COMPLEMENT

req. for


phagocytosis


antibody secretion


cytolysis

Complement cascade – 2 parts (enzymatic and lytic/pore forming)

3 PATHWAYS TO ACTIVATE C3:


CLASSICAL:



C1 binds ANTIBODY via Q domain (C1Q)





must bind MULTIPLE antibodies FC’s for protease activity







(IgM, 2 IgG’s)


C1S cleaves C4 into A and B ( C4B attaches to bacterial surface

attracts C2


C1S cleaves C2 into A and B fragments (  C4B + C2A = 








CLASSICAL C3 CONVERTASE






(C3-directed protease)

MBL (mannose-binding lectin)

same process except MBL substitutes C1 complex

binds mannose via its lectin heads


then cleaves C4 and C2 to make Classical C3 Convertase


**no antibody recognition necessary; bacteria is directly recognized**

ALTERNATIVE


simplest, most primitive way


C3 binds bacterial surface spontaneously

    then binds FACTOR B which is cleaved by FACTOR D into a and b 

Bb stays behind


PROPERDIN stabilizes C3Bb (  ALTERNATIVE C3 CONVERTASE

**both convertases have same function:  CLEAVE C3 into C3b**


both also have sim. structure (C4b:C3b::C2a:Bb)

AMPLIFICATION – presence of one C3b leads to activation of 250+ others



some bind bacteria covalently (thioester);  most are hydrolyzed by water 

PHAGOCYTOSIS – phagocytic cells have several receptors



FcR, C1qR, CR1 (for C3b), CR3 (for I-C3b)

PORE FORMING PATHWAY


C3 cleaved into a and b


C3b cleaves C5 into a and b


C5b, C6, 7, 8, 9 ( form PORE on bacterial surface


**C3a and C5a still important (ANAPHYLOTOXINS)**



chemoattractants/activates for granulocytes



C3a – mast cells, basophils, eosinophils



C5a – neutrophils, monocytes, macrophages, eosinophils



leads to phagocytosis

COMPLEMENT AND TOLERANCE


what if C3b (“complement”) lands on self-cells??

 
our cells have C3b inactivators on surface


ENZYMATIC PATHWAY REG:  prevents host-cell damage



DISASSOCIATION:  DAF:  decay accelerating factor




separates C4b and C2a  (acts on Classical Pathway)






C3b and Bb (Alternative Pathway)


CLEAVAGE:  FACTOR I cleaves C4b or C3b 




requires MCP (Membrane Cofactor Protein)  ( 

prevents inactivation of bacterial cells




can also use CR1 as a cofactor




product is inhibited C3b (I-C3b) ( most  phagocytes can still

recognize this via CR3




I-C3b must be cleaved again by factor I to C3dg ( 

CR2 recog. by B-lymphocytes ( 

activates antibody production


PORE FORMATION PATHWAY REGULATION:



CD59 – interrupts association of C8 + C9


