


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

Firm Adhesion is Triggered by Chemokine
Activation of Leukocyte Integrins

venule lumen




Diapedesis: Crawling Through Endothelial
Junctions and Into the Tissue

venule lumen
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Leukocyte Migration, Start to Finish
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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




The Innate Immune Response

Relative Risk of Death Associated With
Death of a Biological Parent Before the Age of 50




Distinctions Between
Innate and Adaptive Immunity

Innate immune system Adaptive immune system

Receptors Germline-encoded Somatically engineered

What Really Happens During the Lag Period
Before the Acquired Immune Response?

Antibody 109 -
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10%

Innate immunity

Acquired immunity

response to
antigen B
T

68

Figure 1-20 Immunobiology: 6/e. (& Garland Science 2005)



Receptors Important in Innate Immunity
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Phagocytosis of IgG-coated Targets by Macrophages




Extension of an F-actin-rich
"Phagocytic Cup” Around Phagocytic Targets

Mast Cells Can Phagocytose Too!




Most, but not all Leukocytes Can Perform Phagocytosis

{ ‘llm?natur‘é ﬂand
Né“utrophil

7 Mature Seg'rnentg;?
" Neutrophil _

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 Scavenger Receptor Superfamily

E. coli
S.aureus

LTA
LPs
Gram-positive bacteria
Gram-negative bacteria
Bacterial DNA

E. coli
S.aureus , N

E. coli
S.aureus
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Non-opsonic Phagocytosis

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Opsonic Phagocytosis
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Complement Proteins Deposit on Pathogen
Surfaces, Triggering Phagocytosis,
Inflammation, and Pathogen Lysis

uickTime™ and a

Q
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Complement Activation Triggers
Opsonic Phagocytosis

CLASSICAL
PATHWAY r
Antigen:antibody Lectin binding to Pathogen surfaces
complexes pathogen surfaces '
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The "Circuitry” of the
Complement Pathway
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Metchnikoff is the First to Describe a Role for
Phagocytosis in Immunity

F1a. 34.—Microphage of guinea-
pig filled with cholera vibrios,
the majority of which are
transformed into granules.
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Post-phagocytic Events:
Phagosome-Lysosome Fusion

Pathogen Macrophage

Lysosomes

|_I \‘
*‘*b ~an
XD
Phagolysosomes

Phagocytosis of Bacteria
is Followed by Phagosome-Lysosome Fusion
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The Granuloma: a Delayed Response to
Indigestible Pathogens and Particles in Macrophages

Langhans-type
Giant Cells

Granulomas

Epithelioid Cells

T

Oxidant-dependent Killi
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Chronic Granulomatis Disease (CGD),
an Inherited Defect of the NADPH Oxidase Complex

Glucose-6-phasphate &-phosphogluconslaciane
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Chronic Granulomatous Disease:
Clinical Manifestations

» 1/250,000 live births in the US

Chronic Granulomatous Disease:
Clinical Manifestations

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Post-phagocytic Events

Macrophage
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Post-phagocytic Events:
"Phagosome-Oxidase Fusion"

Pathogen Macrophage

Post-phagocytic Events:
Generation of H,O,

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

-

Escape from phagosome
/7 into cytosol (Listeria, Shigella)

(Salmonella)

No@rxieK FaienY Agqeprasms
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Non-oxidative Killing Mechanisms of Phagocytes

* Principally proteins within granules that are released upon
cell stimulation

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Epithelial Cells Express Defensins, Too

HD-5 HBD-2 H. pylori, untreated

H. pylori, treated
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Phagocytosis is the Principal Mechanism
of Disposal of Apoptotic Corpses

Macrophage » Phagocytosis is the means of disposal of

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Immunological Consequences
of Phagocytosis
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