Immunologia alapjal

16. elbadas

Komplement rendszer



Mieért fontos a komplement rendszer?

A veleszuletett (nem-specifikus) immunvalasz része

« Azonnall valaszreakcio

* A veleszuletett humoralis immunvalasz legfbb effektor
rendszere

« Kapcsolat letrehozasa a specifikus immunvalasszal




Felfedezés:

1890: Jules Bordet kisérlete:

- A Vibrio cholerae elleni immunszérum a baktérium lizisét
okozza In vitro

- Az antiszerum melegitése tonkre teszi ezt a kepességet

- Nem-immun szérum hozzaadasa visszaallitja ezt a
bakterium ol0 képesseget

Paul Ehrlich:
ANTISZERUMban két komponens:
- hostabil: specifikus antitest - felismereést végzi

- hoérzékeny: felelGs a lizisért 2
COMPLEMENT



Osszetevok:

Inaktiv faktorok szérumban és testnedvekben, melyek
aktivaljak egymast: enzim kaszkad

Sejtfelszini receptorok (CR) az aktivalt komplement
komponensek kotesere

Requlator fehérjék: szolubilis és sejtfelszini molekulak




A gyulladas molekularis mediatorai:

Plazma enzim mediatorok: - Kinin rendszer
- Veralvadasi rendszer
- Fibrinolitikus rendszer
- Komplement rendszer

Lipid mediatorok

Kemoattraktansok:

- Chemokinek: IL-8, MIP-1b

- Komplement bomlastermékek (C5a, C3a)
- PAF (platelet activating factor)

Gyulladasos citokinek: - IL-1, IL-6, TNFalfa
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A komplement enzim kaszkad aktivacidja

Aktivator:

antigén-antitest komplex:
IgM, IgG1, 1gG2, IgG3

|

Aktivator:
Microbialis sejtfal

|

Aktivator: bacterialis
sejtfal komponensek,
LPS, virusok, gombaki,
IgG, IgA és IgE
immunekomplexek

complexes
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Figure 2-18 Immunobiology, 6/e. (© Garland Science 2005)




A klasszikus utvonal aktivacioja
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Complement

activation
(A) Soluble IgM (inaccessible Fc)
ﬁ% No
CB) Antigen-bound IgM
Ti
aligen Yes
@ Soluble IgG (Fc portions
not adjacent)
‘?’4\ No
My
=\
<D> Antigen-bound IgG
Yes




A lektin utvonal elso alkotoelemei

Mannose-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

MBL

«a-helical
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Figure 2-11 Immunobiology, 6/e. (© Garland Science 2005)

Figure 2-24 Immunobiology, 6/e. (© Garland Science 2005)

MBL: manndz kotd lektin

MASP: mannose asszocialt
szerin proteaz
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A komplementaktivalas enzimkaszkadja
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F6 komponensek és effektor hatasok
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§ A komplement aktivacio keso6i fazisa: MAC kéepzodes
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Komplement receptorok

Receptor| Specificity Functions Cell types
Promotes C3b and C4b decay Erythrocytes,
CR1 C3b, C4b Stimulates phagocytosis macrophages, monocytes,
(CD35) iC3b Erythrocyte transport polymorphonuclear leukocytes,
of immune complexes B cells, FDC
C3d, iC3b,
CR2 C3dg Part of B-cell co-receptor B cells,
(CD21) Epstein- Epstein—Barrvirus receptor FDC
Barr virus
CR3
(Mac-1) iC3b Stimulates phagocytosis ol Nil?g:oggggglséal'p?enu?&yctesés
(CD11b/ o EDe s
CD18)
8;;150,95) c e . _ Macrophages, monocytes,
(CD11c/ iC3b timulates phagocytosis polymorphonuclear leukocytes,
CD18) dendritic cells
C5a C5a Binding of C5a E"dn‘:;gf'é:'"‘;e"s’
receptor i i ’
P activates G protein phagocytes
csa C3a Blndlng Of C3a Endothelial Ce"s,
receptor activates G protein 1
P phagocytes

Figure 2-31 Immunobiology, 6/e. (© Garland Science 2005)
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Komplement receptorok funkciol
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1. Immunkomplex képzodés

2. Komplement aktivacié — C3b
kapcsolodas

Vorosvérsejt CR1-hez kapcsoloédas
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A C3b és az IgG opszonizalo szerepe

(a)

Bacterium

Complement
activation
Fc receptor =

Phagocyte




Opszonizacio

OPSZONINOK:

IgG, IgE - FcR

C3b = CR kozvetitett fagocitozis + lizis
MBL->lizis

CRP- fagocitozis

SP-A-> fagocitdzis

phagosome

phagocyte
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Komplement effektor funkcioi:

« 1. Lizis: sejtek, baktériumok, gombak, virusok
« 2. Opszonizacio, mely segqiti az antigen részecskek fagocitozisat
« 3. Komplement receptorokhoz kotddés aktivalja a gyulladasos
reakciot és a specifikus immunvalaszt
* 4. Immunkomplexek eltakaritasa a keringésbol
LYSIS OPSONIZATION ACTIVATION OF INFLAMMATORY CLEARANCE OF
RESPONSE IMMUNE COMPLEXES
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A komplement
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Komplement aktivacio gatlé mechanizmusok

