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Major Histocompatibility Complex class I (MHC-I) molecules are proteins present on all 

nucleated cells. Those proteins are complexed with peptides (pMHC-I) which are derived 

from proteins present in the cell. Proteins present in the cell can either be encoded by the cell 

(endogenous) or they can be of foreign origin in case the cell is infected with a microbe, i.e. a 

virus or a parasite. There are different MHC-I molecules on every cell, where each molecule 

can bind peptides with certain sequences. T cells are part of our immune system. During the 

immune response to intracellular microbes, receptors present on the surface of T cells, called 

T cell receptors, can interact with MHC-I molecules complexed with foreign peptides. This 

interaction is highly specific, meaning that one T cell receptor can recognize specific pMHC-I 

complexes. The feature of the T cell receptor to recognize more than one pMHC-I complex is 

called crossreactivity. The interaction of a specific T cell receptor with a specific pMHC-I 

complex is the central event in the immune response that activates the T cell to kill infected 

cells. 

 

Lymphocytic choriomeningitis virus (LCMV) is a virus that infects cells in mice. LCMV has 

a high mutation rate. Thus peptides derived from LCMV can be mutated. Mutated peptides 

may not bind to MHC-I molecules or they may bind but the T cell receptor cannot interact 

with the pMHC. This way the immune system may not be able to recognize the virus infected 

cells and hence not kill them leading to the escape of the virus from the immune system. 

 

X-ray crystallography is a technique that allows 

the three-dimensional visualization of large 

molecules (structure) at atomic resolution. To 

apply this technique, crystals of the molecule 

aimed to be visualized are required. I generated 

crystals of MHC-I molecules in complex with 

six mutated versions of an LCMV peptide. I 

also generated crystals of two peptides that are 

derived from murine proteins and are similar to 

LCMV peptides when bound to MHC-I. From 

one murine peptide in complex with MHC-I I 

retrieved the three-dimensional structure 

(Figure). I compared the structure to the three-

dimensional structure of the similar LCMV-

peptide. Both peptides showed a similar structure.  

However, large differences could be observed  

for the parts of the peptide the T cell interacts with. 
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