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Topicos de hoje

v Alguns receptores da imunidade inata que nao sao PRRs

v Onde estao expressos e em qual nivel os PRRs



Ainda Rec de Fagocitose

Ligands

Mannans (bacteria, fungi, parasites)
B-glucans (fungi, some bacteria)

Mannans (bacteria, fungi, parasites)
Lipopolysaccharide (LPS), lipoteichoic acid
(LTA) (bacteria)

LTA, lipopeptides, diacylglycerides (bacteria),
B-glucans (fungi)

PRMs
ACs

Collectins SP-A, SP-D, MBL; L-ficolin; C1q
Complement components and fragments*
Specific IgA antibodies bound to antigen®
Specific IgG antibodies bound to antigen;*
C-reactive protein

Receptor type on phagocytes Examples

Reconhecimento direto do patogeno
|

C-type lectin receptors (CLRs) Mannose receptor
I Dectin 1
! DC-SIGN
l Scavenger receptors SR-A
|
| SR-B
|
l : -~
: Reconhecimento indireto (das OPSONINAS)
| | Collagen-domain receptor CD91/calreticulin
| Complement receptors CR1, CR3, CR4, CRIg, C1gRp
| Immunoglobulin Fc receptors FcaR
FCyRs

|
l
|

— — > Producao de mediadores

 Recrutar e ativar leucocitos
* Inflamacao




Reconhecimento indireto

Receptores para complemento (CR)
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Alternative Cell surface binding or
Receptor  name(s) Ligand expression Function
CR1 CD35 C3b, C4b, Erythrocytes, neutrophils, monocytes,
Clg macrophages, eosinophils, FDCs,
iC3b B cells, and some T cells
CR2 CD21, (C3d, C3dg B cells and FDCs Enhancement of B-cell activation, B-cell
Epstein-Bamr (human), C3d coreceptor, and retention of C3d-tagged
virus receptor  (mouse) iC3b immune complexes
CR3 CD11b/CD18, iC3band Monocytes, macrophages, neutrophils,
Mac-1 factorH NK cells, eosinophils, FDCs, T cells <o
ng enhances opsonization of ¥
CR4 CD11c/CD18 i1C3b Monocytes, macrophages, neutrophils,
dendritic cells, NK cells, T cells
CRig VSIG4 C3b, iC3b, Fixed-tissue macrophages IC3b-mediated phagocytosis and inhibition
and C3c of alternative pathway
ClgR, CD93 Clg MBL Monocytes, neutrophils, endothelial Induces T-cell activation; enhances
cell, platelets, T cells phagocytosis
SIGN-R1 CD209 Clg Marginal zone and lymph node Enhances opsonization of bacteria by MZ
macrophages macrophages
C3aR None C3a Mast cells, basophils, granulocytes Induces degranulation
C5aR CcDas C5a Mast cells, basophils, granulocytes, Induces degranulation; chemoattraction;
monocytes, macrophages, platelets, acts with IL-18 and/or TNF-x to induce acute
endothelial cells, T cells phase response; induces respiratory burst
in neutrophils
C512 None C5a Mast cells, basophils, immature Uncertain, but most probably down-

dendritic cells regulates proinflammatory effects of C5a




Anaphylatoxins & inflammation

Anaphylatoxins and inflammatory response
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Reconhecimento indireto

Receptores para Fc dos AC (FcR)
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v na superficie de muitos leucocitos

