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[1lo po3ni3Hae cucTeMa BpOIKEHOIO
IMYHITETY ?

« PAMPs — Pathogen Associated Molecular
Patterns — AcoiniioBadi 3 maroreHaMu
MOJICKYJISIPHI 3Pa3KH

« DAMPs — Damage Associated Molecular
Patterns — AcoiniioBaH1 3 IIOINKOIHKEHHIM
MOJICKYJISIPH1 3Pa3KH



Ak BoHa po3mi13Hae 11 GopMu?

 3a noromoror penentopiB PRRs
* PRRs — Pattern Recognition Receptors

— pELENTOPH, IO PO3MI3HAIOTH 3a IIa0JIOHOM
(3pa30K-pO3M13HAaBAJIbHI PELEIITOPH )



Pathogen Associated Molecular Patterns:

KIITUHHI CTIHKHA MIKpOOPTaH13MI1B
BipycH1 kancuau
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Damage Associated Molecular Patterns:

* bUJIKM TEMIOBOIO IMIOKY

* b1JIKM XpOMaTHHY, HAIPUKIa/I,
HMGB 1(high-mobility group box 1)

* butok S100
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Immunity

Necroptosis: The Release of Damage-Associated
Molecular Patterns and Its Physiological Relevance
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Regulated necrosis, termed necroptosis, is negatively regulated by caspase-8 and is dependent on the
kinase activity of RIPK1 and RIPK3. Necroptosis leads to rapid plasma membrane permeabilization and to
the release of cell contents and exposure of damage-associated molecular patterns (DAMPs). We are only
beginning to identify the necroptotic DAMPs, their modifications, and their potential role in the regulation
of inflammation. In this review, we discuss the physiological relevance of necroptosis and its role in the modu-
lation of inflammation. For example, during viral infection, RIPK3-mediated necroptosis acts as a backup
mechanism to clear pathogens. Necroptosis is also involved in apparently immunologically silent mainte-
nance of T cell homeostasis. In contrast, the induction of necroptosis in skin, intestine, systemic inflammatory
response syndrome, and ischemia reperfusion injury provoke a strong inflammatory response, which might
be triggered by emission of DAMPs from necroptotic cells, showing the detrimental side of necroptosis.
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JIxkryruku (giareiryim)

Structure Flagella Type Example

\m Monaotrichous Vibrio cholerae
%(—) Lophotrichous Bartonella bacilliformis

Amphitrichous Spirillum serpens

Paritrichous Escherichia coli



PRR-penentopn OyBaroOTh:

* MeMOpaHH1
* Po3unHHI1 (CEKpPETOPH1)

* [{uronnazmaTuyHi :))))



PRR types and localization (3a Biki)

1 Membrane-bound PRRs

1.1 Receptor kinases

1.2 Toll-like receptors (TLR)

1.3 C-type lectin Receptors (CLR)

1.3.1 Group I CLRs: The mannose receptors
1.3.2 Group II CLRs: asialoglycoprotein receptor family
2 Cytoplasmic PRRs

2.1 NOD-like receptors (NLR)

2.2 RIG-I-like receptors (RLR)

2.3 Plant PRRs

3 Secreted PRRs

http://en.wikipedia.org/wiki/Pattern recognition receptor
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Memb6pann1 PRR-penentopu:

e JIEKTMHOBI peLENTOPH

Toll-like penrentopu
e Scavenger-penentopu
e [Hmm...

* [lonoMararoTh (parouuTaM Ta 1HIIKMM KiaiTuHaM 1C
pO3IMI3HaBaTH NaTOreH. IHIyKyOTh (haromuro3 ado
CHUHTE3 MEJ1aTOP1B 3aIlaJICHHS.
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Toll-like penenTopu
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Logic of the
RAG immune response
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Activation of TLRs by microbial
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Biological

PAMP PRR Consequence of
Interaction
Lipoproteins of TLR-2 (Toll-like Macrophage
Gram" bacteria receptor 2) activation;
Yeast cell wall Secretion of
components inflammatory

cytokines




Biological

PAMP PRR Consequence of
Interaction
Double stranded TLR-3 Production of
RNA interferon
(antiviral)
LPS TLR-4 Macrophage
(lipopolysaccharide activation;
of Gram™ bacteria Secretion of
inflammatory
cytokines
Flagellin (bacterial | TLR-5 Macrophage
flagella) activation;
Secretion of
inflammatory

cytokines




PAMP

PRR

Biological
Consequence of
Interaction

U-rich single
stranded viral RNA

TLR-7

Production of
interferon
(antiviral)

CpG containing
DNA

TLR-9

Macrophage
activation;
Secretion of
inflammatory
cytokines




Scavenger peuenTopu

e XapaKTEepHUU
IIOMEH Scavenger
peuenropa M2bp




Scavenger penenTopu

SR-AI SR-AII SR-AIII

The class A macrophage scavenger receptor



Scavenger receptor family

adhesion and endocytosis

SR-A, MARCO SR-B1, CD36
poly-anions: mLDL di-acyl
microbes fatty acids
apoptotic cells
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Jliranau nys scavenger-penenTopiB

Acetylated LDL

Oxidised LDL

Maleylated LDL

Advanced glycation end-product (AGE) proteins
Dextran Sulphate

Poly I

Lipopolysaccharide

Lipoteichoic acid



Table 1

SR-A ligands

Ligand Non-ligand
Oxidized Low Density Lipoprotein (LDL) Native LDL
Acetylated LDL

Oxidized High Density Lipoprotein (HDL) Native HDL
Maleylated bovine serum albumin (BSA) BSA
Malondialdehyde BSA

Fucoidan Heparin

Dextran Sulfate
Polyguanylic acid (poly G)
Polyinosinic acid (poly I)
Crocidolite asbestos
Silica

Lipopolysaccharide (LPS)
Lipoteichoic acid (LTA)
Gram negative bacteria
Gram positive bacteria
Apoptotic cells

Chondroitan Sulfate
Polycytidylic acid (poly C)
Polyadenylic acid (poly A)

Receptor recognition or nonrecognition has been shown for these molecules, either
through direct binding studies or the inhibition of modified lipoprotein endocytosis.
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CekperopHl PRR-penenropu:

KonexkTuHOB1 perentopu
D1KOIIHOB1 PEHEOTOPH
IlenTpakcuau

[H1m. ..

