superfamily Recognizes PAMPs
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Innate Immune Receptors Also Trigger a
Systemic Response to Infection
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History of Endotoxin Research

Timeline | Discovery In the endotoxin fleld
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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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immune response described by Janeway
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Primitive Specificity in Target Recognition
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Ligand Specificity of TLRs
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Curmrent Opinion in Immunology

25



TLR Signaling: Two Major Pathways

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

Response

proviLe1, pro-L-10
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