Internal (infectous pathogen) and external antigen (Through phagocytosis) processing
Cell mediated immunity(thymus help to educate T cells to be either T4 or T8, 95% of naïve T cells die by apoptosis.

Antigen recognition by B cell upper figure and T cell below figure
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· APCs determine which peptides will be presented on Class I and Class II MHC during initial activation. 

· T cells need to be able to distinguish between external antigens (taken up by APCs) and internal antigens (infected cell).

What is antigen processing?

· Enzymatic process of degrading proteins through proteases into antigenic peptides.

· Antigen processing requires energy (ATP) and movement of endocytic vesicles. 

Exogenous and indogenous antigen

· Endogenous antigens in cytosol presented on class I MHC molecules to CD8+ T cells. 







· Exogenous antigens in endosomes presented on Class II MHC molecules to CD4+ T cells.   

· Endogenous antigens are from proteins produced inside the cell.   

· These includes self protein antigens and foreign protein antigens.  

· Class I MHC antigens activate cytotoxic CD8 T cells for killing infected cells and tumor cells. 

The proteasome is a cylindrical shaped catalytic protease complex of 28 subunits for cytosolic protein degradation. 

Endogenous Antigens 
LMP2 and LMP7

· LMP2 and LMP7 are proteasome subunits that are encoded within the MHC. 

· Interferons (IFNs) increase expression of LMP2 and LMP7.  

· LMP2 and LMP7, along with LMP 10, appear to have specialized role for increasing the production of peptides that have the preferred sequence for Class I MHC binding.  e.g. 7-10 amino acids with a hydrophobic carboxy residue. 
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Endogenous Antigens
TAP proteins
· TAP proteins (Transporters associated with Antigen Processing)

· TAP 1 and TAP 2 form heterodimer in membrane of ER to facilitate selective transport of peptides from cytoplasm into lumen of ER. 

· TAP pump preferentially transport peptides with a length of 8–15 amino acids
Endogenous Antigens
Peptides Required for Class I MHC Stability

· Peptides bind to the Class I MHC molecules and allow release from tapasin and calreticulin. 

· Peptide binding provides stability for Class I MHC to allow transfer to surface. 

Endogenous Antigens
Peptide Trimming After Proteasome

· Though a majority of Class I peptides are ready after leaving proteasome as much as 15% still need trimming. 

· Cytosolic proteases have been identified that can trim NH2 terminal after proteasome.  



· Recent data indicate that peptides can be trimmed in ER to fit in Class I MHC pocket. 
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CD8+ Tc Activated by Endogenous or Intracellular Antigens

· Effector CD8+ Tc (CTLs) are primarily needed for killing in infected cells. 

· CTLs can also be activated against cancer cells (tumor) targets. 

· Viruses must replicate inside cells and many bacteria and parasites live inside host cells.

· Therefore antigens for stimulating CTLs come from inside the cell because they signal an intracellular infection.
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