
Objectives:  
1. To describe B-cells as the mediators of humoral immunity, (antibody-mediated 

immunity) 

2. To describe activation of B-cells which involve: 

 -Antigen recognition 

 -T-dependent & T-independent antigens 

 Requirement for T-helper cells 

3. To explain clonal selection, clonal expansion & generation of plasma cells & 

memory cells 

4. To describe primary & secondary immune responses  

5. To describe the structure & function of Immunoglobulins 
 

For any questions and suggestions contact us on 

Immunology434@gmail.com  
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Colors of text: 

Extra explanation: grey     Girls notes: purple    
 

: Important 

         Antibody Mediated Immunity 4:57 

 

         Antibody Mediated Immunity Response 1:19 

http://www.youtube.com/watch?v=83eM0FD6Ox0
https://www.youtube.com/watch?v=gDhxXCVP8yA
https://www.youtube.com/watch?v=gDhxXCVP8yA
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 Humoral immunity is so named because it involves substances found in the:  

Humours or body fluids 

 The Humoral Immune Response (antibody mediated immune) is the aspect 

of immunity that is mediated by secreted antibodies 

Nature of antigen determine type of response either 

 EXTRACELLULAR or INTERACELLUALR 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Activation of B cells by antigens 
 Two types of antigens: 

T-dependent T- independent 
Antibody production by B-cells 

requires T-helper cells. 

 Macrophages recognize antigen & 

present it to T-helper cells ((CD4) 

with class 2) 

T-helper cells stimulate B-cells specific 

for that antigen to become plasma cells 

(Plasma cells could be produce 

antibody for antigen)(Plasma cells are 

"terminally differentiated”). 

B-cells do not require T-helper cells to 

produce antibody. 
 

T-dependent antigens are mainly 

proteins on viruses, bacteria & other 

foreign materials. 

Antigens are mainly polysaccharides or 

lipopolysaccrides with repeating 

subunits (bacterial capsules). 

Immune responses are strong 

compared to T-independent responses 

Immune responses are weak compared 

to T-dependent responses 

 

 



Clonal Selection of B Cells is Caused by 

Antigenic Stimulation

Th2 stimulate B cell by 2 signals: 

First: between MHC2 & peptide and CD4 

Second: between cd40L and Cd40 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 

B cells have clone selection and proliferation which means that each clone proliferate 

specifically to form plasma or memory cells and do a selected specific function and it’s an 
important characteristic of B cells.    

 

 

Clonal selection and clonal proliferation 



Antibody + complement-mediated 
damage to E. coli 

 Antibodies 
Note: the part of the antigen that interacts with the antibodies is called epitopes. 

  Antibodies are immunoglobulins with specific functions. 

    Antibodies bind to specific sites on antigen surfaces and perform protective 

functions by different mechanisms. 

There is a SPECIFIC antibody for any one given type of an antigen 

 Protective functions of antibodies 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Electron micrographs of the effect of antibodies and 

complement upon bacteria 

 
 

 

 

 

 

 

 

 

 

 

 

 Healthy E. coli 

Classical pathway requires antigen-antibody binding. 

 

Body fluids contain 

soluble antigen 

could be cleared by 

precipitation 



 Antibody structure and functions 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Variable region has the potential to bind with particular classes of 

antigens 
Note: the variable region consists of both parts of light and heavy chains. The same for the 

constant region. 

Once a raw antibody is stimulated to fit to a specific antigen, it can then 

react with ONLY that antigen  

This is known as SINGLE SPECIFICITY 

 Can fit as precisely as a lock-and-key to an antigen  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Made up of four polypeptides amino acid chains . 
 

2. Two longer and larger heavy chains  and the other two shorter and smaller light chains  

 

3. (ave the shape of a letter Y   

 



 Functions of Antibodies 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Primary & Secondary immune responses 
• Initial encounter with antigen produce primary immune response  

• Subsequent challenge with same antigen produce secondary 

immune response 

 Concentration & type of antibody in 

primary & secondary immune responses 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Antibody dependent cell-
mediated cytotoxicity 

 Antibodies coat infecting cell 
(large parasite usually) - FC 
facing outwards 

 
 NK (lysing ability), Macrophage, 

neutrophils, and eosinophils 
have receptors for FC region of 
antibody 

 
 Secretion of lytic enzymes to 

destroy parasite ( IgE function are 
destroy parasite by secretion perforin 
and lytic enzyme ) 



  Comparison between primary & secondary responses 

 
 

 

 

 

Differences that there is development in memory cell they respond very quickly 
 

--433 Notes— 

The largest Immunoglobulin is IgM then IgA. The most abundant is IgG. If the IgE is 

high in concentration, which means it's allergic. The mother milk will produce after 

48 hours, before that the mother will feed the child with glostern which rich with 

IgA to protect him. 

 

Concentration & type of antibody in primary & secondary immune responses: 

Example: hepatitis vaccination. 

 

Primary immune responses: 

First injection: IgG and IgM is produced because the body and the B cell and the 

antigen presenting cell look to the antigen, they activate and stimulated T cell relies 

cytokines help the B cell to produces antipodes and then produce some plasma cell 

and some memory cell. Small amount of plasma cell produces small of antibody. 

And there is a development of some memory call 

So on this stage there is a caring of memory cell. 

The IgM is predominant antibody in the primary immune responses. 

 

Secondary immune responses: 

Second injection: IgG is going sky high because of the memory cell is reacted to the 

antigen very quickly so they produce small amount of IgM and a lot of IgG. The IgG is 

predominant antibody in the primary immune responses. 
Through the antibody we can determination the type of the inflammation. (-) = There isn't & (+) = There is  

-IgG -IgM No infection 

+IgG -IgM Infection in the past 

+IgG +IgM Acute infection 

 

 

 

 



 MCQs: 
1.The class of immunoglobulins, which can cross the placenta, is 
A. IgM  

B. IgG 

C. IgA  

D. IgD 

 

 

2. Simulation of which of the following will lead to appearance of first 

antibody to appear following stimulation by an antigen? 
A. IgM  

B. IgA 

C. IgE  

D. IgG 

 

 

3. Which of the following immunoglobulins is present normally in 

plasma at the highest concentration?  
A. IgG  

B. IgM  

C. IgA  

D. IgD  

E. IgE  

 

4. Opsonization refers to 
A) Adherence to mucosal epithelial cells. 

B) Antibody mediated viral inactivation. 

C) Coating of microorganisms or other particles by antibody and/or complement. 

D) Parasitic lysosomal degranulation. 

 

5.which of the following are done by B-cells? 
A) Act as antigen-processing cells 

B) Respond to antigens by making antibodies  

C) Proliferate and differentiate into plasma cells 

D) All of the above 
 

Answers: 1) B 2) A 3) A 4) C 5) D 
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