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O Sistema Complemento

- Descrito por Pfeiffer e Isaef em 1894

Vibriao colérico em peritdnio de animal imune = lise

- Bordet em 1895

Vibrido + soro de animal imune + soro fresco normal = lise
Ac- termoestavel  Complemento- termo-labil

- Principio de Funcionamento

Ativacao de Proteinas “em Cascata” que utiliza
mais do que 30 diferentes proteinas séricas
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Vias de Ativacao do Sistema Complemento

ATIVAGAO por 3 VIAS:

Via classica: Requer complexos Ag-Ac e inicia-se pela ligagcao da proteina
C1q

Via alternativa : Requer particula ativadora (sup. microbio) e inicia-se pela
ativacao de C3

Via das lectinas: Inicia-se pela ligacao de MBP (Mannose Binding Lectin)
a residuos de manose da superf. dos micrébios

VIA EFETORA: Comum as 3 VIAS

ATIVIDADES BIOLOGICAS: facilitagdo da fagocitose, quimiotaxia,
ativacao celular, lise celular




As Trés Vias de Ativacao do Sist. Complemento
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Etapas iniciais da ativagao do complemento pelas vias
alternativa, das lectinas e classica
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A Via Alternativa da Ativacao do Complemento

Spontaneous
cleavage of C3
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A via Classica se inicia pela ligacao do complexo C1 (C1q, r, s)
com a regiao Fc dos Acs(lgG ou IgM)

C1
complex

IgG
antibody

Cell
surface
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Para Ativar C1, IgM ou IgG devem estar modificadas
pela ligacao ao antigeno

Complement
activation
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A Via Classica de Ativacao do Complemento
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Via das Lectinas do S. Complemento

Ligacdo da MBL (Mannose Binding Lectin) a manose
do microbio.

MBL reconhece residuos terminais de manose e fucose
em polissacarideos microbianos.

A MBL ¢ similar a C1q e se associa a serino-proteases
(MASP1 e MASP2) que clivam C4 e C2.

Mesmas etapas da via classica, mas € ativada na
auséncia de Acs.
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Via das Lectinas
MBL liga-se a fucose e manose corretamente espacadas

a-helical
coiled coil

carbohydrate-recognition domains
| |

Figure 2-11 Immunobiology, 6/e.(© Garland Science 2005)
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A Via Efetora e Formacao do MAC
(Complexo de Ataque a Membrana)

Inflammation
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Estrutura do the MAC nas Membranas Celulares. Lesdées do Complemento em
Membrana de Eritrécito ( Micrografia Eletronica).
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Regulacao da Atividade de C1 por C1 INH.

C1 INH desloca C1r2s2 de C1q e abole a ativagao da via classica

C1q binds to antigen- C1 INH
complexed antibodies, prevents C1roso
resulting in activation from becoming
of C1raoso proteolytically active
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Inibicao das C3-Convertases. Proteinas de membrana de células

normais (DAF/CR1) deslocam ou C2b (v. classica) ou Bb (v. alternativa) das C3-
convertases e inibem a ativagao do complemento

Formation of C4b2b DAF, MCP,
complex (classical pathway| |and CR1 displace
C3 convertase) C2b from C4b
A C2b DAF/

Formation of C3bBb DAF and
complex (alternative pathway| |CR1 displace
C3 convertase) Bb from C3b
DAF/

CR1 ' @
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Quebra de C3b pelo Fator I.

In the presence of cell membrane-bound cofactors (MCP or CR1), plasma factor | proteolytically cleaves C3b
attached to cell surfaces, leaving an inactive form of C3b (iC3b). Factor H and C4-binding protein can also serve
as cofactors for factor I-mediated cleavage of C3b.

Covalent MCP (and CR1) act as cofactors for
attachment of C3b Factor [-mediated proteolytic cleavage
(or C4Db) to cells of C3b, producing iC3b
MCP/ ¥ Factor | C3fD

CR1
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Co-Fatores para Fator I: MCP, CR1, fator H, C4BP




Regulacao da formacao do MAC por CD59 e Prot. S
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Principais fungoes do sistema complemento na defesa dos

hospedeiros

Opsonization and phagocytosis
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P Recognition of bound C3b i
Binding of C3b (or C4b) Phagocytosis
to microbe (opsonization) PY Phagocyte C3b receptor of microbe
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Binding of C3b to microbe, Recruitment and Destruction
release of C3a; proteolysis activation of of microbes
of C5, releasing C5a leukocytes by C5a, C3a| | by leukocytes

Microbe

Formation of 2
Binding of C3b to microbe, the membrane attack ?S“f'm'fc
activation of late components complex (MAC) ysisS o
of complement microbe
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Deficiéncias Primarias do Complemento
Manifestacoes Clinicas

» Susceptibilidade aumentada a infeccoes
Com Curso Sistémico - bacteremia+meningite
« S. pneumoniae, S.pyogenes, H.influenzae
(componentes iniciais, defeitos na opsonizacao)
* Neisseria meningitidis
(defeitos em componentes terminais )
* Doencas Autoimunes (C3)

Clearance de imunecomplexos defeituoso

* Angioedema (C1 Inh)
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Deficiéncias Primarias do Complemento

1) Componentes de Diversas Vias de Ativacao
C1q, C1r,C1s,C4,C2,C3, MBL, D,B,C5,C6,C7,C8,C9

2) Proteinas de Regulacgéo

* Proteinas soluveis

C1 inhibitor, factor I, factor H,C4b binding protein, S protein,
SP-40,40

* Proteinas de Membrana
CD 55(DAF), MCP CD46, CD59, HRF/C8bp

3) Receptores para Complemento

C1q receptor, CR1(CD35), CR2 (CD21), CR3 (CD11b/CD18), CR4
(CD11c-CD18)
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