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1- Pathogen associated molecular pattern.
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Characteristics

Specificiy For molecules shared by groups of related microbes and For microbial and nonmicrobial antigens
molecules produced by damaged host cells

Diversity Limited; germline encoded Very large; receptors are produced by somatic
recombination of gene segments

Memory None Yes

Nonreactivity to self Yes es

Components

Cellular and chemical barriers ~ Skin, mucosal epithelia; antimicrobial molecules Lymphocytes in epithelia; antibodies secreted
at epithelial surfaces

Blood proteins Complement, others Antibodies

Cells Phagocytes (macrophages, neutrophils), natural kller cells  Lymphocytes

1-Pattern recognition receptor.
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FIGURE 1-7 The clonal selection hypothesis. Each antigen (X or ¥) selects a preexisting clone of specific lymphocytes and stimulates
the proliferation and differentiation of that clone. The diagram shows only B lymphocytes giving rise to antibody-secreting effector cells, but the same
principle applies to T lymphocytes.
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Cell-Associated Pattern
Recognition Receptors Location Specific Examples PAMP/DAMP Ligands

Toll-like receptors (TLRs) Plasma membrane and endosomal TLRs 1-9 Various microbial molecules
membranes of dendritic cells, including bacterial LPS and
phagocytes, B cells endothelial peptidoglycans, viral nucleic
cells, and many other cell types acids

&

NOD-like receptors (NLRs) Cytoplasm of phagocytes epithelial NOD1/2 Bacterial cell wall peptidoglycans

cells, and other cells NALP family Flagellin, muramyl dipeptide, LPS;
CXDC::)O"\‘§ (inflammasomes) urate crystals; products of

damaged cells

RIG-like receptors (RLRs) Cytoplasm of phagocytes and other RIG-1, MDA-5 Viral RNA
O cells

C-type lectin-like receptors Plasma membranes of phagocytes Mannose receptor Microbial surface carbohydrates
with terminal mannose and

B 4 fructose

Dectin Glucans present in fungal cell walls

Scavenger receptors Plasma membranes of phagocytes CD36 Microbial diacylglycerides

N-Formyl met-leu-phe receptors Plasma membranes of phagocytes FPR and FPRL1 Peptides containing

N-formylmethionyl residues

21 ol (Slaow o (Supandl
SIS ke oS 458 o e s B a1y 13 gal (slaos S
(Secreted PRR) i 5 Sl jasis slaoki ;8 -
(Indocytic PRR) ¢S sl I jadeis laoks .8 ¥
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1- damage or denger
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1- mannose binding lectin.
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1- Major basic protein.
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Oxygen radicals
The first step in this process involves the generation of the superoxide anion, 05 :
Cytochrome b-245
NADPH - O, » NADP + 05
The O, then spontaneously reacts with other molecules, generation a number or other oxygen
radicals: these are hydrogen peroxide (H,0,), singlet oxygen (‘O,) and free hydroxyl radicals
(-OH), which are produced as follows:
202_ + 2H+—> H202+ 102
0; + H,0, — ‘OH+ OH +'0,
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Nitric oxide

The production of nitric oxide is catalyzed by the enzyme nitric oxide synthase (NOS), of which
there are two types: endothelial NOS (eNOS) is constitutively expressed in many cell types;
inducible NOS (iNOS) is, as its name implies, induced and is the main enzyme used by phagocytes.

O, + L-arginine N—OS> NO + citrulline
Generation of chlorine products
Initially hypochlorous acid (HOCL) is generated from hydrogen peroxide (H,O,) and chloride

(C1):
Hy0, + CI' + H ———> HOCI + H,0
The HOCI generates hypochlorite (OCI-) and combines with more chloride to generate chlorine:
HOCI «— H' +0CI
HOCI + CI «—> Cl, + OH'
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A-) Increased permeability
allows antimicrobial
chemicals and clotting
proteins to seep into
damaged tissue but
also results in swelling,
pressure on nerve
endings, and pain.

epidermis barrier,
and bacteria invade.

: \ ) Damaged cells release
Nerve ending - re . 4 % prostaglandins,

(. leukotrienes,
and histamine (shown
in green here).

Blood clot forms.

More phagocytes
migrate to the site
and devour bacteria.

Prostaglandins and
leukotrienes make
vessels more permeable.
Histamine causes
vasodilation, increasing
blood flow to the site.

a2 AN ) Macrophages and
o Undifferentiated g5 - ¥ neutrophils squeeze
stem cells repair the - T b through walls of blood
damaged tissue. : . . B vessels (diapedesis).
Blood clot is absorbed

or falls off as a scab.

-3 Accumulation of
damaged tissue and
leukocytes forms pus.
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1- Intracellular adhesion molecule-1.
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1- Auto Immune Regulator (AIRe).
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