Lab4 Practical Immunology

Antibody Structure

Introduction

Antibodies are secreted by B_ cells of the adaptive immune system, mostly
by differentiated B- cells called plasma cells. Antibodies can occur in two
physical forms, a soluble form that is secreted from the cell to be free in
the blood plasma , and a membrane-bound form that is attached to the
surface of a B cell and is referred to as the B-cell receptor (BCR). The BCR
is found only on the surface of B- cells and facilitates the activation of these
cells and their subsequent differentiation into either antibody factories
called plasma cells or memory B- cells that will survive in the body and
remember that same antigen so the B- cells can respond faster upon future
exposure. In most cases, interaction of the B- cell with a T- helper cell is
necessary to produce full activation of the B cell and , therefore, antibody
generation following antigen binding. Soluble antibodies are released into
the blood and tissue fluids, as well as many secretions to continue to survey

for invading microorganisms.

Antibodies are immune system-related proteins called immunoglobulins
.Each antibody consists of four polypeptides— two heavy chains and two

light chains joined to form a "Y" shaped molecule.

The amino acid sequence in the tips of the "Y" varies greatly among
different antibodies. This variable region, composed of 110-130 amino
acids, give the antibody its specificity for binding antigen. The variable
region includes the ends of the light and heavy chains. Antibodies are
divided into five major classes, IgM, 1gG, IgA, IgD, and IgE, based on their

constant region structure and immune function.


https://en.wikipedia.org/wiki/B_cell
https://en.wikipedia.org/wiki/Plasma_cells
https://en.wikipedia.org/wiki/Blood_plasma
https://en.wikipedia.org/wiki/Cell_membrane
https://en.wikipedia.org/wiki/B_cell
https://en.wikipedia.org/wiki/B-cell_receptor
https://en.wikipedia.org/wiki/Plasma_cell
https://en.wikipedia.org/wiki/Memory_B_cell
https://en.wikipedia.org/wiki/T_cell
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Secretion
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NATURE OF ANTIGEN-ANTIBODY REACTIONS

Lock and Key Concept

The combining site of an antibody is located in the Fab portion of the
molecule and is constructed from the hypervariable regions of the heavy and
light chains. X-Ray crystallography studies of antigen-antibody interactions
show that the antigenic determinant nestles in a cleft formed by the
combining site of the antibody. Thus, our concept of antigen-antibody
reactions is one of a key (i.e. the antigen) which fits into a lock (i.e. the

antibody).
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Non-covalent Bonds
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The bonds that hold the antigen to the antibody combining site are all non-

covalent in nature. These include hydrogen bonds, electrostatic bonds, Van

der Waals forces and hydrophobic bonds. Multiple bonding between the

antigen and the antibody ensures that the antigen will be bound tightly to the

antibody.

Reversibility

Since antigen-antibody reactions occur via non-covalent bonds, they are by

their nature reversible .
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AFFINITY AND AVIDITY
Affinity

Antibody affinity is the strength of the reaction between a single antigenic
determinant and a single combining site on the antibody. It is the sum of the
attractive and repulsive forces operating between the antigenic determinant
and the combining site of the antibody .

Affinity is the equilibrium constant that describes the antigen-antibody

reaction. Most antibodies have a high affinity for their antigens.
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Avidity

Avidity is a measure of the overall strength of binding of an antigen with
many antigenic determinants and multivalent antibodies. Avidity is
influenced by both the valence of the antibody and the valence of the
antigen. Avidity is more than the sum of the individual affinities.
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To repeat, affinity refers to the strength of binding between a single

antigenic determinant and an individual antibody combining site whereas
avidity refers to the overall strength of

antigens and antibodies.
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