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Immunoglobulin kozvetitette effektor
funkciok, Fc receptorok
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Az immunoglobulinok funkcioi

Monofunkcionalis jellegl sejtfelszini Ig (BcR) -2
specifikus antigen felismeres és kotés
Mar az antigén megjelenése elott.

Polyfunkcionalis jellegl a szekretalt Ig >

Az antigén bejutas utan az effektor funkcidokban:
Immunkomplex képz6des - neutralizacio, opszonizacio,
komplement kotes es aktivacio, Fc receptor kotés,
agglutinacio, stb, - segit a pathogenek eltakaritasaban,
mielott egy fertézeés elindulhatna




B sejt erés és immunoglobulin expresszio
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- A humoralis immunvalasz szakaszai
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Fig. 11-2
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Az immunoglobulin molekula valtozasai az
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Szomatikus mutacio az immunglobulin VDJ génszakaszokon
- affinias érés
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Membran kotott (mlg) es szekretorors (slg) immunoglobulin 2.
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|zotipus valtas T sejt fuggo folyamat
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Helper T sejt - B sejt interakcio
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Antigen-antitest kapcsolodas effektor funkciot
eredmeényez

Az antigén_neutralizacidja

A komplement klasszikus ut aktivacidja

Opszonizalt mikroba, vagy immunkomplex Fc
receptorhoz kotése és a fagocitézis elosegitése

Antitest dependens sej-kozvetitett citotoxicitas
(ADCC)




A kulonbozo izotipusu ellenanyagok a szervezet

kulonbozo helyein hatnak

Distribution igM | IgD | IgG1| IgG2| IgG3| IgG4| IgA | IgE
Transport across epithelium|| + - - - - - - -
Transport across placenta - - - + ++ +/—- - -
Diffusion into
extravascular sites H- | - - . . Km:r:;ler] i
Mean serum level (mgmi™) || 1.5 || 0.04 9 3 1 05 || 21 ||[3x10°

Figure 9-19 part 2 of 2 Immunobiology, 6/e. (© Garland Science 2005)




Szérum ELFO
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Az antitestek kulonbozo modon védik a
gazdaszervezetet a fertozésektol

1. Neutralizacid: veéd a korokozok
fert6zokepessége ellen, gatolja a toxikus
hatasait

2. Opszonizacié: befedi a korokozot,
ezzel segitve az Fc receptor kozvetitett
fagocitozist

3. Komplement aktivaciéo -
C3b opszonizacio
bacteriolizis

-+

4. Antibody Dependent Cell-mediated
Cytotoxicity (ADCC)

B-cell activation by antigen
and helper T cells
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Antibody activates
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Antibody promotes
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Antibody prevents
bacterial adherence

and lyses some bacteria

Figure 9-1 Immunobiology, 6/e. (© Garland Science 2005)



A kulonbozo izotipusu ellenanyagoknak eltero a

funkcioja
Functional activity igM | IgD | IgG1| IgG2| IgG3| 1gG4| IgA | IgE
Neutralization + - T4 ++ ++ ik ++ -
Opsonization + - - T 3 = -
Sensitization for
killing by NK cells - e || - -
Sensitization _ _ 1 _ + _ _
of mast cells
Activates complement _ _ _
B - - -

Figure 9-19 part 1 of 2 Immunobiology, 6/e. (© Garland Science 2005)




NEUTRALIZACIO



|.1. Neutralizacio bacteriumoknal. antitest gatolhatja
a bacterium gazdasejthez kotodesét

Figure 7.21b

Nyalkahartyakhoz kotédést a szekretoros IgA gatolja

Opszonizacio IgG-vel - fokozott fagocitzis
IgG és IgM —>komplement aktivacio - lysis

Antitest-medialta agglutinacio - a gazda szovetekbe torténd behatolast gatolja




|.2. Neutralizacio: bacterialis toxinok

Toxin binds
to cellular receptors

Endocytosis of
toxin:receptor
complexes

Dissociation of toxin to
release active chain,
which poisons cell

Antibody protects cell by
bloking binding of toxin
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Figure 9-24 Immunobiology, 6/e. (© Garland Science 2005)

Diphtheria, Tetanus exotoxin - Toxoid (inactivated exotoxin) for vaccination




So

K betegseget bacterialis toxinok okoznak

Disease Organism Toxin Effects in vivo
Tetanus Clostridium Tetanus Blocks inhibitory neuron action,
tetani toxin leading to chronic muscle contraction
Dibhtheri Corynebacterium Diphtheria Inhibits protein synthesis, leading
P 8 diphtheriae toxin to epithelial cell damage and myocarditis
Gas Clostridium Clostridial : < i i
gangrene perfringens Fhcer Phospholipase activation, leading to cell death
Vibrio Choler Activates adenylate cyclase, elevates cAMP in
Cholera holor t°.e 4 cells, leading to changes in intestinal epithelial
SHESERa g cells that cause loss of water and electrolytes
Anthrax Bacillus Anthrax toxic ||| Increases vascular permeability, leading to
anthracis complex edema, hemorrhage,and circulatory collapse
Botuli Clostridium Botulinum Blocks release of acetylcholine,
oS botulinum toxin leading to paralysis
Pertussis ADP-ribosylation of G proteins, leading
Whooping Bordetella toxin to lymphoproliferation
cough pertussis T
racheal AT .
cytotoxin Inhibits cilia and causes epithelial cell loss
Eryt?r:igr;‘enic Vasodilation, leading to scarlet fever rash
Scarlet Streptococcus N
fever pyogenes Leukocidin Kill oh t Hlowina bacteiial i
Streptolysins ill phagocytes, allowing bacterial surviva
Food Staphylococcus| | |Staphylococcal||| Acts on intestinal neurons to induce vomiting.
poisoning aureus enterotoxin Also a potent T-cell mitogen (SE superantigen)
Toxic-shock || Staphylococcus||| Toxic-shock ||| Causes hypotension and skin loss. Also a
syndrome aureus syndrome toxin||| potent T-cell mitogen (TSST-1 superantigen)

