
Theories of Antibody Formation

RAKESH SHARDA

Department of Veterinary Microbiology

NDVSU College of Veterinary Science & A.H., 

MHOW







INSTRUCTIVE THEORIES



Instructive theories of antibody production
Instructive theories suggests that an immunocompetent cell is capable of
synthesizing antibodies of all specificity. The antigen directs the
immunocompetent cell to produce complementary antibodies. According to
these theories the antigen play a central role in determining the specificity of
antibody molecule. Two instructive theories were postulated as follows:

Direct template theory:
This theory was first postulated by Breinl and Haurowitz (1930). They suggested
that a particular antigen or antigenic determinants would serve as a template
against which antibodies would fold. The antibody molecule would thereby
assume a configuration complementary to antigen template. This theory was
further advanced as Direct Template Theory by Linus Pauling in 1940s.

Indirect template theory:
This theory was postulated by Burnet and Fenner (1949). They suggested that
the entry of antigenic determinants into the antibody producing cells induced a
heritable change in these cells. A genocopy of the antigenic determinant was
incorporated in genome of these cells and transmitted to the progeny cells.

However, instructive theories are no longer accepted









SELECTIVE  THEORIES OF ANTIBODY 
PRODUCTION





Selective theories

Selective theories suggests that it is not antigen, but the antibody molecule that
play a central role in determining its specificity. The immune system already
possess pre-formed antibodies of different specificities prior to encounter with
an antigen. Three selective theories were postulated as follows:

Side chain theory: This theory was proposed by Ehrlich (1898). According to this
theory, immunocompetent cells have surface receptors that are capable of
reacting with antigens, which have complementary side chains. When antigens
are introduced into host, they combine with those cell receptors that have a
complementary fit. This inactivates the receptors. There is an overproduction of
the same type of receptors that circulate as antibodies.

Natural selection theory: This theory was proposed by Jerne(1955). According to
this theory, during the embryonic life, millions of globulin molecules were formed
against all possible range of antigens. The antigen when introduced to the host
combines selectively with the globulin molecule present in serum that has the
nearest complementary fit. This globulin then stimulates antibody forming cells
to produce more quantities of the same type of antibody.



Selective theories (contd…..)

Clonal selection theory: This theory was proposed by Burnet (1957) stating
that the origin of immunological specificity exist in the cell, but not in the
serum. He proposed the most acceptable clonal selection theory. According
to this theory, a large number of immunocompetent cells (ICCs) bearing
specific antibody patterns are produced during fetal development by a
process of somatic mutations against all possible antigens.

This theory suggests that an individual ICC expresses membrane receptors
that are specific for a distinct antigen. This unique receptor specificity is
determined before the lymphocyte is exposed to antigen. Binding of antigen
to its specific receptor activates that cell and leads to cellular proliferation to
form clones, synthesizing the antibody.

The clonal selection theory is most widely accepted and provides a
framework for better understanding of the specificity, immunological
memory, and the property of recognition of self and non-self by adoptive
immunity.







The Clonal Selection Theory















The Immune Network Theory









Immune Network Theory

• Jerne posited that an antibody can be produced
and bind to the antigen-specific variable region of
another antibody, being called as anti-antibodies,
a process, which, in turn, triggers a successive
cascade of anti-anti-antibody production. This
cascade broadens the diversity of the antibody
population, and the network attains a state of
balance under normal conditions, which can be
perturbed and restored during additional antigen
exposures..





Immune Network Theory
• Every antigen combining site of an Ig molecule expresses its own

particular set of antigenic determinants called idiotopes and sum of all
idiotopes is collectively called as idiotype

• Jerne suggested that within an individual, the idiotopes expressed by a
particular clone will inevitably be recognised by other combining sites.
These in turn have their own idiotopes which will be recognised by a
further set of combining site and so on.

• Thus the entire immune system within an individual can be viewed as
clonal network or web of interacting molecules and cell receptors.

• Further the idiotype-anti idiotype interactions may lead to clonal
selection through expansion or elimination of specific clones.
Consequently, the elements of network will be in dynamic equilibrium and
the position of equilibrium is changed when antigen enters the system and
induces clonal expansion of specific sets of cells.

• As the combining sites of anti-idiotypic antibodies, which recognise
idiotopes, are structurally the same as the epitopes of the original external
antigen, therefore the anti-idiotopes can be regarded as an internal
image of a foreign antigen.






