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Immunoglobulin kozvetitette effektor
funkciok



- A humoralis immunvalasz szakaszai
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Az immunoglobulin molekula valtozasai az

antbodh
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Szomatikus mutacio az immunglobulin VDJ génszakaszokon

- affini

Vv C
Somatic mutations

inlgV genes =
Selection of

as eres

s

high-affinity B cells

V C

\ 1
Mutations

>

Q@ |Low-affinity
antibody

H

Y

igh-affinity
antibody



Membran kotott (mlg) és szekretorors (slg) immunoglobulin 2.
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|zotipus valtas T sejt fuggo folyamat
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Az immunoglobulinok funkcioi

Monofunkciondlis jellegi sejtfelszini Ig (BcR) >
specifikus antigen felismeres és kotés
Mar az antigén megjelenése elott.

Polyfunkcionalis jellegi a szekretalt Ig >

Az antigén bejutas utan az effektor funkciokban:
Immunkomplex képzddes > neutralizacio, opszonizacio,
komplement kotes es aktivacio, Fc receptor kotes,
agglutinacio, stb, = segit a pathogének eltakaritasaban,
mielott egy fert6zeés elindulhatna




Antigen-antitest kapcsolodas effektor funkciot
eredmenyez

Az antigén_neutralizacidja

A komplement klasszikus ut aktivacioja

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

Antitest dependens sej-kozvetitett citotoxicitas
(ADCC)




Az |gG flexibilis molekula
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A kulonbozo izotipusu ellenanyagok a szervezet

kulonbozo helyein hatnak

Distribution iIgM | IgD | IgG1| IgG2| IgG3| IgG4| IgA | IgE
Transport across epithelium|| + - - - - - - -
Transport across placenta - - - + ++ $f= - -
Diffusion into
extravascular sites =l - . - - |(mo+n<.>||;ler] i
Mean serum level (mgmi™) || 1.5 |{[ 0.04 ||| 9 3 1 0.5 ||| 2.1 ||[3x10°
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Az antitestek kulonb6zo modon vedik a
gazdaszervezetet a fert6zesektol

1. Neutralizacié: véd a kérokozdk
fert6z6képessege ellen, gatolja a toxikus
hatasait

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

3. Komplement aktivacio >
C3b opszonizacié
bacteriolizis
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4. Antibody Dependent Cell-mediated
Cytotoxicity (ADCC)
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A kulonbozo izotipusu ellenanyagoknak eltéro a

funkcidja
Functional activity igM | IgD | IgG1| IgG2| IgG3| IgG4| IgA | IgE
Neutralization T - ++ ++ ++ ++ T+ -
Opsonization + - - T + o -
Sensitization for
killing by NK cells - o | s | O 1| s || - -
Sensitization _ _ o _ + _ _
of mast cells
Activates complement _ _ _
B - - -

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




NEUTRALIZACIO



|.1. Neutralizacié bacteriumoknal: antitest gatolhatja
a bakterium gazdasejthez kotodesét
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Antitest-medialta agglutinacié - a gazda szovetekbe torténd behatolast gatolja




|.2. Neutralizacio: bakterialis toxinok
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Diphtheria, Tetanus exotoxin - Toxoid (inactivated exotoxin) for vaccination




Sok betegseget bakterialis toxinok okoznak

Disease Organism Toxin Effects in vivo
Tetanus Clostridium Tetanus Blocks inhibitory neuron action,
tetani toxin leading to chronic muscle contraction
Diohtheria Corynebacterium Diphtheria Inhibits protein synthesis, leading
R diphtheriae toxin to epithelial cell damage and myocarditis
Gas Clostridium Clostridial : ot :
gangrene perfringens Sk Phospholipase activation, leading to cell death
Vibri Chol Activates adenylate cyclase, elevates cAMP in
Cholera hl ; i t° ra cells, leading to changes in intestinal epithelial
cholerae oxE cells that cause loss of water and electrolytes
Anthrax Bacillus Anthrax toxic ||| Increases vascular permeability, leading to
anthracis complex edema, hemorrhage,and circulatory collapse
Botulism Clostridium Botulinum Blocks release of acetylcholine,
botulinum toxin leading to paralysis
Pertussis ADP-ribosylation of G proteins, leading
Whooping Bordetella toxin to lymphoproliferation
cough pertussis T
racheal g T
cytotoxin Inhibits cilia and causes epithelial cell loss
Eryttr:)r)c(ai%enic Vasodilation, leading to scarlet fever rash
Scarlet Streptococcus
fever pyogenes Leukocidin Kill oh t ilowina B ial ival
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)
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|.3. Virus neutralizacio

