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Introduction/Background Results

Research Introduction Part 1: Model of T Cell and Neurons Separately
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Healthy Model
Part 3. Pathological Condition of the System: T Cell Hyperactivity

Establish the plausibility of modeling a generic pyramidal neuron
and CD4+ T cell separately in response to injected current
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 The T cell consists of channels CRAC (Calcium-release
activated channel), KCa (Calcium-dependent potassium
channel), Kd (potassium channel), and a leak channel.

« We passed current to both cells and ensured that Ca?*

Discussion/Conclusions

Model Analysis

change and action potentials (or spikes) are generated.
« Our model simulates the effects of Ca2* imbalance in T cells during pathogenic infection
9 Establish a biologically plausible two-cell network capturing through the voltage changes within the neuron vs T cell system o o
M CD4+ T-cell and pyramidal neural dynamics « Model was a glutamatergic interaction via Ca%* imbalance and MHC (major histocompatibility

complex) + TCR (T cell receptor) interaction
« The neuron and T cell were connected via a generic « Accurate T cell and neuron spikes dependent on the CRAC and Na channels validate the
glutamatergic chemical channel (Prinz et al., 2003, etc).

results of our model.

« Parameters (conductance, Ca?* influx, tau (in « Pathological conditions in comparison with a healthy generic model were simulated to
milliseconds)) for the generic calcium mechanisms were determine the effects of Ca2* influx on the depolarization and hyperpolarization rate of T cells
slightly adjusted to correctly model the dynamics, « Over-excited spikes in the T cell prove that Ca?* influx and imbalance increase
meaning that Ca?* dependent activity by the T Cell and

during infections which result in apoptosis
Na+ driven spikes were produced.  Results show the importance of CRAC in altering the depolarization and hyperpolarization rate

« Conductance for all major channels were re-tuned to of T cells based on Ca?* influx

Mmake sure the dynamics are well specified. Image Credit: Amalia Dolga « suggest that CRAC channel could be a potential drug-target for pathogenic
Infections involving the neural-immune network, given CRAC drives pathological
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« As current was passed to the system, Ca?* changes were "g /&  Model could be improved through incorporation of other channels involved in the
tracked " glutamatergic system (Ex. Including NaV and KCa channels for both cells)

« Maximum conductance of the CRAC channel was changed to f « Substitution of TCR-MHC interaction for the glutamatergic connection used in this model
alter Ca?* levels» simulates infection conditions b could improve the results

« We found that Ca?* levels could be adjusted to 10 times the Cytokines  Hieomonetts « Altering the CRAC differential equation instead of using the generic CaS equations could have
“healthy” model parameter before the model was disrupted Image Credit; Adéla Tiffner also improved the results of the model. Further, the model could be tuned to humans more
(broken down and no longer producing any dynamics). & lsabella Derler explicitly instead of approximating as we did here.

Future Research

 Further research could assure the importance of the CRAC channel in the neural-
IMmmMmune interaction

Refe re n CeS « Invitro and in vivo studied on the CRAC channel could validate this identified target
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