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• 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

Immunological memory



1. Memory B cells



Development of memory B cells
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Primary and secondary antibody response
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B cell memory is a T-dependent mechanism!!
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B cell memory is a T-dependent mechanism!!
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Primary response Secondary response

Responding cell Naive B cell Memory cell

Frequency of antigen-specific 

cell

1:104 – 1:105 1:103

Isotype of secreted antibody IgM>IgG IgG, IgA, IgE

Latency period following 

activation

4-7 days 1-3 days

Affinity of antibody low high

Somatic hypermutation low high

Quantity of antibody low 100-1000x higher

Recirculation Secondary lymphoid tissues Periphery

Complement receptor 

expression

low high

Comparison of the primary and secondary 

antibody response



2. Memory T cells
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Fig 9-2

Development of memory T cells



• Long-lived cells

• Survive in a quiescent state until re-
encounter with antigen

• Enhanced ability to react with antigen

• Generate new effector cells upon 
encounter with antigen

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

Central and effector memory T cells



= CD62L

Central and effector memory T cells



Important characteristics of memory T cells 

1. Clonal expansion: higher number of antigen-specific cells

Fig 9-12
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Important characteristics of memory T cells 

2. Memory T cells express the CD45RO isoform

180 kDa

Shorter extracellular domain → tigher contact with TcR → more effective 

signal transduction

200 kDa



Important characteristics of memory T cells 

3. Effector memory T cells migrate to peripheral tissuesChapter 3 – Leukocyte Circulation and Migration into T issues46
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FIGURE 3-6  Molecules involved in migrat ion of naive and effector T lymphocytes. A, Naive T lymphocytes home to lymph nodes as 

a result of L-selectin binding to peripheral lymph node addressin (PNAd) on high endothelial venules, which are present only in secondary 

lymphoid organs, and as a result of binding chemokines (CCL19 and CCL21) displayed on the surface of the high endothelial venule. Activated 

T lymphocytes, including effector cells, home to sites of infection in peripheral tissues, and this migration is mediated by E-selectin and 

P-selectin, integrins, and chemokines that are produced at sites of infection. Additional chemokines and chemokine receptors, besides the 

ones shown, are involved in effector/memory T cell migration. B, The adhesion molecules, chemokines, and chemokine receptors involved 

in naive and effector/memory T cell migration are described.
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Important characteristics of memory T cells 

4. Memory T cells are less dependent on costimulation
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T cell type Naive Effector Memory

Phenotype small large, activated small

High affinity IL-2R 

(CD25)

low high low

Lymph node homing 

receptor (CD62L)

high low low, variable

Adhesion molecules: 

Integrins, CD44

low high high

Chemokine receptor

CCR7

high low variable

CD45 Isoform CD45RA CD45RO CD45RO, variable

Effector function After days Yes After hours !!!

APC mainly DCs - B cells, macrophages, 

DCs

Migration, homing Lymph nodes Site of inflammation Site of inflammation

Mucosa, skin

Changes in T cells during the immune response
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