Antitest gatolja a virus gazdasejthez kotddését, ezzel gatolva a fertézést:

-Influenza virus a sejtmembran glycoproteinek szialsav maradékaihoz kapcsolédnak
-Rhinovirus az ICAM-1-hez kotddik

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

Figure 7.21a
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Fc-RECEPTOR KOTES



Fc receptorok (FcR)

Receptor FcyRI FcyRIl-A | FcyRII-B2 | FcyRIl-B1 FcyRlll FceRl FcaRlI Fc a/pR
(CD64) (CD32) (CD32) (CD32) (CD16) (CD89)
Structure a 72kDa « 40kDa «a 50-70kDa o 45KDa o 55-75 kDa
v yort __y9kDa v9kDa D
-like ITIM D ¥
il | domain ! (mm il il 0
Binding IgG1 IgG1 IgG1 IgG1 IgG1 IgE IgA1, IgA2 IgA, IgM
10° M7 | 2x108 M1 | 2x10° M7 | 2x10° M7 ||| 5x105 M | 1910 ! 1M [ 3x10° M
Order of 1) 19G1=IgG3 | 1) 19G1 . | 1) 19G1=IgG3 | 1) lgG1=IgG3 1) IgM
ot 2) 19G4 2) 19G3=1gG2™ | 2) lgG4 2) 1gG4 " ¥
affinity 3 1962 3; |ge4 g 3) 1962 3 1962 lgG1=IgG3 IgA1=IgA2 2) IgA
Cell type Macrophages NK cells
Macrophages | Neutrophils Macro ¢ ’
? : : phages Eosinophils Mast cells | Macrophages
Sosinoonir | piatots . | Neutroptis | 2 E8 ||| Macrophages | Eosinophist | Neutrophils | M2Gohiedes
Dendritic cells| Langerhans' Eosinophils N'ﬁut:oprlillls Basophils | Eosinophils
cells ast cells
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Az FcyReceptorok aktivaloé vagy gatlo
hatasuak

FeyRl  FeyRIIA/C FoyRIIB. FoRlllA  FoyRIIB - FeaR FceRl

mm ITAM s |TIM




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

O macrophage
lysosome

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

Szabad immunglobulin nem tud Fc receptorhoz kotédni és fagocotozist elésegiteni

Antigénhez kotott antitest képes Fc receptor keresztkotésre




B sejt aktivacio gatlasa FcyRIIB hatasara
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Nagy affinitasu IgE receptor (FceR) —
szabad IgE-t kot

Hizésejtek, bazofil, eo.,
Langerhans sejtek, makrofagok

IgE upregulalja a megjelenését
hizésejteken
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IgE medialta hizosejt aktivacio FceR
keresztkotesevel

Figure 7.24

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

Multivalent anfigen crosslinks IgE antibody
bound at the mast-cell surface, causing
releasa of granule contents
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Figure 7.18
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ADCC = ANTITEST
KOZVETITETT CITOTOXICITAS



ADCC
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ADCC

Antibody binds antigens on
the surface of target cells

Fc receptors on NK cells
recognize bound antibody

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

Target cell dies
by apoptosis

FeyRlll

Target cell

activated

Figure 9-34 Immunobiology, 6/e. (© Garland Science 2005)
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Parazita ellenes IgE eozinofil sejteket aktival
FceR-on keresztuli ADCC-vel
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KOMPLEMENT AKTIVACIO



IgG és 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 }‘
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IgG molecules bind to antigens
on the bacterial surface
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Binding of C1q to Ig activates C1r, which cleaves
and activates the serine protease C1s
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