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Lymphoid Organs: Sites of Antigen Encounter

Lymphocytes and Naive lymphocytes
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Figure 1.19 The Immune System, 3ed. (© Garland Science 2009)
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Organization of a Lymph Node

Lymph node

dendritic cell
loaded with
antigen B-cell subcapsular

follicle sinus

cortical
sinus




Lymphoid Tissue Inducer (LTi) Cells and Stromal Cells

Retinoic acid signals
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Fibroblast Reticular Cells Facilitate Interactions
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Naive T-Cells Encounter Antigen During
 Recirculation Through Peripheral Lymphoid Organs
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Antigen-Specific T-Cells Are Trapped
iIn Lymphoid Tissues

Antigen-specific T cells are efficiently
recruited to and retained in the lymph
node where antigen is detected
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Lymphocytes Enter the Tissues Through HEVs

Circulating lymphocyte
enters a high endothelial
venule in the lymph node
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Activation of integrins by chemokines is responsible
for the entry of naive T cells into lymph nodes

Binding of L-selectin to vascular addressins in different lymphoid tissues
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Activation of Integrins by Chemokines
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Egress of Lymphocytes
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DCs Carry Antigens From the Site of Infection
to Secondary Lymphoid Tissues

Antigen uptake by Langerhans
cells in the epidermis of the skin
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Dendritic Cells Present Protein Antigen

Routes of antigen processing and presentation by dendritic cells
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Dendritic cells are not necessarily infected, but they need to display viral antigen



Stages of Dendritic Cell Maturation
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Stages of Dendritic Cell Maturation
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Stages of Dendritic Cell Maturation

CCR?7 directs migration of dendritic cells into
the lymph node. This is associated with
reduced synthesis of new MHC molecules
and expression of co-stimulatory molecules

peptide:
MHC

CCR7

B7

Lymph node

N

v
Activated dendritic cell in T-cell zone
primes naive T cells




Stages of DC Maturation

Dendritic cells in peripheral tissues

CCR7+

Green: MHC I

Red: Lysosomes S P 4 denctc— 7
e cell 1

B7 and MHC

Figure 9.12 Janeway’s Immunobiology, 9th ed. (© Garland Science 2017)



Question

* What are the three major surface changes
of dendritic cells after antigen encounter?
What are their functions?



Properties of Antigen Presenting Cells
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T Cell Activation Requires Prolonged Interaction with APC
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Immunological Synapse
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Activation of Naive T Cells
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IL-2 Promotes Cell Growth and Differentiation
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Activated T Cells Secret and Respond to IL-2




Clonal Expansion and Contraction
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Question

* What are the three signals for T cell
priming?

« Can you draw it?



Question

* Which cytokine is most important in T-cell
activation?

A) IL-2
B) IL-4
C) IL-8
D) IL-10
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Cell Signalling in Clonal Expansion
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Requirement of Both Signals
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Figure 9.23 Janeway's Inmunobiology, 8ed. (© Garland Science 2012)
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ITAMs Recruit ZAP-70

Autoinhibited conformation of ZAP-70

Phosphorylation of the ITAM recruits
ZAP-70, which is then activated by
phosphorylation
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TCR Activates ZAP-70

Lck phosphorylates the ITAMs in the

TCR upon co-receptor engagement
with antigen:MHC
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TCR Activates ZAP-70

Activated ZAP-70 phosphorylates
LAT and SLP-76, initiating four
signaling molecules
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Co-stimulation is Required for TCR Signaling
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Complicated Signaling Cascades

TCR:CD3 complex

Lck #
ol 1

Lck phosphorylates tyrosine residues on
the CD3 and { ITAMs, allowing ZAP-70 to bind
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Lck activates ZAP-70, which in turn phosphorylates LAT and SLP-76. SLP-76
and LAT bind phospholipase C-y (PLC-y).

PLC-y is activated by Itk, and cleaves phosphatidylinositol bisphosphate (PIP,)
to yield diacylglycerol (DAG) and inositol trisphosphate (IP5)
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Figure 7.15 Janeway's Immunobiology, 8ed. (© Garland Science 2012)



IL-2 Expression Requires Binding of All Transcription Factors
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CTLA-4 Inhibits B7

CTLA-4 binds two B7 homodimers compared
to one for CD28, has much higher affinity
and outcompetes CD28 for B7 binding

CTLA-4 can be internalized with bound
B7, removing B7 from the APC surface

CTLA-4 may transmit a negative signal
that inhibits T-cell receptor signaling
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Case Study: Wiskott-Aldrich Syndrome

« Patient:
Male infant, Normally developed
Recurrent infection
Eczema, Asthma, Bloody diarrhea
Autoimmmune hemolytic anemia
Thrombocytomia with small platelets
Poor antibody response
Reduced T cell function

« Diagnosis:
Wiskott-Aldrich Syndrome

« Treatment:
Bone Marrow Transplantation and cured



Smaller Platelets

WAS platelets are smaller than normal
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Figure 16.3 Case Studies in Inmunology, 6ed. (© Garland Science 2012)



Impaired T-cell capping
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WAGSP is required for Actin Organization
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Figure 16.6 Case Studies in Inmunology, 6ed. (© Garland Science 2012)



What's Wrong with the Patient?

* Deficient in WASP leads to defect in cell
migration, immune synapse formation and
cell division.

* Impaired positive/negative selection
* Impaired activation

 WASP is expressed in white blood cells
and megakaryocytes (platelets precursor)
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