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The CD80 protein, a member of the super-family of immunoglobulin, is a transmembrane
protein expressed on the surface of the antigen-presenting cells (APC). This protein has two
receptors on the surface of T cells (CTLA-4 and CD28), due to the binding of this protein to
these receptors, the inhibitory and stimulatory pathway in the T cells begin, respectively.
Naturally, CD80 proteins tend to have more binding affinity to CTLA-4 than CD28, and this is a
factor in the extinction of T cells in the immune system in order to prevent autoimmunity. The
aim of the present study is to create a variant of the CD80 protein that has an increased binding
affinity to CD28 to bind to this receptor more strongly and induce more simulate pathways
than the wild type of this protein (primary CD80 protein) in T cells. To identify this variant,
first, the ancestral sequence was mutated by R software at positions 31 and 92 with amino
acids that play an important role in the formation of hydrogen bonds. The R software output
sequences were modeled with the SWISS-MODEL server. Then, each output model was docked
with the HADDOCK server, and finally, the electrostatic and van der Waals energies between
the receptors and the ligands were calculated. Among all the built-in models, the mutated K31Y,
RI2F has the best electrostatic and van der Waals energies and has the ability to have a much
better connection to its CD28 receptor compared to the ancestral type of CD80.
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