v induzem

- Fagocitose da célula opsonizada pelos AC e potenciamento do Killing
- Desgranulacao de eosinofilos e mastocitos
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FcR Isotypes they bind Cells that express them Function
FcyRI IgG2a in mice, IgG1 and IgG3in  Dendiritic cells, monocytes, Phagocytosis
(CD64) humans macrophages, granulocytes, B Cell activation
High-affinity receptor lymphocytes
FoyRII laG Dendiritic cells, monocytes, Inhibitory receptor
(CD32) macrophages, granulocytes, B Traps antigen-antibody
lymphocytes, some immature complexes in germinal center
lymphocytes Abrogates B-cell activation
FcyRIN IgG1, lgG23, and lgG2b in mouse; Dendritic cells, monocytes, ADCC
(CD16) IgG1 in human macrophages, granulocytes, B Cell activation
Humans generate two versions:  Low -affinity receptor lymphocytes
FcyRINA (CD163a) and Only FcR that binds mouse IgG1  Only FcR expressed by NK cells
FcyRINB (CD16b)
FcyRIV (in mouse, with some IgG2a and 1gG2b in mice; IgGl in  Monocytes, macrophages, ADCC
similarity to human FcyRINA humans granulocytes Cell activation
and/or human FceRI) Intermediate affinity receptor, Not on lymphocytes
although exhibits higher affinity
for human IgG1 than FcgRIIA.
FczRI IgkE Eosinophils, basophils, Degranulation of granulocytes,
mast cells including eosinophils, basophils,
mast cells
M I FczRIl IgE (low affinity) B lymphocytes Regulation of B-cell production
(CD23) of IgE
L Transport of IgE-antigen
" complexes to B-cell follicles
Activation (induding production FeaRl IgA Dendritic cells, monocytes, Phagocytosis
of cytokines, enhancement of (CD89) macrophages, granulocytes, Cell activation
pl'ugocyuc mm) some liver cells ADCC
plgR IgA and IgM Muitiple epithelial cells Transport of antibody from
blood to the lumens of G,
respiratory, and reproductive
tracts (transcytosis)
FcRn laG Epithelial cells (including Transport of antibodies from
(neonatal FcR) intestinal epithelium) milk to blood (transcytosis)
Endothelial cells of mature Transport of antibody-pathogen
animals complexes from gut to mucosal
immune tissue
Phagocytosis
Maintenance of levels of serum
IgG and albumin




FcRs & Functions
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Membrane-associated PRRs & non-PRRs

Associados a
membranas

| ‘ non-PRRs
l PRRs CRs, FcRs, opsonin R

Receptores de carboidratos (CLRs)
Receptores Scavenger

Fagomtose,
\ Endocitose,
Desgranulacao
Fagocitose, endocitose Sinalizacao ADCC

(Cytotoxicity in NK) intracelular



PRRs e Cia: expressao celulo-especifica?

Microbes - damaged tissues PAMPs, DAMPs

Sensing by cell-associated receptors

células S , . :
: . . % (@) (' -l celulas teciduais
Imunidade inata gt A\ Endothelium

Dendritic cells  MAcrophages  noutrophils  epithelium

Cell activation Minutes Hours Days
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PTX3 PTX3, Pentraxins (CRP, SAP, PTX3)
Properdin PGRP, M- || Collectins (C1qg, SP-A, SP-D, MBL)
Production of effector M-ficolin ficolin Ficolins
and regulator molecules PGLYRP-1

(e.g. cytokines,
chemokines)

Complement activation; pathogens opsonization;
agglutination and neutralization; regulation of

inflammation

Cellular innate immunity Humoral innate immunity




queratmocltos

o O _A:-” - . |
T4ss -re tmammﬁQDB*J’ oefls"* Keratmocﬁe [__..J . —
| linfocitos T » ' @

— e 4

end tl pigermal yo1 ceus- - . ‘

- ﬂ% I g

- ) e #’ ' !

Papillary 8 \y =7 |
Celulas dendriticas © V< -

dermis @

Epldermns

0.3 mm

Reticular Mastocitos D P ot Precen
dermis R - e -
.__ o™

= Linfocitos -

> Macrofagos
it

Suncutaneous fat




Intestino

Fungi Bacteria Virus
-, )/ d L i
' _— € ' Microbiota

Celula»_dendritica Mucus

Li“fco%o | celula epitelial
@ IECs
. Nag Macrofago

¢ ? |wiyeloid cells
: ) S
EO— celula stromal

Stromal cell

CD4+ T cells

{
N\ .\!

ILCs

lgA+ plasma cell & \ .
onocyie
Mastoclto 24

M X:Y\Q ENS




Sinusoidal endothelial cells O

T Kupffer cells




. CSF
Dura matar—,r"—/’f A '/:' -j\s Central H H
) = "\\ [' ' ) memory LlnfOCIto
i AmhnO|d B " \.\ ,-/ CD4_TCQI|
| Sybarachnoidal— | |k axdl
| space (CSF) || TR st :
Fia malsr — S o
| Glia limitans ~
Ferivascular
MAcrofago -.cocaa:
| Bene
Dura
Blocd
(sinus)
Cerabrum
Carebellum

Linfocito

Nature Neuroscience (Nat Neurosci) ISSN 1546-1726



Onde os PRRs sao expressos?

