IMMUNOLOGY AND THE IMMUNE SYSTEM

Immunology
= Study of the components and function of the immune system

™ |mmune System

= Molecules, cells, tissues and organs which provide non-specific and
specific protection against ...

= Immuis: free from burden
™ |mmunitas: exemption from government taxes
™ Immunity: a protective or defense mechanism of our body, which

leads us to a healthy life
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ADCC=

Antibody dependent cell-mediated cytotoxicity=
Recognition of normal cells by NK cells

MHC class | on normal cells is
recognized by
killer cell immunoglobulin-like receptors
(KIRs) or by lectin-like CD94:NKG2

NK cell does not kill the normal cell

ILC (innate lymphoid cells)
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Expulsion of parasites from body tﬁrough release of granules
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TABLE 2-2 Examples of proteins contained in neutrophil, eosinophil, and basophil

granules
Cell type Molecule in granule Examples Function
Neutrophil Proteases Elastase, collagenase Tissue remodeling
Antimicrobial proteins Defensins, lysozyme Direct harm to pathogens
Protease inhibitors a,-antitrypsin Regulation of proteases
Histamine Vasadilation, inflammation
Eosinophil Cationic proteins EPO Induces formation of ROS
MBP Vasodilation, basophil degranulation
Ribonucleases ECP, EDN Antiviral activity
Cytokines IL-4, IL-10, IL-13, TNF-a Modulation of adaptive immune responses
Chemokines RANTES, MIP-1a Attract leukocytes
Basophil/mast cell Cytokines IL-4,10L-13 Modulation of adaptive immune

Lipid mediators

Histamine

(a) Monocyte
’ -

(b) Macrophage
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(¢) Dendritic cell

Leukotrienes

Nucleus

Lysosome

Phagosome

Pseudopodia
Phagosomes
Lysosome

Phagolysosome

Regulation of inflammation

Vasodilation, smooth muscle activation
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Phagocytosis and killing of microorganisms.
Activation of T cells and initiation of immune responses

YE v

Olgsinl jéo jl slice ®

Cumwgigo —09> > Caclw A @

G35 39 el @

23 PP 59 )Slo xS 13 sissS < jie 43 JWIS'9 ,Se) jg,Sbe LZSL J>
(Olgeiml > CunwllS gl )

o Lo b (28L slajloy Sle @

Spmio g oSle @

A PSP RN o 7
ot A
Kb {
Mes. Tissue LN/spleen Alveolar ‘Sg_
vr 3 maerophage

upffercells  cell Microglia macrophage monocyte macropha

Y/\o w\wdud}h‘jkﬂgﬁi



AR T

TABLE 2-3 Tissue-specific macrophages

Tissue Name Tissue-specific function (in addition to activity as pAPCs)
Brain Microglia Neural circuit development (synaptic pruning)

Lung Alveolar macrophage Remove pollutants and microbes, clear surfactants

Liver Kupffer cell Scavenge red blood cells, clear particles

Kidney Resident kidney macrophage Regulate inflammatory responses to antigen filtered from blood
Skin Langerhans cell Skin immunity and tolerance

Spleen Red pulp macrophage Scavenge red blood cells, recycle iron

Peritoneal cavity

Intestine

Bone marrow
Lymph node

Heart

(a) o e

Peritoneal cavity macrophage

Lamina propria macrophage
Intestinal muscularis macrophage

Bone marrow macrophage

Subcapsular sinus macrophage

Cardiac macrophage

Maintain IgA production by B-1 B cells

Gutimmunity and tolerance
Regulate peristalsis

Maintain niche for blood cell development, clear neutrophils
Trap antigen particles

Clear dying heart cells
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Immature dendritic cells reside
in peripheral tissues

Dendritic cells migrate via
lymphatic vessels to regional
lymph nodes

Mature dendritic cells activate
naive T cells in lymphoid
organs such as lymph nodes
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THE CLUSTER OF DIFFERENTIATION (CD)

CD45 CD45
AL

( \ 'r'/_\\|
‘w—r/ A ‘/
cD15 cD14

Granulocyte Monocyte

= CD markers on leukocytes

CD34
=4

<

Stem cell

i
|
CD45

CD3

CcD19
T-lymphocyte B-lymphocyte Thrombocyte

CD45
£

N
CD6&1

CD45 CcD45
Fa £
(Wcm ( )_\cos
- : 4
- o
Monocyte CD45+,CD14+ CcD3 CD3
Helper Cytotoxic
T Iymphocyte CD45+, CD3+ T-lymphocyte T-lymphocyte
T helper lymphocyte CD45+, CD3+, CD4+ Coas
. =
T cytotoxic lymphocyte CD45+, CD3+, CD8+ /'\
| ['cD25
B lymphocyte CD45+, CD19+ <
Natural killer cell CD45+, CD16+, CD56+, CD3- D3
Activated v
T-lymphocyte °
cD Function B cell Ty cell Tecell NK cellt
designation
cb2 Adhesion molecule; signal transduction - + + +
CcD3 Signal transduction element of T-cell receptor - + + -
CcD4 Adhesion molecule that binds to MHC class || molecules; signal - + - -
transduction (usually) (usually)
cos Unknown + + + +
(subset)
cDs Adhesion molecule that binds to MHC class | molecules; signal - - + Variable
transduction (usually) (usually)
CD16 (FcyRIN)  Low-affinity receptor for Fe region of 1IgG - - - +
cDh19 Signal transduction; CD21 coreceptor + - - -
cbzo Signal transduction; regulates Ca®* transport across the membrane + - - -
CD21 (CR2) Receptor for complement (C3d) and Epstein-Barr virus + - - -
cbz2s Receptor for costimulatory BT molecule on antigen-presenting cells - + + -
CD32 (FeyRIl) Receptor for Feregion of 1gG + - - -
CD35 (CR1) Receptor for complement (C3b) + - - -
CD40 Signal transduction + - - -
CDas Signal transduction + + + +
CD56 Adhesion molecule - - - +
CD161 Lectin-like receptor - - - +
(NKL.1) 4
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