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Agenda

• Antigen presentation and APCs

• Major Histocompatibility Complexes

• T cells:
– Development

– Subsets

– Lineages

– T cell receptor
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Innate – Adaptive Immune system
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Antigen presenting cells

*activated T cells



Major Histocompatibility Complex (MHC) I

• Expressed in all nucleated cells

• Gen loci: HLA-A, HLA-B, HLA-C

• Location: Endoplasmic reticulum

• Interaction: CD8+ T cells



Major Histocompatibility Complex (MHC) I



Protein degradation



Peptide transport from cytosol to ER



MHC I peptide load



MHC I peptide load



Immuno evasion



Major Histocompatibility Complex (MHC) II

• Expressed in particular antigen-

presenting cells

• Gen loci: HLA-DR, HLA-DQ, HLA-DP

• Location: Endosomes

• Interaction: CD4+ T cells
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Cross-presentation
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MHC genes



MHC genes

High polymorphic genes

Co-dominant expression



Antigen restriction
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MHC/HLA and Transplants

Transplant rejection is caused by the immune response to non-self MHC molecules



MHC/HLA and Pregnancy

The fetus is an allograft 
that is not rejected

Suppression:

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

• Expression of inhibitory HLA-G

• Expression of indoleamine
• 2,3-dioxygenase (IDO) at the

maternal-fetal interphase

• Secretion of TGF-b 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



HLA and Natural-killer (NK) cells



Innate – Adaptive Immune system





T cell development
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T cell subsets



CD8+ cytotoxic T cells



CD8+ cytotoxic T cells

Apoptosis



CD4+ helper T cells

CD4+ T cell

APC



T helper lineages



T helper lineages

Intracellular pathogens

Humoral responses / Parasitic infections

Extracellular pathogens

B cell maturation

Immune response supression



T cell receptor (TCR)

• T cell receptor
–  and b chain heterodimer

– antigen recognition

• CD3
– transmembrane proteins with 

extracellular domains and 
cytoplasmic tails 

- two -chains

- one -chain

- one -chain

– transmembrane/cytoplasmic -
homodimers

ITAM: immunoreceptor tyrosine-based activation motifs 



T cell receptor (TCR) rearrangement



T cell receptor (TCR) rearrangement



Thymic T cell selection

More details in the lecture Immnue regulation…



3 signals



T cell anergy



Anergy and immune regulation



Thank you for your attention!

Questions?

Please write to carlos.plazasirvent@rub.de
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