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* Az iImmunveédekezes kulonbozo szintjel

e A veleszuletett immunitas felismero
receptorai



Az immunveédekezes kulonbozo szintjel

 Anatomiai ,barrierek”

* Veleszuletett immmunvalasz, gyulladas

* Adaptiv immunvalasz
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Az immunveédekezés kulonbozo szintjei

* Anatomiai ,barrierek”
* Veleszuletett immmunvalasz, gyulladas
* Adaptiv immunvalasz
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l. Az elso védelmi vonal: anatomiai ,,barrierek”

Intrinsic epithelial barriers o L Hynge Eyosiumsron cavity
to infection Epithelial cells joined by tight junctions
Mechanical 1
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partikulumoktol.

Figure 2-4 Immunobiology, 6/e. (© Garland Science 2005

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

lipopolysaccharide  surfaca

(LFS) protein
techoic  surlace Epoteichoss
sy || Highol
. ﬂmhrﬂr‘aﬁ
mmﬂunwm ) TV i
ERETRT TAEL oovice 4 & o
i-m m:mlun i
prees Roa b Wit ol
868 SWLL8888888 "
Cy.'t:up{a.ﬁm
: looe % |
i foa S et 1 o8 b @ o™l —
3 (4 o 40 G B 0 G i
RRRRRRRRARANAR ‘Eﬁ’ﬁmﬁﬁﬁfﬁﬁﬁ RRRNRRRARRRARE
88586808680808| [80808666806660 |80666866668648

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

mmunobiology, 2005.



Az epithelialis ,,barrierek” feladatai

Physical barrner | ﬂﬁiﬂ

to infection
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition , 2012.



Il. A masodik vedelmi vonal: veleszuletett
immunitas, fagocita sejtek, gyulladas
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a vérben és a szovetekben.
2. A szolubilis

, bevonjak a mikréba
felszinét (

) ezaltal megkonnyitik a fagocitozist.




A veleszuletett immunvalasz funkcioi

A fertozesek elleni els6 aktiv védekezési vonal

Lokalizalja es megakadalyozza a mikrobak
szetterjedeset

A veleszuletett immunvalasz effektor
mechanizmusal segitik az adaptiv
iImmunvalaszt a korokozok eltavolitasaban

Aktivalja es befolyasolja az adaptiv
immunvalasz lefolyasat



lll. A harmadik védelmi vonal: adaptiv
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* Az iImmunveédekezes kulonbozo szintjel

e A veleszuletett immunitas felismero
receptorai



A patogének felismereése, fagocitozis

A neutrofil granulocitak a bakterialis
sejtfalkomponenseket felismerd
receptorokat expresszalnak

PRR= ,Pattern Recognition Receptors”
Mintazatfelismerd receptorok

- A mikrobak megkotése PAMP-hoz
kapcsolodva

,Pathogen Associated Molecular Patterns”

A neutrofil sejtek felveszik és Patogen-asszocialt molekularis mintazatok
megemesztik a megkotott
bakteriumokat

,Danger/Damage Associated Molecular Patterns”
(DAMPs)

Veszély-asszocialt molekularis mintazatok

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



A fagocitozis folyamata
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012 .



Reaktiv oxigén/nitrogén intermedierek

Antimicrobial species generated from oxygen and nitrogen
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A NETozis folyamata

Granule

Nucleus —*
NETosi { ——,
05Is \"--. e O

(slow cell death) \:‘\i‘; :

'® Nuclear * Cellular :
delobulation depolarization * Plasma membrane

| Disassembly of * Chromatin rupture
' nuclear envelope decondensation * Release of NETs

Extracellular
Neutrophil assembly of NET

Non-lytic NETosis
(rapid release from
live cells)

