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Steps in maturation and selection of B lymphocytes
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Phases of humoral immune responses.
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T-dependent and T-independent antibody responses.
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Features of primary and secondary

antibody responses.
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Properties of antibodies Bt i
and T cell antigen revreaspreeeteenes
receptors (TCRs).
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Antigen receptor—-mediated signal transduction in
B lymphocytes.
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Signal transduction in T and B lymphocytes.
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Role of innate immune signals in B cell activation.
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Functional
consequences of
antigen receptor-
mediated B cell
activation.
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Sequence of events in helper T cell-dependent
antibody responses.
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The principle of conjugate vaccines:
the hapten-carrier concept.
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Figure 7.9: The principle of conjugate vaccines: the hapten-carrier concept.

In order to generate strong antibody responses against a microbial polysaccharide, the polysaccharide is coupled to a protein (in this case,
tetanus toxoid). B cells that recognize the polysaccharide ingest it and present peptides from the protein to helper T cells, which stimulate the
polysaccharide-specific B cells. Thus isotype switching, affinity maturation, and long-lived plasma cells and memory cells (all features of
responses to proteins) are induced in a response to polysaccharides. (Note that some B cells will also recognize the tetanus toxoid and
antibodies will be produced against the carrier protein, but this has no bearing on the antipolysaccharide response.) Ig, Immunoglobulin.

New figure!



Mechanisms of helper T cell-mediated activation
of B lymphocytes.

' & N & ) r )

Activated B cells are B cell
helper T cell activated by proliferation
expresses CD40L, CD40 engagement, and
secretes cytokines cytokines differentiation
CD40

CD40 ligand

o9 ¢
Cytokine <-@¥
receptor Cytokines




The germinal center reaction.
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Immunoglobulin (Ig) heavy-chain isotype (class)
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Mechanism of
immunoglobulin heavy-
chain isotype switching.
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Affinity maturation in antibody responses.
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Selection of high-affinity B

cells in germinal centers. ;
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Features of Antibody responses to T-dependent
and T-independent antigens.
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