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The Immune system

A An army of many types of cells in your
body that defend against disease.

A Designed to destroy and remove foreign
material

A Immune system also detects and
eliminates abnormal cells (cancer) and
cells that are infected (virus, bacteria)



A Progenitors of the immune cells are
produced in the bone marrow.

A White blood cells (leukocytes)

I Monocytes/macrophages eat bacteria and
damaged cells

I Neutrophils secrete toxic chemicals to destroy
nearby cells

I Lymphocytes



FROM STEM CELL TO
BLOOD CELL

Multipotent stem cells
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Lymphocytes produce antibodies &
mediate Immune response

A B-lymphocytes mature in the bone marrow
I Produce antibodies

A T-lymphocytes mature in the thymus
I Mediate Immune response
I Include CD-4 cells that get infected by HIV



Antigens

A Molecules that provoke an immune
response

A Antigens may be proteins, lipids, or
carbohydrates on the surface of a virus or
bacterium

A An antigen may have several sites that the
Immune system recognizes. Each site is
an epitope.



Cell surface antigens

A Molecules on the cell surface can be antigenic

A Bacteria have many surface molecules that your
Immune system recognizes are foreign

A If you receive cells from another person (blood
transfusion, transplant) they can provoke an
Immune response (rejection) that may require
Immunosuppresive therapy




Antibodies

A Molecules produced by B-lymphocytes
A Recognize and bind to antigens
A Each antibody is specific for one epitope




Antibody binding to an antigen




A Each B-lymphocyte produces one specific
antibody

A Until the B-lymphocyte encounters its antigen, it
IS In a resting state (naive) with its antibodies
sticking out hopefully from its surface

A When an antigen encounters a B-lymphocyte
with a fAmatchingo anti b
antigen is bound to the antibody.



B-lymphocyte encounters its
antigen

FIGURE 5-3: Activation of a B-lymphocyte



A After the antibody/antigen complex has
been formed, the B-lymphocyte Is
activated.

A The antibodies it produces are modified so
that, instead of protruding from the cell
surface, they are secreted into the blood.

A In addition, the B-lymphocyte starts to
divide rapidly, making many clones of
itself, all producing the same antibody.



Antibodies have different antigen affinity

Antibody 1 - low affinity

———p»<_——> Small clone produced
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Antigen

Antibody 2 - moderate affinity

p————""—= A few clones produced

FIGURE 5-4:

N

Antibody 3 - high affinity

p————> Many clones produced

Lymphocyte clones producing antibodies with different antigen affinity



Antibodies form complex with target antigen