TLRs are differentially expressed in human tissues

Tissue Protein
1. Blood TLR1, TLR2, TLR4, TLR6, TLR8, TLR9, TLR10
2. Bone marrow TLR2, TLR4
3. Vascular TLR1, TLR4, TLRS8
4. Heart TLR2
5. Brain TLR1, TLR2, TLR3, TLR4, TLRS5, TLR7, TLR8, TLR10
6. Lymph nodes TLR1, TLR6, TLR7, TLR9, TLR10
7. Pancreas TLR3. TLRS5. TLR7
8. Placenta TLR1, TLR2, TLR3, TLR4, TLRS, TLR6, TLR7, TLRS8
9. Spleen TLR1, TLR3, TLR4, TLRS8, TLR10
10. Thymus TLR1, TLR2, TLR3, TLR4, TLR6, TLRS8, TLR9
11. Trachea TLR1, TLR2, TLR3, TLR4, TLRS, TLR8, TLR9, TLR10

Yin et al 2010
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Onde os PRRs sao expressos?

|

TLRYT TLR2 TLR3 TLR4 TLRS TLRS TLR7 TLRS8 TLRS TLR10 RP105S MDY MD2 MyODes CD14

Zarember and Godowski 2002



Onde os PRRs sao expressos?

Astrocyte

Oligodendrocyte
TLR2

TLR 3 TLR 2
TLR 3
TLR 4
Neuron TLR 5
TLR 1 TLR9
TLR2
TLR3 : :
TLR 4 Microglia
TLRS5
TLRG6
TLR7
TLR S8 TLR 1
TLRY9 TILR 2
TLR 10 TLR 3
TLR 4
TLRS5
TLR 6
TILR7
TLR S8
TLR9

Frederiksen et al 2019



Onde os PRRs sao expressos?

NLRs are differentially expressed in human tissues

Tissue Protein
1. Blood NOD1.NOD2, NOD4. NALP1. NALP2. NALP3. NALP4. NALPG6. NALP7, NALP12 NAIP,
IPAF

2. Bone marrow NODI1. NOD4, NALP1. NALP3, NALP12 IPAF. NOD1. NALP14

3. Vascular
4 Heart NOD2. NOD4, NALP2
5. Bram NODI1.NOD3, NOD4. NALP1, NALP2. NALP3, NALP11,NALP14 _NAIP

6. Lymph nodes NODI1, NOD3, NOD4, NALP1, NALP2, NALP4, NALP9, NAIP

7. Pancreas NODI1.NOD4, NALP1. NALP2, NALP3 . IPAF . NAIP
8. Placenta NOD1.NOD2, NOD3. NOD4. NALP1. NALP2 NALP4 NALP7. NALP10, NALP12, NAIP

9. Spleen NOD1. NOD2, NOD3,NOD4, NALP1. NALP12, NAIP
10. Thymus NOD1. NOD3, NOD4, NALP1, NALP2, NALP3, NALP6, IPAF NAIP
11. Trachea NOD4, NALP1, NALP2 NALP6, NALP14

Yin et al 2010
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Onde os PRRs sao expressos?

Enterocytes

Gastric cells

Keratinocytes

Kupffer cells

Monocytes (blood-derived)
Macrophages (monocyte-derived)
Neutrophils (blood-derived)
Peripheral blood mononuclear cells

Dendritic cells (bone marrow-derived)
Enterocytes

Hepatocytes

Gastric epithelium

Goblet cells

Intestinal endothelial cells

Intestinal myofibroblasts

Intestinal phagocytes

Lamina propria inflammatory monocytes
Liver immune cells

Macrophages (bone marrow-derived)
Neutrophils

. Expression reported
Expression not reported or unknown Man et al 2018




Constitutivo vs Induzido

The three tier expression status of inflammasome types in tissues

Inflammasome type Tissue

First tier (“ready to go™ expression status with all components)

NALPI1 inflammasome (NALP1, PYCARD, caspase-1 and Brain, placenta
caspase-5)

NALP3 inflammasome (NALP3, PYCARD and caspase-1, Blood, brain
Cardinal )

IPAF mflammasome (IPAF. NAIP, caspase-1) Blood, Thymus

Second tier (nearly-ready expression status that requires one component missing)

NALPI1 inflammasome Blood, pancreas, placenta, trachea

NALP3 inflammasome Vascular, lymph nodes, pancreas. placenta, thymus,
trachea

IPAF mflammasome Brain, lymph node, pancreas. placenta, spleen

Third tier (expression status that requires upregulation of more than one components)

NALPI1 inflammasome Bone marrow. vascular, heart, spleen. thymus
NALP3 inflammasome Bone marrow. heart, spleen, trachea
IPAF mmflammasome Bone marrow. vascular, heart, placenta. trachea

Yin et al 2010



Onde os PRRs sao expressos?
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Onde os PRRs sao expressos?
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Onde os PRRs sao expressos?
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e as respostas”?

Todas as células: resposta IFN
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