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T Cell Activation is a Two Signal Process

First Signal: Recognition and binding by 04
TCR and coreceptor CD4 or CD8 ¥ iy

]l 87 coas
Second Signal: Costimulation (B7:CD28)
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B cell activation without the help of T cells

T-INDEPENDENT ANTIGEN T-INDEPENDENT ANTIGEN

Bcell

Complete absence of T-cell help. No
interactions no cytokines. At high
concentration B-cell mitogens.
Simultaneous activation of BCR and other
receptors on B cel!s (i.e. LPS binding protein NK cells etcTI-2 usually do not act as
/CDM/TLM) |nduce§ the B 'ceIIs 10 1 polyclonal B cell activators.

proliferate and differentiate

B CELL ACTIVATION

LPS POLY SACCARIDE

Strong crosslinking of BCR by
repetitive polysaccharide or protein
epitopes. Cytokine help provided by T,
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[ Intraceliular microbes | Examples |
Phagocyte Phagocytosed Intracellular bacteria:
@ - microbes that Mycobacteria
$ survive within Listeria monocytogenes
phagolysosomes Legionella preumophila
Fungi:
} Cryptococcus neoformans
Protozoa:
Leishmania
Trypanosoma cruzi
Microbes that escape
from phagolysosomes
into cytoplasm
(B Nonpha c cell Viruges:
>(e.g. al cell WLt Al
Cellular th;ﬁttslae:
or
for virus Protozoa:
Plasmodium falciparum
Cryptosporidium parvum
Microbes that infect
nonphagucylic cells
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Activation of
macropnages

codo Macrophage with
Ingesied microbes

CD4+ effector
T cell (Ti1 cel)

Responses of

activated macrophages

lKllling of phagocytosed microbee l

Inoroacod
expression of
MHC molecules
and costimulators
(B7 molecules)

cytokines (TNF, IL-1,
chemokines, 1L-12)

Secretion of

* Promotes growth and

differentiation of other T cells

L)

IFN-y" - Activates the macrophages

* Also stimulates production of antibodies
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Cell Activation :CD8* Cells

* Naive CD8" T cells

recognize antigen presented

by MHC I molecule.

CD8 co-receptor

; y + Costimulation also occurs by IL-2
k _‘%{P and other cytokines produced by
MHCI
helper T cells.

@ An MHC class | molecule displays MHC class | Processed T-cell
an antigen, such as a viral protein, molecule antigen receptor
on the surface of a target cell.

@ The activation of a cytotoxic Tcell
begins when the T-cell receptor
binds to the MHC class I/antigen
complex.

© There is costimulation of the
cytotoxic Tcell by CD8 and
other surface molecules.

@ There is costimulation by
cytokines, such as interleukin-2,
released from helper T cells.

6 The activated cytotoxic T cell
divides, the resulting daughter
cells divide, and so on, eventually
producing many cytotoxic T cells
(only two are shown here).

Daughter\‘
Tcell

Daughter

R T cell

PROCESS Figure I4.I5 Proliferation of Cytotoxic T Cells
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TH1 VS. TH2
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TH1 VS. TH2

Intracellular micre

mycobacteria)

xtracellular microbe:
(e.g. Leishmania and (e.g., bacteria and

helminchs)

daalilly 3.3 30 i) s TH2 Mia (TH2 gTHL ¢ ¢V
il Aot quas

Tn1 cel

Naive
CD4+
T cell

TH2 cell I '

|
£ Q) [P ===

ey,

)

/]

M.
activation: cell-
mediated immunity

.

Inhibits macrophage
activation

1
IL-10, IL-4, IL-13




Ve[ gV EEY

CYTOKINE

MACOPHAGE: IL1 - TNF

APC: IL12

Thl: IL2 - INFy =TNF

Th2: IL4-1L5-IL10-IL13
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