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Figure 1: Time responses of the restorative slow 2D system (A.) and the regenerative slow
2D system (B.) for the same pulse of current. The red lines are the simulations of the
applied current. The blue lines are the cell potentials for each system. The green lines are
the slow potential for each system.
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Figure 2: Fixed points stability of the 2D model and their position evolution in the phase
plane with varying parameters V 0

s and ḡs.
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Figure 3: Trajectory of one period of bursting of the 3D model as a function of the
corresponding total current It shown in the bifurcation diagram of the equivalent 2D model.
On the left, there is a legend associated to the 2D bifurcation diagram only. The V
coordinates of the stable and saddle nodes are reported as functions of the total current
applied to the equivalent 2D model. As before, if a limit cycle exists, the minimum and
maximum of V are also reported. The color gradient on the right of this figure accounts
for the time evolution of the cell potential and the total current. The 3 dark triangles
correspond to the 3 spikes occurring during the burst of the cell potential trajectory. They
have approximately the same color as the duration of the burst is really short compared to
the entire period of oscillations. During the quiescent period, the cell potential is located
near the stable nodes of the equivalent 2D model.

Figure 4: Mapping of the firing pattern of the 4D model observed for the set of conductances
(gs; gus) chosen. Each color corresponds to one type of firing pattern. These patterns are
simulated for a pulse duration of 300 ms. The baseline of the applied current is set to 0.5
while its value during the pulse is not fixed and follow the methodology explained to find
Ih. The super-slow conductance is set to 0.002.
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