Basic Immunology

13" |ecture:
Development of immunological memory

Comparison of the primary and secondary immune
response

Ferenc Boldizsar MD, PhD



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
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Primary and secondary antibody response
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B cell memory is a T-dependent mechanism!!

2 1gD Protein antigen
+ helper T cell

B cells 1A ﬂ

Spleen,
other Germinal center
i tion
lymphoid reac
organs _
J Polysaccharides, lipids, etc
LRI, e @
I": EEERAAHEER
Mucosal _
tissues, 'y Polysaccharides, lipids, etc

peritoneal 1

: o FREEEHENE
cavity A ptbbttbt-bobn OO
. B-1 cells ! HEHEHHHEHEHEH

T-dependent,
isotype-switched,
high-affinity
antibodies;

long-lived
plasma cells

IgG IgA IgE

R

T-independent,
mainly IgM;
short-lived

plasma cells

T-independent,
mainly IgM;
short-lived

plasma cells

Fig 12-3

Abbas, Lichtmann and Pillai. Cellular and Mole cular Immunology. 8" edition. Copyright © 2015 by Saunders, an imprint of Elsevier, Inc



B cell memory is a T-dependent mechanism!!
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Comparison of the primary and secondary
antibody response

Primary response Secondary response

Responding cell Naive B cell Memory cell
Frequency of antigen-specific 1:10* — 1:10° 1:103
cell

Isotype of secreted antibody IgM>1gG IgG, IgA, IgE
Latency period following 4-7 days 1-3 days
activation

Affinity of antibody low high
Somatic hypermutation low high
Quantity of antibody low 100-1000x higher
Recirculation Secondary lymphoid tissues Periphery
Complement receptor low high

expression



2. Memory T cells



Development of memory T cells
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Memory T cells

* Long-lived cells

e Survive in a quiescent state until re-
encounter 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* Lsel CCR7M
— migrate to secondary lymphoid organs
— rapid proliferation upon antigen challenge

« Effector memory T cells
— CD45R0O* Lsel'°e CCR7'°
— migrate to peripheral sites
— rapid effector function upon antigen challenge



Central and effector memory T cells
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Important characteristics of memory T cells

1. Clonal expansion: higher number of antigen-specific cells
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Important characteristics of memory T cells

2. Memory T cells express the CD45R0O isoform
CD45ABC CD45RO CD4

Alternatively

spliced exons ~51 nm

Cysteine rich

20-28 nm
Fn li-like
repeats ~13 nm
PTPase
domains

200 kDa 180 kDa
Shorter extracellular domain - tigher contact with TcR - more effective

signal transduction



Important characteristics of memory T cells

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

4. Memory T cells are less dependent on costimulation

Signaling . PI3-kinase/Akt
intermediates RAS/MAP-kinase

v | v
Functional ftProduction tSecretion T Cyclins Multiple

effects of Bcl-X, Bcl-2 of IL-2, ] Cell cycle mechanisms
' expression inhibitors

of IL-2R H
Cell Cell Differentiation
survival | |proliferation

to effector and
memory cells

Fig 9-4

Abbas, Lichtmann and Pillai. Cellular and Mole cular Immunology. 8" edition. Copyright © 2015 by Saunders, an imprint of Elsevier, Inc



Changes in T cells during the immune response
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