*ONCOHI3YIOTh (MITATH) TATOTCHIB, aKTHBYIOTh
(haroruTo3 1 CUCTEMY KOMILIEMEHTY.
Heltpam3yroTh IHQEKIIMHUX areHT1B



CTpyKTypa OKpeMO1 CyOOJUHUIII
KOJICKTHUHIB




CyOoauHnyHa OyqoBa pP13HUX
IPECACTAaBHUKIB KOJICKTHHIB:

¢ A -
CUPOBATKOBUM
OLJI0K, 110 3B’ SI3Yy€E
MaHHO3y (MBP);

* 0 - cypdakTaHT
nereub SP-D.




Mannan-binding lectin (MBL) has two to six
clusters of carbohydrate-recognition domains.
Within each of the clusters the carbohydrate-
binding sites have a fixed orientation

carbohydrate-recognifion domans
] 1
MBL binds with high affinity to mannose and Mannose and fucose residues that have different
fucose residues with correct spacing spacing are not bound by MBL




Molecular structures and biological activities of collectins (MBP and conglutinin)
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complex-type N -linked oligosaccharides
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(D1KOJIIHOBI PEUEIITOPH

A Ficolin trimer
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CTpyKkTypa NCHTPAKCHUHIB HA
npukiaa C-peakTUBHOTO O1IKa




[{utomnazmarnudl PRR-penenTopu:

* NOD-like penentopu
 PHK-xenukasu

 Jlesix1 Toll-like peuenrropu (777?)
e [Hmm...

e *Po3m13HaroTh IaTOreH1B, 110 ONMMHUJINCS B
CepEeArHI1 KIITUH. AKTUBYIOTh CUCTEMH 3aXUCTY
KJIITHH
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TLR1 TLR2 . TLR6 o TLR4 TLRS5

Plasma membrane

Endosome/lysosome
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IL-1 processing,
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* PRR-penentopy MoKHa ITOIINATH 34
(PYHKIIIE€IO HA CUTHAJIBHI 1 €(DEKTOPHI

* CurHanabpH1 — pO3M13HAIOTH IIATOIEH 1
AKTHUBYIOTH KJIITUHU

* EdpexTOpH1 — caMl IPOTUAIIOTh IATOT€HY —
AKTUBYIOTh (paronuTo3, KOMILIICMEHT,
HEUTPaJI3yIOTh ITAaTOTCHIB



Amphoterin

’ AGEs

s100b

Po3unHHa Ta

RAGE  MeMOpanHa popma
peuenropa RAGE
Ta IMyHOITIO0YJIIHY

Antibody sRAGE

http://en.wikipedia.org/wiki/File:IgG-RAGE.jpg



» Came PRR-penentopy Ha KIIITHHAX IMYHHOI
CHCTEMH (B IEPINy Yepry, Ha JJeHaApUTHUX
KJIITUHAX ), BU3HAYAIOTh “‘Oymu yu He oymu’
IMYHHIHM BIAIIOB1I1



Table 1. Necrotic DAMPs, PAMPs, and Their Receptors

Receptor Adaptor PAMPs DAMPs

TLRs

TLR2 Myd88 Lipoprotein HMGB1, HSPs

TLR3 TRIF Viral, bacterial Ribonucleoproteins,

(endosomal) DNA mRNA

TLR4 Myd88/TRIF LPS HMGB1, HMGNT1,
HSPs Hyaluronan
Biglycan Heparin
sulfate

TLR6 Myd88 Diacyl U1 snRNP

lipoprotein

TLR7 Myd88 Viral/bacterial U1 snRNP

(endosomal) ssRNA

TLR9 Myd88 Viral/bacterial mtDNA HMGB1

(endosomal) DNA

RNA or DNA sensors

RIG-I MAVS dsRNA dsRNA

DAI TBK1 dsDNA dsDNA

DAMPs or alarmins-specific receptors

CD14/CD40/  TLR4 cofactor/ HSPs/GP96

CD91 TRAF6

CD24 Siglec HMGB1 HSPs

RAGE Myd88 HMGB1 S100B

DNGR-1 F-actin

P2Y P2X ATP

IL1R1 Myd88 IL1a

ST2L/ IL1RAcP Myd88 IL33

http://www.sciencedirect.com/science/article/pii/S1074761313000587
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Cursaiu, 1o MOXXYTb 1HIYKYBaTH
IMYHHY B1AIIOB1/Ib

* The SOS Signals
—N-formyl
methionine-containing peptides
—Clotting system peptides
—Complement products

—Cytokines released by tissue
macrophages




i
Pathogenic microbe
Endogenous Microbial Microbial ligands,
ligands ligands virulence factors
TLRs and/or RLRs TLRs, RLRs, and/or NLRs

Antimicrobial inflammation, Antimicrobial inflammation,
adaptive immunity, increased host cell death,
and repair adaptive immunity,
and repair
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IL-6 IL-1b
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Nitric oxide Cholesterol efflux

Leukocyte recruitment Phospholipid efflux
Matrix degradation Generation of apoprotein

Prostaglandin E2 lipid acceptors



