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Release clusters

Closed IP,R ® ®
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Opening and closing of IP;R changes the conducting area

‘ Merge the single conducting areas to one source ‘

Reaction - Diffusion System

The size of the source is determined by the concentration of the species

Region 1: Production of species
Consumption and Diffusion
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Reaction - Diffusion System

RD Dynamics |6 = DV?c+ fi(c)© (a — ) + fa(c)O (r — a)

Gate Dynamics hi = g,i<C, hl, ooc ,hn> ; = 1, BN

RET[[VS = f(C7 h17 s e ey h,n)

RD Dynamics decouples from gating dynamics

==> PDE for c

Gating dynamics enter via boundary conditions (¢ = C!)

Stationary points

ODE for ¢ can be solved ( analytically ) in each region
0=DV?c+ fi(c)O (a — 1) + fo(c)O (r — a)
== Coefficients of the solution in the two regions: A;(a), Bi(a), As(a), Bs(a)

With ¢ known solve 0= gi(¢, b1, hy), i=1,....n

=> hi(a),hs(a),..., h,(a)

Inserting the above solutions in ‘@ = f(¢, by, ..., hy)

== Implicit equation for a: @ = f(a)
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Linear stability analysis

Decoupled PDE for y:=dc can be solved separately in each region

(0 :DVQ?J + {fi(ca)Olas — 1) + falcst)O(r — au)}y

+{filcst) = falest)} 0(as — r)da(y, 2;)
Matching conditions entail Y1 (Clst) = 'yz(a/st)
2 {n(r) —yi(r)},., = {filcs) — falca)} ba(y, 2)
Computing the eigenvalues:
Evaluation of the zeros of the determinant originating from the
matching conditions
Two component system: 2= {ya(r) — Y1(r)},., = ny1(as)

ksag + kiag coth(kiagy) —n =0

De Young - Keizer model

Bifurcation diagramm Lumped state approximation

Gating dynamics has 8 dimensions
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Investigating lumped DeYK

Original parameters except rescaling of channel flux to discrete sources
.dis __ J.cont P3 /3
]\'é“ — L‘;on R /a’O

Investigating lumped DeYK

Original parameters except rescaling of channel flux to discrete sources
k. 100 times smaller than before
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Investigating lumped DeYK

Rescaling of parameters to achieve more realistic Ca?* concentrations

Numerical Integration of the
lumped DeYK

Rescaling of parameters to achieve more realistic Ca?* concentrations
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Summary

» Introduction of a new model with fixed source density
and a time dependent size of the conducting area

» Applicable when the conducting area is one order of
magnitude larger than the active elements

» Decoupling between the RD dynamics and the
gating dynamics

» DeYK parameters result in a linearly stable system

» More realistic parameters show saddle node
bifurcations
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