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A DYNAMICAL MODEL DESCRIBING T CELL ACTIVATION

The function of DIGs (detergent—insoluble glycolipid—enriched domains) in the immune response
has become a focus of discussion in immunology. A theoretical model is proposed in this paper which
accounts for the interaction of TCR with its ligand to confirm the importance of the immunological
synapse and the mechanism of sufficient PTKs recruitment in T cell activation. This model relies on
a serial triggering model. The mechanism of interactions between the antigen—specific TCRs and their
antigentic ligands is explored. The function of the co—receptors during the formation of the
immuological synapse and the recognition of the antigen by the TCR is investigated. It is
theoretically studied that subtle changes of ligands would influence the outcomes of T cell receptor
ligation. Using this model, it is shown that the access affinity of TCR with ligand, the ligand
dissociation rate from TCR—pep complex and the co—receptors play important roles in determining the
outcomes of T cell activation. With respect to the certain ligand and certain T cell clone, the
dissociation rate determines the ligand agonist or antagonist. In addition, through the interaction
of CD4/CD8 with TCR-MHC/pep, the co-receptors change the dissociation rate of the complexes and
consequently affect the outcomes of the immune response. The model proved that the oligomer of TCR-
pep/MHC complexes in the DIGs is important while the sufficient PTKs within DIGs assure the signal
transduction.
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