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• Die Fähigkeit schneller und stärker auf 
wiederholte Exposition zur Mikrobe zu 
reagieren

• Teil des adaptiven Immunsystems

• Ist sowohl auf T- (CD4+ und CD8+) und B-
Zellen angewiesen

Immunologisches Gedächtnis



1. B-Gedächtniszellen



Entwicklung der B-Gedächtniszellen
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Primäre und sekundäre Antikörperantwort
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B-Zell Gedächtnis ist ein T-Zell abhängiger Mechanismus!!!
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Fig 12-3

Chapter 12 – B Cell Activation and Antibody Production242

B cells enter secondary lymphoid tissues (spleen, lymph 
nodes, mucosal lymphoid tissues) through blood vessels 
located in the T cell zones, and then they migrate into 
the follicles, the B cell zones of these tissues. The move-
ment into lymphoid follicles is guided by the chemokine 
CXCL13 secreted by follicular dendritic cells, the major 
stromal cell type in the follicle, as well as by other stromal 
cells. CXCL13 binds to the CXCR5 chemokine receptor 
on the recirculating naive B cells and attracts these cells 
into the follicles. As we will discuss later, the same che-
mokine-receptor pair is also important during immune 
responses because it can attract a subset of activated T 
cells to the follicle.

Antigen may be delivered to naive B cells in lymphoid 
organs in different forms and by multiple routes. Anti-
gens that enter by crossing an epithelial barrier as well as 
antigens in the circulation are collected and brought to 
the follicles by several mechanisms (Fig. 12-4).
  
 !  Most antigens from tissue sites are transported to 

lymph nodes by afferent lymphatic vessels that drain 
into the subcapsular sinus of the nodes. Soluble anti-
gens, generally smaller than 70 kD, may reach the B 
cell zone through conduits that extend between the 
subcapsular sinus and the follicle and interact directly 
with specific B cells.

 !  Subcapsular sinus macrophages capture large microbes 
and antigen-antibody complexes and deliver these to 
follicles, which lie under the sinus.

 !  Many relatively large antigens that enter the node 
through afferent lymphatic vessels are not captured 
by subcapsular sinus macrophages and are too large 
to enter the conduits. These antigens may be cap-
tured in the medullary region by resident dendritic 

cells and transported into follicles, where they can 
activate B cells.

 !  Antigens in immune complexes may bind to comple-
ment receptors (in particular the complement receptor 
type 2 or CR2) on marginal zone B cells, and these cells 
can transfer the immune complex–containing antigens 
to follicular B cells.

 !  Immune complexes may also bind to the complement 
receptor CR2 on the surface of follicular dendritic cells 
and the antigens in these complexes are then presented 
to antigen-specific B cells.

 !  Blood-borne pathogens may be captured by plasmacy-
toid dendritic cells in the blood and transported to the 
spleen, where they may be delivered to marginal zone 
B cells.

 !  Polysaccharide antigens can be captured by mac-
rophages in the marginal zone of splenic lymphoid 
follicles and displayed or transferred to B cells in this 
area.

  
In all of these cases, the antigen that is presented to B 

cells is generally in its intact, native conformation and is not 
processed by antigen-presenting cells. This, of course, is one 
of the important distinctions between the forms of antigens 
recognized by B and T lymphocytes (see Chapter 6).

Activation of B Cells by Antigens and Other Signals

Antigen and cytokines play important roles in the sur-
vival of naive B cells. Naive follicular B cells survive for 
limited periods until they encounter antigen (see Chap-
ter 2). Follicular B cell survival depends on signals from 
the BCR as well as on inputs received from a tumor 
necrosis factor (TNF) superfamily cytokine called BAFF 
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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.



B-Zell Gedächtnis ist ein T-Zell abhängiger Mechanismus!!!
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primäre Antwort sekundäre Antwort

Reagierende Zelle Naive B Zelle Gedächtniszelle

Häufigkeit der Antigen-
spezifischen Zelle

1:104 – 1:105 1:103

Isotyp des sekretierten 
Antikörpers

IgM>IgG IgG, IgA, IgE

Latenzperiode nach Aktivierung 4-7 Tage 1-3 Tage

Antikörperaffinität niedrig hoch

Somatiche Hypermutation niedrig hoch

Anzahl der Antikörper niedrig 100-1000x höher

Rezirkulation Sekundäres Lymphgewebe Peripherie

Komplementrezeptor Expression niedrig hoch

Vergleich der primären und sekundären 
Antikörperantwort



2. T-Gedächtniszellen
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Entwicklung der T-Gedächtniszellen



• Langlebige Zellen

• Überleben in einem Ruhezustand bis zur 
erneuten Begegnung mit dem Antigen

• Verbesserte Fähigkeit auf das Antigen zu 
reagieren

• Generiert neue Effektorzellen bei 
Begegnung mit dem Antigen

T-Gedächtniszellen



• Zentrale-Gedächtnis-T-Zellen
– CD45RO+ Lselhi CCR7hi
– Migrieren in sekundäre Lymphorgane
– Rapide Proliferation bei Antigen 

Herausforderung

• Effektor-Gedächtnis-T-Zellen
– CD45RO+ Lsello CCR7lo
– Wandern in die Peripherie
– Schnelle effektor Funktion bei Antigen 

Herausforderung

Zentrale und Effektor Gedächtnis-T-Zellen



= CD62L

Zentrale und Effektor Gedächtnis-T-Zellen



Wichtige Eigenschaften von T-Gedächtniszellen
1. Klonale Expansion: erhöhte Zahl antigenspezifischer

Zellen

Fig 9-12
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2. T-Gedächtniszellen exprimieren die CD45RO Isoform

180 kDa
kürzere extrazelluläre Domäne → engerer Kontakt mit dem TcR → 
effektivere Signalübertragung

200 kDa

Wichtige Eigenschaften von T-Gedächtniszellen



3. Effektor-Gedächtnis-T-Zellen wandern in peripheres Gewebe
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Fig 3-6

Wichtige Eigenschaften von T-Gedächtniszellen



4. T-Gedächniszellen sind weniger abhängig von Kostimulation
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Fig 9-4

Wichtige Eigenschaften von T-Gedächtniszellen



T cell type Naive Effector Memory

Phänotyp klein groß, aktiviert klein

Hochaffine IL-2R (CD25) niedrig hoch niedrig

Lymphknoten-Homing 
Rezeptor (CD62L)

hoch niedrig niedrig, variabel

Adhäsions Moleküle: 
Integrine, CD44

niedrig hoch hoch

Chemokin Receptor CCR7 hoch niedrig variabel

CD45 Isoform CD45RA CD45RO CD45RO, variabel

Effektor Funktion nach einigen Tagen Ja Nach Stunden!!!

APC hauptsächlich DCs - B Zellen, Makrophagen, 
DCs

Migration, Homing Lymphknoten Entzündungsort Entzündungsort,
Mukosa, Haut

Veränderung in den T-Zellen während der Immunantwort


