EFFECTOR FUNCTIONS OF ANTIBODIES

determined by constant regions of HC

Ig’s in body fluids:


IgG – internal


IgA – external (on mucosal surfaces)

IgM – first one made in reponse to antigen


NO hypermutation ( low overall affinity


10 binding sites ( high AVIDITY

IgG – 4 subclasses  (varying hinge region flexibility, glycosylation sites)


some respond to T-INDEPENDENT antigens (LPS)  - IgG2, IgG4


otherwise, predominant reponse is from IgG1

IgA – monomer in serum; active as a DIMER on mucosal surfaces


held together by J-CHAIN and SECRETORY Component

IgE – heavily glycosylated; mediates allergic reactions

Isotype Dependent Effector Functions  (depends on HC)

· Transport 

· IgA- mucosal

· IgG – placental

· Non-inflammatory 

· all but IgE (neutralization and blocking adherence)

· Inflammatory

· IgG – phagocytosis/opsonization

· IgM/IgG – complement activation

· IgE – mast cell activation

· IgG - cytotoxicity

MUCOSAL TRANSPORT – 3g of IgA made daily; very little enters systemic transport


submucosal LYMPHOID FOLLICLE secretes IgA (trachea, for example)



GERMINAL CENTER = core consisting of identical B cells


epithelial M CELLS phagocytose/pinocytose foreign particles in lumen



transport digested antigens into follicle and stim. antibody production


mucosal immunity is not the same as serum immunity – “parallel systems”



nasally administered poliovirus increases IgA in mucosal secretion







NO CHANGE in serum IgA, IgM levels


dimerization:



J-Chain:  connected to IgA Cα3 by disulphide bonds




made in B cells



SC (secretory component) – produced by MUCOSAL EPITHELIUM




5 globular domains:




SC1 – non-covalently binds Cα3 of dimeric IgA (or IgM)




SC5 – disulphide bonds to Cα2




cytoplasmic tail – targeting

1) secreted on basolateral surface of epithelium

2) binds dimeric IgA

3) endocytosis

4) transcytosis to apical surface; cytoplasmic tail cleaved

5) secretion




***SC necessary for IgA secretion, stability***








(prevents against digestion)

PLACENTAL TRANSPORT –


ACTIVE trans. of IgG across placenta; 6 mos. of protection for baby

NON-INFLAMMATORY DEFENSE 


VIRUS NEUTRALIZATION – 


(Influenza capsid proteins – HA, NA)



3 points to Block – 



high Ig prevents 

VIRAL BINDING:  IgM binds HA ( sterically prevents binding

does not completely explain viral neutralization since this works 

even at very low dilutions of antibody



low amounts of Ig can still prevent:



ENDOCYTOSIS



UNCOATING – IgA mediated; may involve HA cross linking


bacterial neutralization exists also

INFLAMMATORY DEFENSE


OPSONIZATION – 


many bacteria are coated with polysaccharide ( slippery and hard to endocytose


BUT IgG can bind polysaccharide


macrophage can SPECIFICALLY bind IgG via FC-γ RECEPTORS



“zipper hypothesis”


COMPLEMENT – 2 pathways



Classical:  1 IgM or 2 adjacent IgG’s bindi to C1Q on bacterial surface





results in cascade that can cause bacterial lysis

 Alternative:  antibody binding attracts C3B ( PHAGOCYTOSIS


(INDIRECT opsonization; works in conjunction w/ direct)


MAST CELL ACTIVATION



IgE exists in serum at VERY low amts (ng/ml)



binds to FC-ε recptors on Mast, Basophil, and Langerhan cells



antigen cross links bound antibodies ( DEGRANULATION





release of histamine, heparin, proteases, chemotaxins










(attact WBC’s)




Phospholipase activity ( mucus production, sneezing



**parasitic defense mechanism** 


ADCC:  Antibody-Dependent Cell Mediated Cytotoxicity

1) IgG binds target cell (virally infected or tumorigenic)

2) FC-γR on NK (nonB, nonT, natural killers) bind IgG

3) Crosslinking of receptors ( perforin/protease release by NK

RITUXIMAB

mouse anti-human CD20 antibody CDR’s can be used to make a humanized anti-human CD20 antibody (that is not recognized as foreign)

can target B cell lymphonas for lysis

