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* 1. Constructionist side chain theory (Ehrlich)

» 2. Instructionist antigen template theory
(Pauling)

* 3. Selectionist natural selection theory (Jerne)

* 4. Accepted clonal selection theory (Burnet,
Talmage, Jerne)

* 5. Seminal confirmatory experiments
(Tonegawa, Nossal, Lederberg, many others)



Paul Ehrlich (1854—-1915)

Lecture "On Immunity with Special Reference
to Cell Life'", which he gave to the Royal Society
on 22 March 1900.



Linus Pauling (1901-1994)

Oct., 1940 A THEORY OF THE FORMATION OF ANTIBODIES 2645

SIX STAGES OF POSTULATED PROCESS
OF FORMATION OF ANTIBODY MOLECULE

v ™
FOUR STAGES OF POSTULATED PROCESS SATURATION OF ANTIGEN MOLECULE
OF FORMATION OF GLOBULIN MOLECULE WITH INHIBITION OF ANTIBODY FORMATION

Fig. 1.—Diagrams representing four stages in the process of.formation of a molecule of normal serum globulin (left
side of figure) and six stages in the process of formation of an antibody molecule as the result of interaction of the globulin
polypeptide chain with an antigen molecule. There is also shown (lower right) an antigen molecule surrounded by-
attached antibody miolecules or parts of molecules and thus inhibited from further antibody formation.



The way to get good ideas is to get lots of
ideas and throw the bad ones away

* © Linus Carl Pauling
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Item 06/079 from Box Number 30, Series 6 of the Records of
Frank Macfarlane Burnet from University of Melbourne
Archives, headed '1st draft of clonal selection theory of
antibody formation.' http://www.nature.com/
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42,

43.
At
45.
A6,

47,

A8.

A9,

Table 1. Nine propositions.

The stercospecific segment of cach antibody globulin is determined by a
unique sequence of amino acids.

The cell making a given antibody has a correspondingly unique sequence of
nucleotides in a segment of its chromosomal DNA: its “gene for globulin
synthesis.”

The genic diversity of the precursors of antibody-forming cells arises from a
high rate of spontaneous mutation during their lifelong proliferation.

This hypermutability consists of the random assembly of the DNA of the glob-
ulin gene during certain stages of cellular proliferation,

Each cell, as it begins to mature, spontancously produces small amounts of the
antibody corresponding to its own genotype.

The immature antibody-forming cell is hypersensitive to an antigen-antibody
combination: it will be suppressed if it encounters the homologous antigen
at this time,

The mature antibody-forming cell is reactive to an antigen-antibody combi-
nation: it will be stimulated if it first encounters the homologous antigen
at this time, The stimulation comprises the acceleration of protein synthesis
and the cytological maturation which mark a “plasma cell.”

Mature cells proliferate extensively under antigenic stimulation but are geneti-
cally stable and therefore generate large clones genotypically preadapted
to produce the homologous antibody.

These clones tend to persist after the disappearance of the antigen, retaining
their capacity to react promptly to its later reintroduction.
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The clonal selection theory can be
summarised with the following four tenets:

Each lymphocyte bears a single type of receptor
with a unique specificity (by V(D)J
recombination).

Receptor occupation 1s required for cell activation.

The differentiated effector cells derived from an
activated lymphocyte will bear receptors of
identical specificity as the parental cell.

Those lymphocytes bearing receptors for self
molecules will be deleted at an early stage.

http://en.wikipedia.org/wiki/Clonal selection
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Q0

helper T cell

dendritic cell

macrophage
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Po3zmizHaBaHHs “4yKoro”

I recognize
that one! Attack!

This one fits! )

T-nimgoount B-niMdoLmT KOMNJSIEMEHT

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html
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Antigen Presentation helper T cell

dendritic cell

\—-

activated
helper T cell

1. 2: 3. 4,

A phagocyte "eats" Parts of the bacteria The phagocyte The helper T cell

a bacteria. (antigen) goes to the presents the antigen is activated,
surface of the phagocyte to a helper T cell

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html



BOMBCTBO ypakeHMX KINTHH T-KUIEpamMu

Youre : .
history! virus-infected cell
I cancer cell

: bacterium-infected cell
killer T cell

The killer T cells terminate cancer cells
and cells infected by a virus or bacterium.

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html
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helper T cell

A plasma cell
N—
\ g

memory cell

A

B cell ——

\

bacteria

1. 2 S
The B cell finds an antigen It waits until it is activated Then the B cell divides
which matches its receptors. by a helper T cell. to produce plasma and

mermory cells,

I remember this
one! Red alert!

antibodies

A —
“ 3@
s "f>_
plasma cell That one looks
hactaria delicious! memory cell
4, 5. 6.
Plasma cells produce antibodies “Eater cells,” prefer intruders If the same intruder in-
that attach to the current type marked with antibodies, and vades again, memory cells
of invader, “eat” loads of them. help the immune system

to activate much faster.

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html
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(MakpodargIbNa JIaHKA)
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