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Antigen presentation
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Antigen presenting cells
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Antigen presenting cells
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Major Histocompatibility Complex (MHC) |

Peptide-binding
cleft

Expressed in all nucleated cells
Gen loci: HLA-A, HLA-B, HLA-C
Location: Endoplasmic reticulum

Interaction: CD8+ T cells

Also called
HLA-A,B,and C

Side View




Major Histocompatibility Complex (MHC) |
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Coordination of the MHC1 binding peptide
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Peptide transport from cytosol to ER
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Immuno evasion

erpes simplex ICP47 Blocks peptide binding to TAP
Blocks peptide
Human cytomegalovirus US6 entry to Inhibits TAP ATPase activity and blocks
(HCMV) endoplasmic peptide release into endoplasmic reticulum
reticulum
Bovine herpes virus UL49.5 Inhibits TAP peptide transport
Adenovirus E19 Competitive inhibitor of tapasin
Retention of
HCMV USs3 i n“‘;ﬂgo‘;';;'i . Blocks tapasin function
reticulum
Murine cytomegalovirus
(CMV) M152 Unknown
Transports some newly synthesized
HCMV Us2 Degradation of MHC class | molecules into cytosol
MHC class |
Murine gamma herpes (dislocation) I y
virus 68 mK3 E3-ubiquitin ligase activity
Murine CMV ma Binds MHC class | Interferes with recognition by cytotoxic

at cell surface

lymphocytes by an unknown mechanism




Major Histocompatibility Complex (MHC) Il

Expressed in particular antigen-
presenting cells

Gen loci: HLA-DR, HLA-DQ, HLA-DP
Location: Endosomes

Interaction: CD4+ T cells
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MHC genes
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MHC genes
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Antigen restriction
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Photo from the Nobel
Foundation archive.

Peter C. Doherty

Prize share: 1/2

Antigen

Photo from the Nobel
Foundation archive.

Rolf M. Zinkernagel

Prize share: 1/2

The Nobel Prize in Physiology or Medicine 1996

was awarded jointly to Peter C. Doherty and Rolf
M. Zinkernagel "for their discoveries concerning
the specificity of the cell mediated immune

defence"
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MHC/HLA and Transplants

Transplant rejection is caused by the immune response to non-self MHC molecules
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MHC/HLA and Pregnhancy

The fetus is an allograft
that is not rejected

Suppression:

Lack of MHC on trophoblast
(outer membrane of the placenta)

e Expression of inhibitory HLA-G
e Expression of indoleamine
e 2,3-dioxygenase (IDO) at the

maternal-fetal interphase

* Secretion of TGF-f3 and IL-10



Superantigens

Different mode of binding to both MHC and
TCR molecules that enables them to stimulate
very large numbers of T cells

Recognized by T cells without being processed
into peptides that are captured by MHC
molecules

Massive production of cytokines by CD4 T cells:

* Systemic toxicity
* Suppression of the adaptive immune
response
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HLA and Natural-killer (NK) cells
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Innate — Adaptive Immune system
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T cell development
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Tcell progenitors develop in the
bone mamow and migrate
to the thymus

Positive and negative selection

in the thymus

Mature T cells migrate
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Activated T cells migrate
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T cell development
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T cell development
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T cell subsets

1. Selection and Differentiation in the
thymus into CD8+ or CD4+ T cells

\ CD4 T cells:

peptide + MHC class Il
2. Polarization of CD4+
Cytotoxic T cell recognizes complex T cells in the periphery
of viral peptide with MHC class | into Th1 or Th2
and kills infected cell
Tu1 cell recognizes complex of Helper T cell recognizes complex
bacterial peptide with MHC class Il of antigenic peptide with
and activates macrophage MHC class Il and activates B cell

Helper

CD4

activates

Figore 132 tmamoblotogy,7ed. (o Garend Scerce 20061 activates

Figure 1-33 Immunobiology, 7ed. (© Garland Science 2008)



CD8+ cytotoxic T cells
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CD8+ cytotoxic T cells

CD8+ cytotoxic T cell
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CD4+ helper T cells
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T helper lineages

naive CD4+ T cell




T helper lineages

Population subsets

Cytokines
Tth | (Bo6 ) —> IL-21 B cell maturation
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T cell receptor (TCR)

« T cell receptor

o — o and B chain heterodimer
I — antigen recognition

« CD3

— transmembrane proteins with
extracellular domains and
cytoplasmic tails

- two e-chains

- one d-chain

- one y-chain
— transmembrane/cytoplasmic C-
. homodimers

sign'aling

ITAM: immunoreceptor tyrosine-based activation motifs



T cell receptor (TCR) rearrangement
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T cell receptor (TCR) rearrangement

< 7
Surface expression VDJ J c CD4 8-+ CD4'8"
of B cl';ain wit# . 8 - | surface pTa:p*CD3veYIow
surrogate « chain HH— - ]
I—VH
Etuge:rranﬁmnt v v ] c oTa B D
cell proliferates o -

CD4/CD8 induction

o transcription 0
starts CD4 CD8
= =
A CcD4's’
VDI J C rface o CDI
Vo fo U b S R
rearran@ment : >

p
surface expression vVJ J C - D
of D3 « S,
" l'fﬂ i

sele[ctiue events
begin

-

™ % IR
NEY cD3 CD4 CD8




Thymic T cell selection

Death by
neglect

Pre-selection -
repertoire i

Negative
selection
Self-MHC-restricted,
. self-tolerant
3 s 2 4

undergo apoptosis are ingested by
macrophages in the thymic cortex.

T-cell repertoire Fig. 8.18 Developing T cells that
‘ . ) Export to
@ ~— periphery

More details in the lecture Immnue regulation...
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T cell anergy

co-
stimulator

T-cell

receptor CD4

Inactivation (anergy) or deletion of T cell
No effect on T cell Decreased TCR signaling through induction
of GRAIL and activation of Cbl




Anergy and iImmune regulation

Naive T cell regognizes
self antigen on
epithelial cell

Antigen-specific signal
alone induces anergy

T cell is unresponsive to
self antigen on
dentritic cell
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Figure 8-13 part 2 of 2 Immunobiology, 6/e.(© Garland Sci

ce 2005)



Thank you for your attention!
Questions?

Please write to carlos.plazasirvent@rub.de
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