Lecture VII

Cytokines

Development of humoral
immune response
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FIGURE 13-1
Biological (a) Overview of the induction and function of cytokines. (b) Most cytokines

effects exhibit autocrine and/or paracrine action; fewer exhibit endocrine action.
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Examples of the cytokine attributes of pleiotropy. redundancy, synergy (synergism), and antagonism.
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FIGURE 15-8

Comparison of the three forms of the IL-2 receptor. Signal transduc-
tion is mediated by the B and ¥ chains, but all three chains are
required for high-affinity binding of IL-2.
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Cross-regulation by cytokines secreted from Tyl and T2 subsets. inhibitory effects. IL-12 and IL-4 preferentially stimulate formation of
Solid arrows indicate stimulatory effects; dashed arrows indicate the Ty1 and T2 subsets, respectively.




FIBURE 15158

In adult T-cell leukemia, infection of T cells with HTLV-1 leads to
constitutive expression of IL-2 and the IL-2 receptor (IL-2R). The
resulting autostimulation causes T-cell proliferation in the absence of
antigen. The virus-encoded protein Tax-1 promotes transcription of
the provirus genome by binding to the 5" LTR. It also stimulates
expression of an unknown DNA-binding factor(s) that binds to the
promoters (open boxes) of the IL-2 and IL-2R genes, stimulating
transcription of these genes.
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FIGURE 13-14
Experimental cytokine-related therapeutic agents offer the prospect receptor on the cell surface, thereby preventing interaction of the
of selectively modulating the immune response. (a,b) The agents cytokine with its receptor. (¢) Conjugation of a toxin with a cytokine

(blue) bind either to the cytokine (open circles) or to the cytokine results in destruction of cells expressing the cytokine receptor.
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An effective competence signal for B-cell activation involves two dis-
tinct signals induced by membrane events. Binding of a type 1 thy-
mus-independent (TI-1) antigen to a B cell provides both signals. A
thymus-dependent (TD) antigen provides signal 1 by cross-linking
mlg, but a separate interaction between CD40 on the B cell and
CDA40L on an activated Ty cell is required to generate signal 2.
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FIGURE 8-10
Sequence of events in B-cell activation by a thymus- Proliferating
dependent antigen. The cell-cycle phase of the B cell B cells

is indicated on the right.
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FIGURE 8-15

Schematic diagram of a peripheral lymph node showing anatomic
sites at which various steps in B-cell activation, proliferation, and dif-
ferentiation occur. The cortex is rich in B cells, and the paracortex
in T cells; both B and T cells are present in the large numbers in the
medulla. A secondary follicle comprises the follicular mantle and ger-
minal center, which contains three distinct zones.
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Numerous cytokines participate in B-cell proliferation and class
switching during differentiation into plasma cells. Binding of the pro-
liferation cytokines, which are released by activated Ty cells, provide
the progression signal needed for proliferation of activated B cells. The

indicated cytokine effects have been demonstrated; however, similar
or identical effects may be mediated by other cytokines. Class switch-
ing in the response to thymus-dependent antigens also requires the
CD40/CD40L interaction, which is not indicated here.
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Hemolytic plaque assays. (a) A direct assay detects [gM-secreting plasma
cells, which are predominant in a primary response. (b) In an indirect
assay, which detects both IgM- and IgG-secreting plasma cells, antibod-
ies against mouse IgG are added so that complement-mediated lysis of
IgG-SRBC complexes will occur. By subtracting the direct PFC from

the indirect PFC, the number of IgG-secreting plasma cells can be
determined. In a secondary response, the indirect PFC is high and the
direct PFC is low. (c) The response to immunization with antigens
other than SRBCs can be determined with the hemolytic plaque assay
if the immunizing protein or hapten is coupled to SRBCs.
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Network theory proposed by Niels Jerne. (a) Each antibody molecule
expresses unique variable-region epitopes called idiotopes; the sum of
the idiotopes is its idiotype. Idiotopes may coincide with the antigen-
binding site, or paratope. (b) According to the network theory, the
immune response to an antigen results in the formation of anti-idio-
type antibodies specific for the individual idiotopes of the primary

antibody (Ab-1). These anti-idiotype antibodies (Ab-2) in turn
induce the formation of anti-anti-idiotype antibodies (Ab-3). A net-
work of interacting antibodies is thus formed that serves to regulate
the immune response. Note that the anti-idiotype antibody to the
paratope of Ab-1 is an internal image of the original epitope on
the antigen.



