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Lecture 5.
Innate immunity, cell adhesion
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 Different levels of the iImmune response

» Recognition molecules of the innate
Immunity

 Adhesion molecules, extravasation
(,nhoming”)



The levels of host defense

* Anatomic ,barriers”
* |Innate Immunity, inflammation
« Adaptive Immunity
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The levels of host defense

* Anatomic ,barriers”
* |Innate Immunity, inflammation
« Adaptive Immunity
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l. First line of defense: anatomic ,,barriers”

Intrinsic epithelial barriers s Gut Lungs e ]
to lnfeCtlon - - i Epithelial cells joined by tight junctions
_ : A Movement of Tears
Longitudinal flow of air or fluid mucus by cilia Nasal cilia
Pulmanary )
Low pH Enzymes in tears
Fatty acids suricaant and saliva
Chemical I
Enzymes (pepsin) (tysozyme)
. w-defensins
Lal?r-gl?ahrrtiﬁes (cryptdins) a-defensins Histatins
Cathelicidin Reglll {lecticidins) Cathelicidin B-defensins
Cathelicidin
J Microbiological Normal microbiota

in the body fluids, on the
skin.

Figure 2-4 Immunobiology, 6/e. (© Garland Science 2005)

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunobiology, 2005.



~ Antimicrobial peptides
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The role of epithelial barriers
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to infection
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition , 2012.



Il. Second line of defense: innate immunity,
phagocytes, inflammation
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In the blood and tissues.

2. Soluble

microbe surface ( ) to enhace the phagocytosis.




Functions of innate immunity

The first line of defense against infections-local

Localisation of microbes and inhibits their
spreading

The effector mechanisms of innate immunity
ald the adaptive iImmunity to eliminate the
pathogens

Activate and influence the adaptive immunity



ll. The third line of defense: adaptive immunity

Humoral Cellular
immunity immunity
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http://www.vcell.de/gesundheitspark/spezifische_immunitaet.html
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Recognition of pathogens, phagocytosis

Figure 3.8

The neutrophll expresses receptors for
many bacterlal constiuents

PRR= ,Pattern Recognition Receptors”

= Binding to the PAMPS of microbes

PAMP=,Pathogen Associated Molecular
Patterns

-
Neutrophlis engulf and digest bacteria
P ko which they bing

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunobiology, 2005.



Pattern recognition receptors

Fungal polysaccharide

Bacterial ce||~g
Q

wall lipid Extracellular

Plasma
membrane
Endosomal F
Viral DNA,
iral RNA
Bacterial cell
@ wall lipid
OC D "y
Viral RNA Endosomal
membrane
Toll-like receptors (TLR) NOD-like receptors (NLR) RIG-like receptors (RLR)

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.



Pattern recognition receptors:

Toll-like receptors (TLR)

. Bacterial - Bacterial

Bacterial - Bacterial ‘
lipopeptides peptidoglycan§ LPS - flagellin | lipopeptides
TLR2 TLR4 | TLR5 TLR2 TLR6

- TLR1: TLR2

Plasma
membrane

' sSRNA | ssRNA /CpG DNA %
TLR7 %TLRS TLRY9 3

Endosome

TLR structure

Leucine rich
repeat motifs—

Cysteinerich
flanking motif__

TIR domain —

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.

Trends in Biochemical Sciences 2009:; 34: 553-561.
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Phagocyte receptors

Microbe
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Ly Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology Se www.studentconsult.com

Abbas, Lichtman: Cellular and Molecular
Immunology 5th Edition, 2005.



Specificity of innate and adaptive immunity

Innate Immunity

Adaptive Immunity

For structural detail of microbial moleculeg|antigens); fhay
recognize nonmicrobial antigens

Different D
microbes{ (ﬂ)
X L
Distinct/{ j%\
antibody
molecules

Specificity For structures shared b pathogen-
associatad molecular patte
Different
microbes
Identical
mannose
I'ECE[JIDTS
Receptors

N-formyl
[ ~ Mannose Scavenger
Toll-like methionyl
receptor receptor €ceptor receptor

Encoded by genes produced b somatic recombination Y
gene segments; greater diversitc

=

Distribution of
receptors

Nonclonal: identical receptors on all cells of the same lineage

Clonal: clones of lymphocytes with distinct specificities
express different receptors

—

Discrimination of self
and non-self

CEES; healthy host cells are not recognized Dr they may
exXpres ate immune reactions

Yes: based on elimination or inactivation of self-reactive
lymphocytes:; may be imperfect (giving rise to
autoimmunity)

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.
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Adhesion molecules build
receptor — ligand interactions

(a) General structure of CAM families

Mucin-like CAMs Integrins
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~ (b) Selected CAMs belonging to each family
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Chemokines accelerate conformational
changes in integrins

. - Extended
Low affinity High affinity (high affinity)
integrin (LFA-1) integrin RS -
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Leukocyte functional antigen 1 (LFA-1)
i ! Abbas, Lichtman, Pillai: Cellular and
Intercel‘lular adhesion molecule 1 (ICAM 1) et e



‘Neutrophils extravasation through the inflamed
| - endothels | |
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LymphOCYte recirculation: continous migration of cells from the
blood and lymph into the lymphoid and inflamed tissues = HOMING

Post-capillary venule
@ED
. j
ég

Infected or injured tissue

Lymph High endothelial

Post-capillary venule
node venule (HEV)

Infected or injured tissue

Neutrophils and
monocytes migrate to
sites of infection and

tissue injury:

Naive T and B cells
migrate into secondary
lymphoid tissues:
initiation of adaptive

Effector and memory
T cells migrate into
sites of infection
and tissue injury:
cell-mediated immunity

inflammation immune responses

Role:
- Promotes the encounter with antigen
-Promotes the initiation of inflammatory response

Mechanisms:
-Extravasation: adhesion then transmigration of leukocytes through the endothel from
the bloodgflow into the tissue.

All lymphocyte circulates approx. 1-2 times per day.

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.



Nobel Laureates in 2011 for medicine and physiology

PAMPs

Jules A. Hoffmann Bruce A. Beutler Ralph M. Steinmann
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