) = S T NN
* Degranulation g_/f/_/ ' ' -
* Expulsion of PLoS One, 2014: 0097088

nuclear chromatin

Nature Reviews | Immunology

NET: neutrophyl extracellular trap



Fagocita receptorok

Chemokines Lipi d @
N-formylmethionyl MECKArS
peptides \ A
AW

Seven o-helical Toll-like
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— transmembrane o Mannose
Recognition receptor
of microbes, 5

mediators ‘ :
Increased integrin Production of cytokines; Phagocytosis
Cellular avidity; cytoskeletal reactive oxygen of H"I?EI’DDE into
response changes intermediates (ROIs) | _ phagosome
Functional Migration Killing of Killing of
outcomes into tissues microbes microbes

i Elsevier 2005. Abbas & Lichtman: Cellular and Molecular Immunology 5e www.studentconsult.com

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



Mintazatfelismero receptorok

Fungal polysaccharide

Bacterial ceII-_Q
wall lipid Pt

Extracellular

Lectin

Plasma
membrane

| Endosomal Ft

¢ .

" Endosomal
membrane

Viral RNA

Toll-like receptorok (TLR) NOD:-like receptorok (NLR) - RIG-like receptorok (RLR)

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.



Mintazatfelismerd receptorok csoportjai

Tall-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 MNALP family Flagellin, muramy! dipeptide, LPS;

[inflammasomes) urate crystals; products of

damaged cells

RIG-like receptors (RLRs) Cytoplasm of phagocytes and other RIG-1, MDA-5 Viral RNA
[y, w— cells

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

—ﬁ fructose

Dectin Glucans present in fungal cell walls
Scavenger receptors Plasma membranes of phagocytes CD36 Microbial diacylglycerides
N-Formyl met-leu-phe receptors Plasma mambranes of phagocytes FPR and FPRLI Peptides containing

N-formylmethionyl residues

&

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012 .



Mintazatfelismero receptorok:
Toll- Ilke receptorok (TLR)
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012. - Trends in Biochemical Sciences 2009: 34: 553-561.



Abbas, Lichtman, Pillai

Mintazatfelismero receptorok:
NOD-like receptorok (NLR)
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Mintazatfelismero receptorok:
RIG-like receptorok (RLR)

Microbial
product
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012 .



Szolubilis mintazatfelismero
molekulak |

Ficolin

Mannose-binding
lectin

7 . ! I -
Microbial 1gM antiboc Mannose N-acetylglucosamine

surface on microbe on bacterial cell wall
antigen surface
Collectin (MBL, Ficolin:
SP-A, SP-D): C- Fibrinogen
type lectin domain

: Abbas, Lichtman, Pillai: Cellular and
domain Molecular Immunology 7th Edition, 2012 .



Szolubilis mintazatfelismero molekulak Il:
pentraxinok
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C-reaktiv protein klinikai jelentosége

Infekcid, szepszis
gyanuja
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CRP levétele, teljes
verkep, hemokultura
utan
Antibiotikus kezelés
CRP <10 mg/L & Seily, Antibiotikus kezelés

l, CRPA8hr =2 | emokultira negativ leallitasa

CRP >10 mgl/L,
antibiotikum terapia
folytatasa

\L CRP 7 nap

CRP <10 mg/L: antibiotikus kezelés leallitasa

CRP >10 mg/L: klinikai adatok ujraértekelése (Uj verkep, mas antibiotikum)



A velesziiletett és adaptiv immunitas jellemzoi

Innate Immunity

Adaptive Immunity

Specificity For structures shared pathogen- For structural detail of microbial moleculef (antigens); hay
associated molecular patterns) recognize nonmicrobial antigens
Different Engii?éggts I}
microbes )
Identical
oo Distinet”’|
P antibody
molecules
Receptors Encoded in germlinedlimited diversity (pattern recognition

rec

N-formyl
methionyl
receptor

Scavenger
receptor

Mannose

receptor ! receptor

Encoded by genes produced @recnm@f
fgene segments: greater diversity

<

4o B

Distribution of
receptors

MNonclonal; 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

es; healthy host cells are not recognizeddr they may
EXpress nnate 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.



Vakcinacié és az adjuvansok szerepe
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Orvostudomanyi-fiziologiai Nobel-dij 2011

PAMPs

Folia Biologica (Praha) 2005; 51: 148-156
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