
Basic Immunology

15. lecture

Effector functions of immunoglobulins.

Antigen-antibody reactions.

IgE mediated immunreactions.



B cell development and

immunoglobulin expression
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Phases of the humoral immune response

Fig. 11-1
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Antitest termelés 

Fig. 11-2



Membrane bound (mIg) and secreted (sIg) immunoglobulin 2.



Changes in the immunoglobulin molecule during the 

immune response



Isotype switch – development of functional diversity



Helper T cell - B cell interaction



Functions of immunoglobulins

Monofunctional cell surface Ig (BcR) → 

specific antigen recognition and binding 

Before the antigen appears.

Polyfunctional secreted Ig →

After the antigen entry in effector functions: immunocomplex

formation → neutralization, opsonization, complement

binding and activation, Fc receptor binding, agglutination, 

etc. → helps to eliminate pathogens before an infection 

could begin



Immunoglobulins of various isotypes act at 

different places in the body



Serum ELFO



Immungolobulin effector functions 

I. Neutralization of the antigen

II. Complement activation

III. Immunocomplex binding to Fc receptor

and enhancing phagocytosis 

(opsonization)

IV. Antibody dependent cell-mediated 

cytotoxicity (ADCC)





Immunoglobulins of various isotypes have different 

functions



NEUTRALIZATION



Neutralization: the antibody can inhibit the binding of 

bacteria to the host cells

Secretory IgA inhibits binding to mucous membranes

Opsonization by IgG → enhanced phagocytosis 

 IgG & IgM  →complement activation → lysis

Antibody-mediated agglutination → inhibits entrance into the host tissues



Neutralization of bacterial toxins

Diphtheria,Tetanus exotoxin → Toxoid (inactivated exotoxin) for vaccination



Diseases caused by bacterial toxins



Virus neutralization
Antibody inhibits the binding of the virus to the host cell and the infection:

-Influenza virus binds to syalic acid residues of cell membrane glycoproteinns

-Rhinovirus bind to ICAM-1

-Epstein-Barr virus binds to CR2 



Antiviral mechanisms of the humoral

immune response:

• Secretory IgA – inhibits binding of the virus to the host 
cell and inhibits infection or reinfection

• IgG, IgM & IgA – inhibits the fusion of the viral envelope
with the host cell

• IgG and IgM – opsonization → helps the phagocytosis of 
virus particles

• IgM – agglutination of virus particles

• Complement-activating IgG &IgM  - further opsonization 
with C3b, then lysis by MAC



Fc-RECEPTOR BINDING



IgG is a flexible molecule

Antigen binding > 

Conformation change > 

Complement activation,

FcR binding

Flexibility of

immunoglobulins

with various isotypes

Is different.



Fc receptors (FcR) 



Activatory and inhibitory role of FcReceptors



Receptor Ig domen

C1q binding sites Cγ2 or C3

FcγRI (CD64)

FcγRII (CD32)

FcγRIII (CD16)

FcαRI (CD89)

FcεRI

FcεRII (CD23)

Cγ2

Cγ2 and Cγ3

Cγ2 and Cγ3

Cα

Cε3

Cε3

The role of Ig constant domains in the effector 

functions
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Opsonization and Phagocytosis by Antibodies

Fig. 12-4





FcR

IgA/IgM transport

secretory

component



Mast cells, basophils, eosinophils

Langerhans cells, macrophages

IgE upregulate its expression on
Mast cells

High affinity IgE receptor (FcR) binds free 

IgE



Nagy affinitású IgE receptor (FcR) – 

szabad IgE-t köt 

Antigen crosslinking of the receptor activate the 

signal transduction → mast cell activation

Syk is critical for FceR-mediated Ca2+ mobilization, degranulation, production of 

cytokines, and arachidonic acid metabolites. 



IgE-mediated mast cell activation



ADCC = antibody dependent 

cellular cytotoxicity



ADCC



ADCC



ADCC



Parasite covered by IgE > eosinophil activation > release of 

toxic granules 



COMPLEMENT ACTIVATION



IgG & IgM antigen-antitbody complexes activate 

complement


	Slide 1: Basic Immunology
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Helper T cell - B cell interaction
	Slide 9: Functions of immunoglobulins
	Slide 10: Immunoglobulins of various isotypes act at different places in the body
	Slide 11: Serum ELFO
	Slide 12: Immungolobulin effector functions 
	Slide 13
	Slide 14: Immunoglobulins of various isotypes have different functions
	Slide 15: NEUTRALIZATION
	Slide 16: Neutralization: the antibody can inhibit the binding of bacteria to the host cells
	Slide 17: Neutralization of bacterial toxins
	Slide 18: Diseases caused by bacterial toxins
	Slide 19: Virus neutralization
	Slide 20: Antiviral mechanisms of the humoral immune response:
	Slide 21: Fc-RECEPTOR BINDING
	Slide 22
	Slide 23: Fc receptors (FcR) 
	Slide 24: Activatory and inhibitory role of FcReceptors
	Slide 25
	Slide 26
	Slide 27
	Slide 28: FcR   IgA/IgM transport  secretory component
	Slide 29
	Slide 30
	Slide 31: IgE-mediated mast cell activation
	Slide 32: ADCC = antibody dependent cellular cytotoxicity
	Slide 33: ADCC
	Slide 34
	Slide 35: ADCC
	Slide 36
	Slide 37: COMPLEMENT ACTIVATION
	Slide 38: IgG & IgM antigen-antitbody complexes activate complement

