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Major Histocompatibility Complex (MHC) and Antigen 

Presentation to T-Cells 

Antibodies (secreted or on the surface of B-lymphocyte) recognize antigenic 

determinant on intact antigen, while T-cell receptors on T-lymphocyte 

usually recognize isolated antigenic determinant  (antigen fragments) that 

are displayed on the surface of other host cells associated with cell-surface 

host molecules (recognize the complex between the Ag fragments and the 

cell surface molecules).  

 The antigen fragments are often peptide, and the host molecules are 

major histocompatibility (MHC) complex. 

 The peptide result from the intracellular degradation (processing) of 

protein containing antigen. 

There are two types of antigen: 

1- Exogenous antigen: derived from extra-cellular environment. Include 

soluble molecules and insoluble particles such as microbes. 

2- Endogenous antigen: produced by host cells. These include new or 

altered self-proteins that may expressed in cancer cells, or viral 

proteins produced in virus-infected host cells. 

 The peptides from processed antigen associated intracellularly with 

the MHC molecules produced by the host, and the peptide-MHC 

complex are displayed on the membrane of the host cell. 

 Peptide-MHC complex bind to receptors on T-cells and activate it. 

 

 

 

 



http://cvet.tu.edu.iq 
 

T-cell response may be: 

1- Direct killing of the host cell expressing the peptide-MHC complex. 

2-Secretion of specialized molecules that recruit other cells of the immune 

system to attack identified antigen. 

Note: Peptides derived from normal self-antigen are also displayed in 

association with MHC molecules on host cell, but the immune system is 

tolerant to self-MHC-self-peptide complex and no T-cell response is elicited 

by such complexes in normal individuals. 

MHC molecules 

There are two types of MHC molecules: 

1- Class I: Composed of two polypeptide chains, α (which traverse the 

membrane) and β-2 microglobulin (β-2m). 

 The binding site for peptides derived from processed antigen is 

formed by the α1 and α2 domain. 

 Class I bind to peptides derived from endogenous antigen. 

 Antigen fragment composed of 8-10 amino acids. 

2- Class II: Composed of two polypeptide chain: α and β chain, both 

chain traverse the membrane.  

 The peptide binding site is formed by the α1 and β1 domains. 

 Class II bind to peptides derived from exogenous antigen. 

 Exogenous antigen fragment composed of 12 to more than 20 amino 

acids. 
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Antigen Presenting Cells 

Host cells that display peptide-MHC complex for recognition by T-cells are 

called antigen-presenting cells (APCs). 

1- All nucleated cells express MHC class I molecules and therefore, can act 

as APCs for processed endogenous antigen. 

 The display of antigen peptide in association with class I MHC 

molecules marks the APC for destruction by T-cells. 

 Such APC is also referred to as target cell. 

 T-cell identify any virus infected host cell and kill it to prevent spread 

of the virus to neighboring host cells. 



http://cvet.tu.edu.iq 
 

3- Only a few cell types express MHC class II molecules and act as 

APCs for exogenous antigen. These cells are: 

a- B lymphocytes. 

b- Macrophages and monocytes. 

c- Langerhans cells (in the skin). 

d- Dendritic cells. 

e- Some epithelial cells. 

 

Peptide-MHC II complex activate T cells to secrete substances that activate 

other cells of the immune system to eliminate the foreign antigen. 

Antigen processing and MHC association 

Display of foreign peptides complexed with MHC class II versus MHC 

class I may mean the difference between life and death for a host cell. 

It is critical that peptides from exogenous antigen associate with MHC class 

II and peptides from endogenous antigen associate with MHC class I. Since, 

cells that express peptides (from endogenous antigen) associated with class I 

MHC marks such cells as target cells and will be killed by cytotoxic T-

lymphocytes, while  cells that express peptides (from exogenous antigen) 

associated with class II MHC  lead to recruitment of Th which secrete  

specialized molecules that recruit other cells of the immune system to attack 

identified antigen. Therefore, two separate pathways have evolved for the 

intracellular processing and MHC association of endogenous versus 

exogenous antigen. Cytosolic pathway for endogenous and Endocytic 

pathway for exogenous antigen. 

 