C1q binds to antigen- C1 INH prevents
complexed antibodies, C1rzs; from becoming
resulting in activation of C1rzs, || proteolytically active

C1 INHIBITOR
Formation of C4b2b DAF, MCP, ] _
complex (classical pathway| |and CR1 displace ]E)AF (CD55): Decay accelerating
C3 convertase) C2b from C4b || factor ,
| MCP: Membran cofactor
A) 2b DAF/ C2b |

J,| CR1 B/ | Protein

‘ “J || CR1: komplement receptor 1
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Komplement medialt
betegségek

Aktivacio és
Komponens hiany Regulator hiany konszumpcio
(mindségi, mennyiségi) (minGségi, mennyiségi) aktivatorok/alapbeteg-
>> deficiencia >> diszregulacio ségek miatt

>> autoinflammacio

TUNET: TUNET: Transzplantacié
* Infekciok (terminalis ut) C1INH > angiooedema (HANO) Cryoglobulin/paraprotein
» Szisztémas autoimmunitas Autoimmunitas (CAPS)
(SLE, JRA) (klasszikus ut) HF, IF, MCP hiany > Vesebetegségek Infekcidk

és idoskori Macula degeneracio
IgA nefropatia

MIRL (CD59) > MAC induced Hideg agglutinin betegség

haemolysis Neuromyelitis optica
(NMO)

DAF (CD55) > enteropathia Myasthenia gravis

Immun thrombocitopenias
purpura (ITP)
ANCA-V



HANO — C1 inhibitor hiany

HANO: herediter angioneurotikus oedema = Quinke
oedema

Autoszomalis dominans oroklés

C1 észteraz inhibitor feladata: a véralvadast (XII faktort),
a komplement aktivaciot (C1) és a kallikreint gatolja

Kezelés: rohamban C1-inhibitor koncentratum, vagy
fagyasztott friss plazma adasa



Komplement zavarok kezelese

|

C1s inhibitor
sutimlimab

-

MASP2 inhibitor
narsoplimab

-

<d'l/d3

Factor B inhibitor ]—l

L iptacopan

) AP C3
C3 inhibitor ]—l convertase

(___pegcetacoplan C3bBbP

[ FDinhibitor ]'—l

L danicopan

C3b/iC3b, C3d

Opszonizacio

sutimlimab (Enjaymo) egy humanizalt monoklonalis antitest amely a
C1s fehérjéjét célozza, megakadalyozva a vorosvértestek id6 el6tti
lebomlasat (CAD hemolizis),

Narsoplimab (Yartemlea) is a humanized monoclonal antibody to treat
thrombotic microangiopathy (TA-TMA), a rare, life-threatening blood
clotting condition

Eculizumab (Soliris) is a recombinant humanized monoclonal antibody
used to treat rare autoimmune and blood disorders by targeting and
inhibiting the complement protein C5. It stops the terminal complement
system, reducing hemolysis in PNH and preventing blood clots in aHUS,
while also treating MG and NMOSD.

C5- and terminal pathway activation

C5aR C5 inhibitor
antagonist eculizumab
avacopan ravulizumab
vilobelimab crovalimab
Zilucoplan
A 4 A 4
C3a
Cba Membrane attack complex (sC5b-9)
Fagocitozis, sejttoborzas  (Endothel)sejt aktivacié és karosodas

Sejtaktivacio, gyulladasos
valasz
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A harom komplement aktivacios ut feherjéi kozti
funkcionalis hasonlésag

Protein serving function in pathway
Step in pathway _ Relationship
A'(tlfl':‘;g;’e MB-lectin | Classical
Initiating serine protease D MASP Cis (ngngggogn%uép)
Covalent binding to cell
SHacE C3b Cdb Homologous
C3/C5 convertase Bb C2b Homologous
_ CR1 CR1 Identical
Control of activation H C4BP Homologous
Opsonization C3b Identical
Initiation of effector pathway C5b Identical
Local inflammation C5a, C3a Identical
Stabilization P None Unique

Figure 2-29 Immunobiology, 6/e. (© Garland Science 2005)



Regulatory proteins of the classical and alternative pathways

Name (symbol)

Role in the regulation of complement activation

C1 inhibitor (C1INH)

Binds to activated C1r,C1s, removing them from C1q

C4-binding protein
(C4BP)

Binds C4b, displacing C2b; cofactor for C4b cleavage by |

Complement receptor 1
(CR1)

Binds C4b, displacing C2b, or C3b displacing Bb; cofactor for |

Factor H (H)

Binds C3b, displacing Bb; cofactor for |

Factor | (I)

Serine protease that cleaves C3b and C4b; aided by H, MCP, C4BP, or CR1

Decay-accelerating
factor (DAF)

Membrane protein that displacesBb from C3b and C2b from C4b

Membrane cofactor
protein (MCP)

Membrane protein that promotes C3b and C4b inactivation by |

CD59 (protectin)

Prevents formation of membrane-attack complex on autologous or
allogenic cells. Widely expressed on membranes

Figure 2-36 Immunobiology, 6/e. (© Garland Science 2005)
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