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The 5 classes of antibodies

Serum level IgG>IgA>IgM>IgD>IgE



The antibody couples the specific recognition of antigen to 
the activation of non-specific effector mechanisms

Fc



Fc = Frammento
Cristallizzabile

Fab = Fragment
Antigen Binding

Effector
fucncion

Antigen binding

Ig can be split into three fragments, two identical to each
other called Fab and a third Fc fragment



Antibodies can perform several effector functions
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1. Antibodies can neutralize the infectious ability of pathogens



1. Antibodies can neutralize pathogen-derived toxins



The antibody couples the specific recognition of antigen to 
the activation of non-specific effector mechanisms

Effector functions



2. Antibodies can enhance phagocytosis of pathogens 
(OPSONIZATION)

Antibody-mediated crosslinking 
of Fc receptors is necessary 

for phagocyte activation!



Fc receptor family

MF, PMN

Mast cells, basophils, 
eosinophils



3. Antibodies can induce cytotoxicity by innate immunity cells
(Antibody Dependent Cytotoxicity-ADCC)



4. Antibodies can induce the activation of COMPLEMENT



Five
different Ig 

classes

(ISOTYPES)



The HINGE region



IgG
• Most abundant Ig in body 
• Highest concentration in serum (75%)
• Major form produced in secondary response
• Four subclasses: IgG1-4



IgG
Properties and functions:
vThey can cross the placenta
vThey neutralize pathogens and 

bacterial toxins
vThey activate complement
vThey bind Fc receptors

• Phagocytosis - opsonization
• ADCC



FcRn mediates IgG transport at the materno-fetal
barrier and into tissue interstitial space

FcRn-dependent recycling of IgG extends their
serum half-life and mediates their transport in 
the tissue interstitial space

FcRn-mediated transport of IgG at
the materno-fetal interface
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IgG
Properties and functions:
vThey can cross the placenta
vThey neutralize pathogens and 

bacterial toxins
vThey activate complement

IgG3>IgG1>IgG2

vThey bind Fc receptors
• Phagocytosis - opsonization
• ADCC



The Fab fragments bind the antigen and
the Fc fragment remains accessible……

…but to activate the classical pathway two
IgG molecules are needed which must
simultaneously bind a C1 molecule

Even soluble antigens
can activat complement!



IgG
Properties and functions:
vThey can cross the placenta
vThey neutralize pathogens and 

bacterial toxins
vThey activate complement
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• ADCC



The constant region of IgG is recognized by specific
receptors: FcgR



Medium to low affinity (10-6-10-5M)

HIGH
Affinity
10-9M

A family of Fcg receptors



Fcg receptors activators and inhibitors
B



IgG antibodies are potent opsonins: they enhance the 
phagocytosis of extracellular pathogens because they

are recognized by activating Fcg receptors



IgG antibodies promote
antibody-dependent cellular cytotoxicity (ADCC) 

by engaging activatory Fcg receptors



Many innate cell populations are capable of ADCC



FcgRIIB

ITIM

IgG contributes to the suppression of the signal
transduced by the BCR by engaging the inhibitory Fcg receptor

IgG



In macrophages, the FcgRIIB receptor blocks the signal
transduced by the activating counterpart



Activating and inhibitory Fcγ receptors set a threshold for 
immune effector cell activation by immune complexes

cell activation inhibition of activation

FcgRI or 
FcgRIII Ca2+

FcgRI 
or
FcgRIII FcgRIIb

MF, DC, PMN



• Expression of activating and inhibitory Fc 
receptors

• Functional polymorphisms of Fcg receptors

• Differential binding ability of IgG subclasses

• Post-translational modifications of IgG

Which factors modulate the pro-inflammatory vs anti-
inflammatory function of IgG-containing immune complexes?



Functions of IgG subclasses

Transport across placenta
Complement activation
Binding to Fc receptors
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IgA 
IgA can form monomers (blood), and
dimers (mucosal tissues).body

The dimer is stabilized by the
presence of an additional invariant
chain, the J chain.

IgA can be found in circulation but is the major 
isotype found in secretions such as mucus in gut, milk 
from mammary glands, tears, and saliva.

•IgA1 is more prevalent in serum (90%); 

•IgA2 is more prevalent in secretions.
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pIgR & IgA are
internalised

‘Stalk’ of the pIgR is degraded to release IgA 
containing part of the pIgR - the secretory 
component
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IgA and pIgR 
are transported 
to the apical 
surface in 
vesicles

B cells located in the submucosa
produce dimeric IgA

Polymeric Ig receptors 
are expressed on the 
basolateral surface of 
epithelial cells to 
capture IgA produced 
in the mucosa

A specific transport mechanism for secretory IgA



A specific transport mechanism for secretory IgA

J chain
IgA (dimer)



IgA Functions



Neonatal humoral immunity
Antibodies can
6. Cross the human placenta from mother to fetus (IgG only)
7. Dimeric IgA also found in breast milk -> GI tract of a nursing infant



IgM

Effector functions:

•first Ab produced in a primary response

•tend to be lower affinity but high avidity

•pentavalent (10 total Ag-binding sites)

•many are “natural antibodies” from B-1 B cells

•very good at complement fixation leading to target lysis



Avidity: The overall strength of binding between a 
multivalent Antigen and a whole Antibody

Affinity = Avidity



Free IgM has a planar 
conformation and is unable to 
fix complement

Binding to the antigen 
induces a conformational 
change that makes the 
constant portion 
accessible

Complexed IgM binds to the complement 
component C1q, activating it 

Binding to antigen changes the conformation of IgM



IgM complexed to the antigen activates the 
classical complement pathway



Secretory IgM protects together with IgA
mucosal surfaces from microbial invasion



•IgD is a minor component of blood but is present at higher levels in
secretions of the upper respiratory tract.

IgD



IgE

– IgE is best known for its role in allergy and asthma.

– IgE play a role in protection against parasitic helminths 
(worms), protozoa, and venoms.

– It is made in very small quantities but induces potent 
effects upon binding on FceR



Mast cells, basophils,
eosinophils (low levels),
Langerhans cells,
activated monocytes.

The high affinity receptor for IgE

IgE binding site



Effector functions in helmint infections
Elminti

Elminti



IgE antibody cross-linking on mast cell leads to a rapid
relese of pro-inflammatory mediators



IgE provides a mechanism for the rapid ejection of parasites

Fce receptors expressed on 
eosinophils promote antibody-

dependent cellular cytotoxicity 
(ADCC)



(ADCC)

The different Ig isotypes can perform
different effector functions



IgE

– IgE and its role in allergy and asthma.

– IgE play a role in protection against parasitic helminths 
(worms), protozoa, and venoms.

– It is made in very small quantities but induces potent 
effects upon binding on FceR



The allergic reaction: an integrated view

IL-4

1    Sensitization phase

2  triggering phase



Antibodies are responsible for some 
hypersensitivity reactions


