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Immunological memory

• The ability to respond faster and stronger
to repeated exposure to the same microbe
• Part of the adaptive immune response
• Relies on both T (CD4+ and CD8+) and B
cells

1. Memory B cells

Development of memory B cells

apter 12 – B Cell Activation and Antibody Production
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FIGURE 12-1 Phases of the humoral immune response. The activation of B cells is initiated by specific recognition of antigens

by the surface Ig receptors of the cells. Antigen and other stimuli, including helper T cells, stimulate the proliferation and differentiation of the
specific B cell clone. Progeny of the clone may differentiate into plasma cells that produce IgM or other Ig isotypes (e.g., IgG), may undergo
Abbas, Lichtmann and Pillai. Cellular and Molecular Immunology. 8th edition. Copyright © 2015 by Saunders, an imprint of Elsevier, Inc

Primary and secondary antibody response

ANTIGEN RECOGNITION AND ANTIGEN-INDUCED B CELL ACTIVATION
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B cell memory is a T-dependent mechanism!!

242 Chapter 12 – B Cell Activation and Antibody Production

IgD

Follicular
B cells

Spleen,
other
lymphoid
organs

Protein antigen
+ helper T cell

B T

IgM

T-dependent,
isotype-switched,
high-affinity
antibodies;
long-lived
plasma cells
IgG

Germinal center
reaction
IgM

T-independent,
mainly IgM;
short-lived
plasma cells

IgM

T-independent,
mainly IgM;
short-lived
plasma cells

Polysaccharides, lipids, etc.

IgM
Polysaccharides, lipids, etc.
CD5
B-1 cells

IgE

IgM

Marginal
zone B cells

Mucosal
tissues,
peritoneal
cavity

IgA

FIGURE 12-3 Distinct B cell subsets mediate different types of antibody responses. Follicular B cells respond to protein
antigens and thus initiate T-dependent antibody responses. T-independent responses to multivalent antigens are mediated mainly by marginal zone
B cells in the spleen and B-1 cells in mucosal sites. These functional distinctions between subsets are not absolute.

Fig 12-3

cells and transported into follicles, where they can
B cells enter secondary lymphoid tissues (spleen, lymph
Abbas,
Lichtmann
and Pillai.
Cellular
and Molecular
8thactivate
edition. Copyright
B cells. © 2015 by Saunders, an imprint of Elsevier, Inc
nodes,
mucosal
lymphoid
tissues)
through
blood Immunology.
vessels

B cell memory is a T-dependent mechanism!!

HELPER T CELL–DEPENDENT ANTIBODY RESPONSES
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Comparison of the primary and secondary
antibody response
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2. Memory T cells

Development of memory T cells

SIGNALS FOR T LYMPHOCYTE ACTIVATION
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FIGURE 9-2 Phases of T cell responses. Antigen recognition by T cells induces cytokine (e.g., IL-2) secretion, particularly in
CD4+ T cells, clonal expansion as a result of cell proliferation, and differentiation of the T cells into effector cells or memory cells. In the
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Memory T cells
• Long-lived cells
• Survive in a quiescent state until reencounter with antigen
• Enhanced ability to react with antigen
• Generate new effector cells upon
encounter with antigen

Central and effector memory T cells
• Central memory T cells
– CD45RO+ Lselhi CCR7hi
– migrate to secondary lymphoid organs
– rapid proliferation upon antigen challenge

• Effector memory T cells
– CD45RO+ Lsello CCR7lo
– migrate to peripheral sites
– rapid effector function upon antigen challenge
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Important characteristics of memory T cells
2. Memory T cells express the CD45RO isoform

200 kDa

180 kDa

Shorter extracellular domain à tigher contact with TcR à more effective
signal transduction

46

Important characteristics of memory T cells
3. Effector memory T cells migrate to peripheral tissues

Chapter 3 – Leukocyte Circulation and Migration into Tissues
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capable of presenting self antigens to T cells, but because
these tissue APCs express only low levels of costimulators,
potentially self-reactive T cells that see the self antigens
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costimulation by the B7:CD28 path

Important characteristics of memory T cells
4. Memory T cells are less dependent on costimulation
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Changes in T cells during the immune response
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