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Modelling CD8 T-Cell Immune Response
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The primary CD8 T-cell response, due to a first encounter with a pathogen,
happens in two phases: an expansion phase, with a fast increase of T-cell count,
followed by a contraction phase. This contraction phase is followed by the gen-
eration of memory cells. These latter are specific of the antigen and will allow a
faster and stronger response when encountering the antigen for the second time.
Several works recently proposed models of the CD8 immune response [1, 2, 3, 4].
Some of these works do not consider any regulation of the immune response [1, 2,
4], whereas others propose very detailed and complex models [3].

We will present two models of the primary response, in which nonlinearities ac-
count for molecular regulation of cell dynamics. The first one, inspired by [2], is
based on ordinary differential equations. The second one, inspired by [1], is based
on partial delay differential equations, and the delay takes into account the time
cells take to differentiate from one state to the other one. We will discuss in partic-
ular the roles and relevance of feedback controls that could regulate the response.
Then, we will show some simulations we can get from the models and confront them
to experimental data. Finally, we will consider the problem at the molecular scale,
with a model describing the network of molecular regulations in a T-cell during the
immune response.
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