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The Fundamental Problem of
Immunology:

How do you recognize every
possible pathogen -

even pathogens that have never
existed before in all of evolutionary

history, such as a new strain of flu
or HIV?

Solution: Clonal Selection

.".\"DI’QP':}

Make detectors (receptors) at

random.
Select and amplify the useful ones.
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PROBLEM: Clonal selection is
too good! . Clonal Deletion

Initial receptor repertolre

Everything is recognized including @
self. -
B o

Ubiquitous sell antigens
QL Z

Self antigens bind to receptors on newly formed cells

Solution:)Delete clones that
recognize self.

Z) Ftﬁe +une f€-¢°9""+"°"‘ ~Self molecule

— < "z
< pe < .F‘ ¢ I+ L) Death of cells (clonal deletion) that bind self lntlgens leaving mature self-tolerant repertolre
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Maturation of the Immune Response

average
affinity

time

Classical explanation: competition for limiting
amounts of antigen causes low affinity cells to
drop out of the response, leaving only high affinity
B cells.
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Rounds of mutations

How can the immune system
implement phasic mutation?
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