
Humoral  Immunity &
Immunoglobulin Structure and Function

There are two types of immunity in the body:
1- Natural immunity:
a. Recognition by receptor  "limited"
b. Do not memorize.

2- Adaptive immunity: 
a. Recognition by the mature cell.
b. Effector cells.
c. Lymphocytes has a memory.

	Humoral   ( antibody mediated ).
Adaptive immunity 
                   Cell mediated


Lymphocyte:
1- T cells: Programmed in Thymus and responsible for cell mediated immunity.
2- B cells: Programmed in Bone Marrow and responsible for humoral immunity. 

Humoral immunity: Produce antibody by B cells against foreign antigens "Non-cells" 
· Clonal Selection:  When B cells pass out from the bone marrow they circulate in the blood , slow down when they enter lymphoid compartment to scan the lymphoid system for the antigens and when they find any antigens they react quickly and divide into plasma cells which will secrete antibodies, and memory cells.



· Memory cells recognize the antigens and help in the next time we get the same microbial antigen the reaction will be faster than the first time.

· The first exposure to the microbial antigens IgM antibodies reactive.
· The second exposure IgE antibodies reactive because it is faster and more intensive.
· Antibodies fight microbes within the extracellular fluid (extracellular environment)

· Antigen receptors = antibodies 
· Hapten are small molecules , by themselves they can’t produce an adequate
Immune response. When it is linked to a carrier molecule it has the ability to get a good immune response (it becomes a stimulated antigen).

· Important : Why don't we produce antibodies against our own antigens?
Because we have developed tolerance to them.
B cell activation :
T-Dependent antigens:  B cells require T helper cell to produce antibodies.   ( T helpers produce cytokines to activate the B cells ).

T-Independent antigens: they can directly stimulate at the B cells without the help of T helpers.

· Antibodies do not have: 
1- Memory.
2- Somatic mutation.

· Antibodies have a specific structure: 
· Polypeptide chain bound together 
a. 2 Heavy chains in the middle.
b. 2 Light chains at the ends.

· Every antibody have a specific antigen on the microb binds to it ( lock and key ).

Important: What is Hinge region?
A/ a very flexible area to grab the antigen.



IgM
IgE	Monomeres
IgD 

	IgA 	Dimere, mainly present in body mucosal surface.		 
IgM	Pentamere ( 5 antigen binding sites ).
IgE 	 Small amount in blood, binds with basophiles and mostly not seen in the blood stream for long time. 
IgG 	In Blood can pass tissues, it has 4 classes, and it is the only antibody that can pass through fetal circulation.



B cells proliferate


plasma cells
which secrete antibodies into the circulation.


B memory cells
 which will be kept for the encountered antigen in the future.




