
Foundation Block

Lecture four

Antibody mediated immunity

Objectives:
● To describe B-cells as the mediators of humoral immunity, (antibody-mediated immunity).
● To describe activation of B-cells which involve:             

- Antigen recognition.      
- T-dependent & T-independent antigens.             
- Requirement for T-helper cells.

● To explain clonal selection, clonal expansion & generation of plasma cells & memory cells.
● To describe primary & secondary immune responses.
● To describe the structure & function of Immunoglobulins.

● Important.
● Extra notes.
● Females notes 
● Males notes.



Immune system:

Adaptive:
 

1- Humoral Immunity:
B lymphocyte

2- Cellular Immunity:
T lymphocyte: 

- Th (helper)
- Tc (cytotoxic)

Characteristics of Adaptive Immunity:
• Antigenic specificity.
• Diversity, can recognize billion different antigens.
• Immunological memory
• Self vs non-self recognition 

Innate:
Body’s first line of defence.

● Phagocytes
- Neutrophils
- Monocytes/Macrophage
- Natural Killer

● Interferon
● Chemokine
● Tumor Necrosis Factors (TNF) Interleukin (IL)
● Complement System 

What the lecture is going 
to talk about about

Humoral Immunity:

● 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

Humoral immunity 

https://youtu.be/y0-BaWcU-SE


   

 

T-dependent antigen is better than T-Independent because it has memory cells which means protection for a long 
time. One antibody which is produced by particular B-cell which is stimulating against specific antigen will be 
specific for that antigen (Lock and Key) and those B-cells as long as they live will produce the same antibody. 
When you vaccinated against a disease you will have antibodies that will destroy the disease very fast without 
causing any damage. If the antigen is BIG the antibody will do "Agglutination" and if the antigen is SMALL the 
antibody will do "Precipitation"

Note: The bacteria or virus has antigen on its surface. If the bacteria or the virus is outside the cell (usually bacteria) 
then the cell will defend itself using humoral immunity and in this case it is called (extracellular response).
But if it was inside the cell (usually virus) will defend using cellular immunity ((review the previous lecture)) and it’s 
called (Intracellular response).



Activation of B cells by antigens

● Immunoglobulin = Antibody

B cells activation

*Th2 stimulates B cell by 2 signals:
1-Between MHC2+peptide and CD4
2-Between CD40L and CD40

https://www.youtube.com/watch?v=JHgUzLCWqvw
https://www.youtube.com/watch?v=JHgUzLCWqvw


 Clonal selection and clonal proliferation Clonal selection and clonal expansion

• Clone:
A group of identical cells derived from a single cell. 

• Clonal Selection: 
A hypothesis which states that an individual 
lymphocyte (specifically, a B cell) expresses 
receptors specific to the distinct antigen, 
determined before the antibody ever encounters 
the antigen. Binding of Ag to a cell activates the 
cell, causing a proliferation of clone daughter cells. 

• Clonal Expansion: 
Production of daughter cells all arising originally 
from a single cell. In a clonal expansion of 
lymphocytes, all progeny share the same antigen 
specificity. 

*from 435 team

For further explanation:

Antibodies

● Antibodies are immunoglobulins with specific functions.

● Function: Antibodies bind to specific sites on antigen surfaces called (epitopes) and perform protective functions by 
different mechanisms

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

*Antibodies are found in extracellular fluids (blood plasma, lymph, mucus, etc.) and on the surface of    B cells.

Antibody (Armando’s)

https://www.youtube.com/watch?v=EsQyCHs4IBY
https://youtu.be/JJmqt40Z3mM


Antibody structure:

1.   Made up of four polypeptides chains

2.   Two longer and larger (heavy chains) and the other two 

shorter and smaller (light chains)

3.   Have the shape of a letter “Y”

4.   Variable region has the potential to bind with particular classes 

of antigens

5.   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

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

*variable reign is where the specificity lines

IgG IgM IgA IgD IgE
1-Most abandon 

(80% of total 
serum antibody)
2- complement 

fixation.
3- placental 

transfer.

1- complement 
fixation.

Location:
Secretions 

(tears, saliva, 
mucus, 

intestine, milk)
Blood,
lymph

Location:
B cell surface,

Blood,
lymph

Location:
Bound to mast 
and basophil 

cells throughout 
body,
blood

*from 435 team



functions of antibodies:

Parasite e.g. big worms.

--------
When all the NK, 
neutrophils, 
macrophages and 
eosinophils try its best to 
phagocyte the parasite 
and fail, it start to release 
enzymes to destroy it Complement system

Short video 

Complement system
(Dr. Najeeb)

https://youtu.be/vbWYz9XDtLw
https://youtu.be/9IyufZf6QOM


Primary & Secondary immune responses:

○ Initial encounter with antigen produce primary immune response

○ Subsequent challenge with same antigen produce secondary immune response

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

https://www.youtube.com/watch?v=-z5sH02ZYyw
https://www.youtube.com/watch?v=CtS4jqV3FUg




MCQs:

1- B cell can be activated by antigen to produce antibodies only by the antigen 
itself:

A. True
B. F

2- Secondary humoral immune response is mediated by?
A. IgG
B. IgA
C. IgE
D. IgM

3- What is the most common immunoglobulin in serum?
A. IgA
B. IgA
C. IgD
D. IgG

4- The immunoglobulin bound to mast cell and basophil cells is:
A. IgE
B. IgM
C. IgD
D. IgG

5- Antibody structure is made of … polypeptide chains:
A. 2
B. 4
C.6
D.8

6- Immunoglobulin has complement fixation ability:
A. IgG
B. IgM
C.IgD. 
D. Both A and B

7- The immunoglobulin helps in placental transfer is:
A. IgA
B. IgG
C. IgD
D. IgE

8- Antibodies bind to specific sites on antigen surface are called:
A. Epitopes
B. Peritopes
C. Light chain
D. Heavy chain

Answers
:
1. B
2. A
3. D
4. C
5. B
6. D
7. B
8. A
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