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




Leukocyte Migration, Start to Finish

Integrin (e.g., LFA-1)

The Innate Immune Response



Relative Risk of Death Associated With

Death of a Biological Parent Before the Age of 50

Cause of Death Relative Risk

Receptors

Distinctions Between
Innate and Adaptive Immunity

Innate immune system Adaptive immune system

Germline-encoded Somatically engineered




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

Antibody 104 -
(g mi-! serum)

10° Innate immunity

102 4 . . .
Acquired immunity

107 4

response to|
antigen B

Figure 1-20 Immunoblology. 8/e. (€ Garland Sclence 2005)

Receptors Important in Innate Immunity

Chemokines Lipid . E
AHormyimsthianyl e v &
peptides N =

Recognition ||
of microbes, |-
mediators

Cellular Increased integrin Production of cytokines; Phagocytosis
avidity; cytoskeletal reactive oxygen of micrabe into
response changes intermediates (ROIs) phagosome

I I

Functional Migration Killing of Killing of
outcomes into tissues. microbes microbes

Copyright @ 2003, Elsevier Science (USA). All Rights Reserved



Domain Structure of Surfactant Protein A
(SP-A), a Lung Soluble Defense Collagen (Collectin)




Complement is a Group of Proteins that Deposit
On Microbial Pathogens and Help Kill Them

Alternative  Classical Lectin
pathway  pathway pathway
Antibody
Initiation of Mannoss
bindin gl ctin
complement (\.,J}\

activation Eflactor
functions

\ /;;[? |nf|ammat|on
) C3b:
éb/ Opsonlzatlon
depnahed
on microbe phagocﬂoﬁls

/ﬁﬁ“-

Mermbrana 'Tj
complex (AC

attack
ﬁ‘l Lysis of
microbe

Copyright ® 2003, Elsevier Science (USA). Al Rights Reserved




Phagocytosis of IgG-coated Targets by Macrophages

A = 1-,r
2y 7 4 Platelet

"lﬁ"i'mat-l.;re Band
Neutrophil

LymSHocyte

& 2 =
Q Mature Segmentéd
Largess™ Neutrophil f



Mast Cells Can Phagocytose Too!

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




Examples of “Pattern Recognition Receptors”
that Participate in Phagocytosis

Ligand

Receptor Expression Target

Integrins

The Scavenger Receptor Superfamily

c c
KEY TO DOMAINS
Siui";/z,/s @»Complemem control protein (CCP)
(Ge>Somatomedin B

cL -C-type Lectin
&Epidermal growth factor (EGF)

;F'ar[ial Epidermal growth factor (EGF)

LTA

LPs
Gram-positive bacteria
Gram-negative bacteria

Bacterial DNA
«—Potential N-linked glycosylation

~-Potential O-linked glycosylation

[} c C
cc'!'c c E coli N
Saureus o N
b E coli
S.aureus
.I' e .
m\mmur PREPTTRTTTITL | (FTTPRTTTT0r | |5r9rtomoot] | (PITPoorsoo H\HH\HHHHHHEWEHHH\HHHHHHS\HHHHHHHHHHH?HHHH\HH\H%HHHHHHH
DULULLELLLL) LU ECLEIH | ALALAGLLALAE) | FLLLLL! | RLAALLLLLL x?mum\muwu UL LI UL L S L LI L)
é ‘.) N 2 N 2 c
NN N NN N NN N N NN c N
SR-Al SR-All SR-AIlIMARCQ (D 36 SR-B1 dSR-C | CD68 LOX-1 SREC
SR-A SR-B SR-C SR-D SR-E SR-F




Fis. 34.—Mierophage 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

b, \\‘
*‘*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
Gian Cells

Granulomas
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Chronic Granulomatis Disease, an Inherited Defect
of the NADPH Oxidase Complex

Glucose-B-phosphate &-phosphagluconclactons

P P
Glucose-8-phosphate
OH  dehydogenase o
H ; ;

NADP* NADPH:+H*

NADPH oxiduse
Hy0+ 0y

Elactron
Gene  Chromosome ml
ges1e=  Xp1d (1}
pazene 1624
pa7ses 1123
pg7e 1526
G6PD
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Post-phagocytic Events:
"Phagosome-Oxidase Fusion"

Pathogen

Macrophage

Post-phagocytic Events:
Generation of H,O,

Pathogen

20, ——— el
02 —NADPH oxidase” 202

H
Superoxide dismutase

Macrophage
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Post-phagocytic Events:
Myeloperoxidase Activity

Pathogen Macrophage

—_———————— 20, + H*
2 " NADPH oxidase

3 20, ,
gl No
=~
H202+CI'—O> HocCl +OH

Myeloperoxidase

urrihartE pet IS SRR B o E ey ()
Superoxide dismutase

Post-phagocytic Events:
Peroxynitrite Production

Pathogen Macrophage

Ve

20, +H*

20, ——————
2 " NADPH oxidase

e ’:—_;, N OC2§>2-+ NOs —3 ONOO"

Peroxynitrite

T é‘?
—_—
H,0, + c|-4oy HOCI + OH~

Myeloperoxidase

’

0,0+ 0,0 + 2H* H,0,+ 0,

Superoxide dismutase
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Bacterial Virulence Factors Subvert Host Defenses

b

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

Resistance to
(M. tuberculosis; Legionella) lysosomal degradation
(Salmonella)

NorQuieki Y41 e Negefrgngg ms
TIFF (Uncompressed) decompressor
are needed to see this picture.
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Epithelial Cells Express Defensins, Too

HD-5 HBD-2 H. pylori, untreated

H. pylori, treated

Structural Similarity of a Chemokine and a Defensin

Chemokine CCL20 B-Defensin BD2

36
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The Role of Defensins in
Orchestrating the Immune Response

. L I
Chemotactic signal to immature

dendritic cells and T cells

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

21
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Summary

1. Innate immunity represents the first-line of host defense. Its receptors are germline-
encoded and recognize pathogen-associated “molecular patterns.”

2. 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.
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