Figure 9-23 Immunobiology, 6/e. (© Garland Science 2005)




B cell binds baclerlal polysaccharide
epitope linked o fetanus toxoid profein

= =

v
Antigen is intemalized and processed

Komplex vedooltasok elve



|.3. Virus neutralizacio

Antitest gatolja a virus gazdasejthez kot6deset, ezzel gatolva a fert6zést:

-Influenza virus a sejtmembran glycoproteinek szialsav maradékaihoz kapcsolodnak
-Rhinovirus az ICAM-1-hez kotédik

-Epstein-Barr virus a 2-es tipusu komplement receptorhoz kotddik
Figurs 7.21a

Acldification of endosome ||
Virus binds to sfter endocytosls friggers || Antibody blocka binding
muw“: fac fusion of virus with cell ) virus receptior

and entry of viral DNA
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Fc-RECEPTOR KOTES



IgG is a flexible molecule
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Az FcyReceptorok aktivalo vagy gatlo
hatasuak
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Fc receptors (FcR)
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Figure 9-30 part 1 of 2 Immunobiology, 6/e. (© Garland Science 2005)
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Opsonization and Phagocytosis by Antibodies
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Opszonizacio antitesttel > Fc receptor

medialta fagocitozis

Bacterium is coated with
complement and IgG

When C3b binds to CR1 and
antibody binds to Fc receptor,

Macrophage membranes fuse,
creating a membrane-bounded

Lysosomes fuse with these
vesicles, delivering enzymes

antibody bacteria are phagocytosed vesicle, the phagosome that degrade the bacterium
bacterium ’ | ii
Fc
receptors
CR1

@ macrophage O
lysosome

Figure 9-32 Immunobiology, 6/e. (© Garland Science 2005)

Szabad immunglobulin nem tud Fc receptorhoz kotddni és fagocotozist eldsegiteni

Antigenhez kotott antitest képes Fc receptor keresztkotésre




B sejt aktivacié gatlasa FcyRIIB hatasara

: ﬁAntigen—antibod;? | Fc receptor -
Sefcreted antlt?ody complex binds to associated
or(rgrs] co?p o B cell Ig and phosphatase, SHIP,
with antigen Fc receptor converts PIP3 to PIP2
Antibody-

Polyvalent A antigen
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| R
- "3
antigen receptor signaling|

Fig. 11-21
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Nagy affinitasu IgE receptor (FceR) —
szabad IgE-t kot

Hizdsejtek, bazofil, eo.,
Langerhans gejtek, makrofagok

IgE upregulalja a megjelenését
hizésejteken

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




Antigen keresztkotese aktivalja a receptor
jelatviteli utvonalat - hizosejt aktivac
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Syk is critical for FceR-mediated Ca2+ mobilization, degranulation, production of
cytokines, and arachidonic acid metabolites.




IgE medialta hizosejt aktivacio FceR
keresztkotésével

Resting mast cell has preformed granules
contalning histamine and other
Inflammatory mediators

MulEvalnt anfigen crosalinks IgE antibody
bourxl at the masi-cell surface, causing
releass of granule contenis

© 2000 Garland Publishing/Elaevier Sciance



Figure 7.18
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ADCC = ANTITEST
KOZVETITETT CITOTOXICITAS



ADCC
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ADCC

Antibody binds antigens on Fc receptors on NK cells
the surface of target cells recognize bound antibody

Cross-linking of Fc
receptors signals the
NK cell to kill the target cell

Target cell dies
by apoptosis

FeyRIll

Target cell

activated
NK cell

Figure 9-34 Immunobiology, 6/e. (© Garland Science 2005)
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antlgen # FcyRIIIA (CD16)
Antlbody- NK ceII —
Killing of
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coated cell

Abbas et al: Basic Immunology, 4e
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Parazita ellenes IgE eozinofil sejteket aktival
FceR-on keresztuli ADCC-vel

© 2000 Garland PublishingEleavier Sciance



KOMPLEMENT AKTIVACIO



IgG es IgM antigén-antitest komplexek
komplementet aktivalnak

Pentameric IgM molecules bind to
antigens on the bacterial surface
and adopt the 'staple’ form

‘planar’ form
of IgM ?
‘staple’ form x
of IgM }‘

=

IgG molecules bind to antigens
on the bacterial surface

(@) &
e o o @) &) ® e & [=) e ©
- < =
AL v
C1q binds to one C1q binds to at least
bound IgM molecule two IgG molecules

o &~ "0 0&~ a8 o

o~ o~

N A
Binding of C1q to Ig activates C1r, which cleaves
and activates the serine protease C1s

Figure 9-28 Immunobiology, 6/e. (© Garland Science 2005)
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