T -lymphocytes

* T cell receptor

T — cytotoxic (CD8) cells
* T — helper (CD4) cells

* Activation of T cells

T cell receptor

* Alpha and beta polypeptide chains
* Antigen - major histocompatibility (MHC) binding site
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T-helper cell; recognizes antigen Antigen-presenting cells presenty

presented by MHC class Il molecules exogenous antigen (originated
16-5 outside of the cell) in the groove

of MHC class || molecules

T — cytotoxic cells

* Induce apoptosis
* Produce cytokines

* Recognize MHC class I molecules and endogenous
antigen




Figure 16.18
T-cytotoxic cells
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T — helper cells

* Recognize MHC class II and exogenous antigen

* Ex. Thl cells recognize antigens bound to MHC 11
molecules on macrophages

* Ex. Th2 cells recognize antigens bound to MHC II

molecules on B cells




Figul‘e 1 6. 1 9 Macrophage engulfs materials
T-helper cells

Macrophage degrades proteins in
phagosome into peptide fragments
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Figure 16.9 B cell, ™"
T cell interactions

1) B-cell receptor binds to antigen 2) B cell internalizes antigen

Antigen fragment presented
by MHC class Il molecule

T-cell receptor

\chtokine delivery

3) B cell degrades antigen 4) If the T-cell receptor of an effector,
into peptide fragments, T-helper cell binds to one of the
then presents them in fragments, then cytokines are
the groove of MHC class || delivered to the B cell, initiating

16-10 molecules that reside the process of clonal expansion.

on the B-cell surface




Activation of T cells

* Dendritic cells
* Activated macrophages

16-11

MHC class Il molecule
T-cell receptor

Co-stimulatory
molecule
CD8

Particulate and soluble material,
including microbial fragments
(LPS, peptidoglycan)

MHC class | molecule

T-cell receptor
Co-stimulatory P

molecule MHC class Il

molecule

Dendritic cells in the tissues collect
particulate and soluble antigen.

When a toll-like receptor is engaged,

the cell produces co-stimulatory molecules.

MHC class | molecule

En route to the secondary lymphoid organs, the

3 dendritic cells mature to become antigen-presenting
Flgure 1 6'20 cells. Peptides from the collected material can be
. . presented by both MHC class 1 and MHC class Il
Activation of T cells molecules. Dendritic cells that have engulfed

microbial fragments produce co-stimulatory molecules.
Naive T cells that recognize antigen presented by a dendritic
cell that expresses co-stimulatory molecules may become
16-12 activated, allowing them to proliferate and develop their
0s,
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* Antibody — dependent cellular cytotoxicity (ADCC)
Kill cells that do not have the MHC class molecules

Natural Killer (NK) cells

16-14

Figure 16.6
Protective outcomes
of Ab-Ag binding
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Lymphocyte development

* Generation of diversity
* Negative selection of self — reactive B and T cells

16-15
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Antibody diversity




Negative selection

* Eliminate B cells that recognize “self” molecules
(ie, “clonal deletion”; failure creates autoantibodies)
* B cells do not respond (no specific T cell interaction)

* Eliminate T cells that do not recognize MHC (“positive
selection™)

* Eliminate T cells that bind to self peptides presented by
MHC molecules (“negative selection”)
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Primary lymphoid organ Primary lymphoid organ
(bone marrow) (thymus)
Immature B cells Immature T cells
Mature (naive) B GE‘N / Mature (naive) T cells
Tissues Secondary lymphoid organs.
Travel to secondary lymphoid tissue,
developing into antigen-presenting Antigen presenied by MHG Class | o R
= cells; co-stimulatory molecules are molecules in the presence of dAcW‘atmm pmc:lfleraﬂom
expressed if antigen represents co-stimulatory molecules activates ;“: Up;'emu L Memary
microbial invasion or tissue damage. naive T-cytotoxic cells. Naive T-cytotoxic effector T cell functions T-cytotoxic cells
Dendritic cells (CD8) cells : e Effector
Activation, proliteration, T-cytotoxic cells
gather antigen
development of Memory
Naive T-helper  effector T cell functions T-helper cells
5 e
Antigen presented by MHC Class |1 (CD4) calls Effector

molecules in the presence of
co-stimulatory molecules aclivates
naive T-helper cells

T-helper cells
Activates B cells I
that present antigen

Th2 Th1
T-dependent antigens

Free antigen Naive B cells Activati i ion, class
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on site of infection and duration of exposure,
the class may be IgM, 19G, IgA, or IgE Memory cells

Th 1 cells activate macrophages that present
antigen via MHC class |l molecules; also produce
cytokines that orchestrate other responses

Effector T-cytotoxic cells destroy cells
that presented antigen via MHC class | =

molecules; also produce cytokines that
allow neighboring cells to become more
vigilant against intracellular pathogen.

'“'* Figure 16.21 — Summary of the immune system




