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Antibody-Antigen Interaction

Now that you know what an antigen and antibody are, let us
consider the interaction between them. The strength of
interaction between antibody and antigen at single antigenic
sites can be described by the affinity of the antibody for the
antigen. Within each antigenic site, the variable region of the
antibody “arm” interacts through weak noncovalent forces with
antigen at numerous sites. The greater the interaction, the
stronger the affinity.

Avidity is perhaps a more informative measure of the overall
stability or strength of the antibody-antigen complex. It is
controlled by three major factors: antibody epitope affinity, the
valence of both the antigen and antibody, and the structural
arrangement of the interacting parts.

Ultimately these factors define the specificity of the antibody,
that is, the likelihood that the particular antibody is binding to a
precise antigen epitope.
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The specific association of antigens and antibodies is dependent
on hydrogen bonds, hydrophobic interactions, electrostatic
forces, and Van der Waals forces. These are of a weak,
noncovalent nature, yet some of the associations between
antigen and antibody  can be quite  strong.
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FACTORS AFFECTING ANTIGEN-ANTIBODY

REACTIONS
The antigen-antibody reaction can be influenced by several
factors. Some of the more common factors are:
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Temperature

The optimum temperature for antigen-antibody reaction will
depend on the chemical nature of the epitope, paratope, and
the type of bonds involved in their interaction. For example,
hydrogen bond formation tends to be exothermic. These




bonds are more stable at lower temperature and may be more
important when dealing with carbohydrate antigens
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pH
The effect of pH on the equilibrium constant of the antigen-
antibody complex lies in the pH range of 6.5 and 8.4. Below pH
6.5 and above pH 8.4, the antigen-antibody reaction is strongly
inhibited. At pH 5.0 or 9.5, the equilibrium constant is 100-fold
lower than at pH 6.5 - 7.0. Under extreme pH conditions,

antibodies may undergo conformational changes that can
destroy the complementarity with the antigen.
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lonic Strength
Effect of ionic strength on antigen-antibody reaction is

particularly important in blood group serology. Here the
reaction is significantly influenced by sodium and chloride ions.




For example, in normal saline solution, Na+ and Cl— cluster
around the complex and partially neutralize charges, potentially
interfering with antibody binding to antigen. This could be
problematic when low-affinity antibodies are used. It is well
known that, when exposed to very low ionic strengths, v-
globulins aggregate and form reversible complexes with
lipoproteins of red blood cells, leading to their sedimentation.
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