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IMMUNOLOGY

MEL 1224


	
Definitions, sources and nature of antigens

Antigenic determinants and epitopes.

Major classes of antigens

Characteristic of Antibody. Characteristic of Antibody.

Structure, properties of the five immunoglobulin classes

Antibody responses to immunization.


	
Antigens

Antigen is:

any agent capable of binding specifically to

components of the immune system.


	
Example of antigens (immunogen)that elicit a

immune response are:

Protein and polysaccharide surface

components of microbes

incompatible transplanted tissue

incompatible transfused blood cells

pollen (allergic, hypersensitivity)

bee venom (allergic, hypersensitivity)


	
MAJOR CLASSES OF ANTIGENS

Proteins

Carbohydrates (polysaccharides)

Lipids Lipids

Nucleic acids


	
Proteins

Virtually all proteins are immunogenic, the

most common immune responses are those to

proteins.

The greater the degree of complexity of The greater the degree
of complexity of

protein, the more vigorous the immune

response.

Protein contain multiple epitopes.


	
Carbohydrates

An immune response can be induced by many

kinds of polysaccharide molecules.

Polysaccharides molecule can be found:

components of microbes (eg: teichoic acid

of gram-negative bacteria)

ABO blood groups (on the surface of the

cell)


	
Lipids

Rarely immunogenic.

Immune response can be induced by lipids

conjugated with protein carriers.

Glycolipids and sphingolipids have also been

demonstrated to be immunogenic as welldemonstrated to be
immunogenic as well

Nucleic Acids

Poor immunogens by themselves (haptens) .

Become immunogenic when they are

conjugated with protein (carriers).


	
REQUIREMENTS FOR

IMMUNOGENICITY

An antigen which is immunogenic possess the

following characteristics:

Foreigness

High molecular weight

Chemical complexity

Degradability


	
Foreigness

the more foreign the substance, the more

immunogenic; compounds that are part of

self are not immunogenic

High molecular weight

mw < 1000Da are not immunogenic

(penicillin, progesterone; asipirin)

mw 1000-6000Da may be immunogenic

(insulin, ACTH)

mw >6000 Da are immunogenic

(albumin, tetanus toxin)


	
Chemical complexity

simple molecules (homopolymers) are not

good immunogens, even it is high mw. Eg:

lysine

chemically complex molecules chemically complex molecules

(copolymers) tend to be highly

immunogenic. Eg: poly-GAT

(polyglutamine and lysine)


	
Degradability

Antigens should be able to be degraded by

APC (antigen processing).

Once degraded, the fragments will be

displayed by the MHC molecules, which displayed by the MHC
molecules, which

will stimulate the activation and clonal

expansion of effector T cells.


	
Antibodies

Antibody is:

Soluble proteins that circulate freely in the

body that contribute specifically to immunity

and protection against antigens.


	
Antibody is also known as immunoglobulin

(Ig), which is produced by plasma cells

(differentiated B cells).

Antibodies are specific in their action.

The specificity is due to its hypervariable The specificity is
due to its hypervariable

region.

Hence, the antibody combine only with those

antigens that contain a particular antigenic

structure which fits into its hypervariable

region.


	
Epitopes / Antigenic determinants

It is the a portion of antigen which interacts /

binds with antibody.

A single antigen such as bacterial surface

protein usually has several effective epitopes protein usually
has several effective epitopes

(multiple epitopes), each capable of inducing

the production of specific antibody.

It is estimated that a bacterium can be found

by 4 million Ab molecules.


	
Structure of an antibody

All Ig molecules consist four polypeptide

chains, two identical heavy chains and two

identical light chains.

They are joined together by several They are joined together by
several

disulphide bonds to form a Y-shaped

molecule

At the two tips of the Y-shaped molecule are

the variable regions of the heavy and light

chains


	
Variable region of the heavy and light chain

form the antigen-binding site.

It is named so because the amino acid

sequences in this region vary extensively from

antibody to antibody.

The tail of the Y-shaped ab formed the The tail of the Y-shaped
ab formed the

constant region. The amino acid sequences

vary little from ab to ab.

Constant region is associated with antibody

mediated disposal of antigen (elimination of

ag)


	
The 3 short stretches in variable regions of

the H chain and L chain is the hypervariable

region.

This is the most of the sequence differences

among different Ab.among different Ab.

Hypervariable region of the Heavy chains and

Light chains form a 3D space for antigen-

binding surface.


	
A British immunologist named Rodney Porter

hydrolyzed the Ab molecules with papain,

spliting the Ig molecule into free fragments of

about equal size:

2 Fab ( Fragment antigen binding)

1 Fac (Fragment crystallizable) 1 Fac (Fragment
crystallizable)

Fab is responsible to bind antigen specifically.

Fc cannot bind antigen, but it is associated

with biologic functions of the antibody after

antigen is binded at Fab.


	
ANTIBODY MEDIATED DISPOSAL OF

ANTIGEN (antigen elimination)

The binding of antibodies to antigens forming

antigen-antibody complexes is the basis of

antigen disposal mechanism:

Neutralization

Agglutination

Precipitation

Complement fixation


	
Neutralization

Binding of Ab blocks the activity of antigen

(virus, bacteria).

For eg: Ab attach to the molecules that the

virus must use to infect body cell.virus must use to infect body
cell.

These microbes, now coated by an are readily

to be phagocytosed.

Thus, Ab act as an opsonin, which enhance

phagocytosis.


	
Agglutination

Clumping of bacteria at the same time

neutralizes and opsonizes the microbes.

Agglutination is possible because each Ab has Agglutination is
possible because each Ab has

at least two antigen binding site. IgM can link

together five or more viruses or bacteria

together.


	
Precipitation

Similar mechanism to agglutination.

The cross-linking of soluble Ag molecules

forming immobile precipitate that are disposed forming immobile
precipitate that are disposed

by phagocytes.


	
THE FIVE IMMUNOGLOBULIN CLASSES

IgM

IgG

IgA

IgD

IgE


	
IgM (Pentamer)

Consist of 5 Y-shaped monomers arranged in a

pentagonal structure (Pentamer).

The numerous antigen-binding sites make it

very effective in agglutinating antigens and in very effective
in agglutinating antigens and in

reactions involving complement.

IgM is too cross the placenta.

IgMs are the first circulating Ab to appear in

response to an initial exposure to an antigen.


	
Presence of IgM usually indicates a current

infection.

Their concentration in the blood then drops

rapidly.


	
IgG (monomer)

IgG is the most abundant of the circulating Ab.

Protects against bacteria, viruses, and toxins in

the blood and lymph.

It readily crosses blood vessels and enters

tissue fluid.

It also crosses placenta confering passive

immunity to the fetus.

It triggers action of the complement system


	
IgA (dimer)

Can be found in many body secretions (eg:

saliva, perspiration, tears,).

Main function to prevent attachment of viruses

and bacteria to epithelial surfaces.and bacteria to epithelial
surfaces.

It is present in the first milk produced

(colostrum)helps protect the infant from GI

infections.


	
IgD (monomer)

IgG do not activate complement and cannot

cross placenta.

Found on the surfaces of B cells, functioning

as antigen receptors that help initiation the

differentiation of B cells into plasma cells and

memory cells


	
IgE (monomer)

IgE molecule slightly larger than IgG.

The constant region attach to mast cells and

basophils when triggered by an antigen,

causing the cells to release histamine and other

chemicals that cause an allergic reaction.
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