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» Different levels of the immune response

« Recognition molecules of the innate
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 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 Shdn Gt Lungs i ik b
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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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ll. Second line of defense: innate immunity,
phagocytes, inflammation
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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
aid the adaptive immunity to eliminate the
pathogens

Activate and influence the adaptive immunity



~|Il. The third line of defense: adaptive immunity
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» Different levels of the immune response

« Recognition molecules of innate immunity

 Adhesion molecules, extravasation
(,noming")



Recognition of pathogens, damaged cells,

phagocytosis
Flure 3.8
The neutrophll expresses receptors for
many bacterial constiiuents
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Neutrophlls engulf and digest bactsrts
to which they bind

—>Binding to the PAMPS of microbes

PAMP=,Pathogen Associated Molecular
Patterns

- Binding to the DAMPs of damaged cells

DAMPs=,Danger Associated Molecular
Patterns”, danger signals

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



The process of phagocytosis

Microbes bind to
phagocyte receptors

Mannose
receptor

o
Lysosome- <

Microbe Fusion of
men?ﬁgl?:czvit:s up ingested in phagosome
; around microbe phagosome with lysosome
~ Mac-1
integrin
Scavenger
receptor =
2 %@A oéﬁ
’65 e F A s> | Phagosome Lyso_stﬁme
°5 with ingested W
microbe ~ ©NZymes

Activation of

phagocyte
Phagolysosome
Killing of Arginine,  )INOS
microbes by %, Citrulline
ROS, NO, and ; =
lysosomal
enzymes in ?1'- A-
phagolysosomes 0, -

Abbas, Lichtman: Cellular and Molecular
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The process of NETs

Granule

NETosis
(slow cell death)
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* Nuclear e Cellular
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¢ Disassembly of e Chromatin rupture
nuclear envelope decondensation * Release of NETs

Extracellular
assembly of NET

Neutrophil

Non-lytic NETosis
(rapid release from
live cells)

* Degranulation

* Expulsion of PLoS One, 2014: 0097088

nuclear chromatin

Nature Reviews | Inmunology

NET: neutrophil extracellular traps



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



Pattern recognition receptors
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Abbas, Lichtman, Pillai: Cellular and

Molecular Immunology 7th Edition, 2012.



Pattern recognition receptors:
Toll-like receptors (TLR)
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.

Trends in Biochemical Sciences 2009: 34: 553-561.



Soluble pattern recognition molecules
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Specificity of innate and adaptive immunity

Innate Immunity

Adaptive Immunity

For structural detail of microbial moleculeg{antigens); fay
recognize nonmicrobial antigens

Different 0
microbes

Distinct/{ ‘;;(*LQ%

antibody
molecules

L,

Specificity For structures shared b pathogen-
associated molecular patte
Different
microbes
Identical
mannose
I"ECE!FHDI'S
Receptors

:

| Mannose
receptor

Scavenger

methiony receptor

receptor receptor

Encoded by genes produced b<samatic recumhinatinn}f
gene segments; greater diversit
r’;:ﬁj% *-ﬁf,‘l.. rm\\
¢

TCR

Distribution of
receptors

Monclonal: identical receptors on all cells of the same lineage

Discrimination of self
and non-self

Clonal: clones of lymphocytes with distinct specificities
express different receptors

(Ees; healthy host cells are not recognized Dr they may
axXpres fMMate 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.



~ Vaccination and the role of adjuvants
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Families of adhesion molecules
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Adhesion molecules build
receptor - ligand interactions

(a) General structure of CAM families

(b) Selected CAMs belonging to each family

Mucin-like CAMs lnlcgrh—l:«
| ‘., ’ Mucin-like CAMs: Selectins:
“f—__CHOside  [# GlyCAM-1 L-selectin
o W CD34 — P-selectin
= P T 9 PSGL-1 E-selectin
% = 7\\ Y (o B J
i W \ = g MAJCAM-1
e N et e )
e ~ 4
(f \I.,,_- Lectin domain | |
\H/ Ig domains ’ A Ig-superfamily CAMs: Integrins:
0 g ICAM-1, -2, -3 04B1 (VLA-4, LPAM-2)
f\‘(.I Fibring )I]E}‘Eill-t)’[)t‘ - VCAM-1 ﬂ"-i'l?)ﬂ (LPAI‘I-':[- 1)
¢ domains A
5 T LFA-2(CD2) " 0GPl (VIAG)
0 ; LFA-3 (CD58) oLPB2 (LFA-1)
L_l MAdCAM-1 oMB2 (Mac-1)

Selectins Ig-superfamily CAMs oXP2 (CR4, p150/95)



Chemokines accelerate conformational
changes in integrins
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(high affinity)
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Neutrophlls extravasatlon through the mflamed
endothels

(a) Rolling Activation Arrest/ Transendothelial
B - adhesion migration
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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

+
5

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

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