Supplemental Material

Modeling of slow activated Ca**-sensitive K channels dependent bursting and [Ca®'].
oscillations

Equations and coefficients for channels and pumps are taken from previous model (1) or
represented in this supplemental material. Slow activated Ca*"-sensitive K channels were
modeled as well as the fast activated Ca*"-sensitive K channels with considerably increased
time-dependent parameters for activation reported in (2).

The units are: time in milliseconds (ms), voltage in millivolts (mV), concentration in
micromoles/liter (uM), current in femtoamperes (fA), conductance in picosiemens (pS),
capacitance in femtofarads (fF). Numerical integration of the model was carried out using
standard numerical methods (1). This model is available for direct simulation on the website
“Virtual Cell” (www.nrcam.uchc.edu) in available for direct simulation on the website “Virtual
Cell” (www.nrcam.uchc.edu) in “MathModel Database” on the “math workspace” in the library

“Fridlyand” with name “SlowCa2+acted Kchan®.

Ca’* current (Ivca)-
Ivca = gmvca dea fvca (Vp - Eca) (1)
d dCa dCab - dCa

= (2)

dr TdCa

deap = 3)
1 +exp[(2 — Vp)/10.5]

Taca = 2.2-1.79%exp-[(Vp -9.7)/70.2] &)
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fvca = fvcay =
1 +exp[(-15 + Vp)/6]

where gvca = 800 pS, Ec, = 100 mV.

Delayed Rectifier K current (Ixy).

Ixr = Emkr dKr2 fkr (VP - EK),

ddgr  dxw — dr

dr TdKr

dKrbao =
1 +exp[(-9 — Vp)/5]

where gk = 30000 pS, tgkr = 23 mc, Ex =-75 mV.

Fast Ca’*-activated K* current (Ixc,)

Ixca = gmkca dxca (Vp - Ex),

[[Ca®]*

dkca =

[Ca®].* + (0.25)*
where gnkca = 10 pS.
Slow activated Ca’*-sensitive K' channels
Ixcas = ZmKCas dKCas (VP - EK):

d dKCas dKCasb - dKCas

dt TdKCas
[Ca2+]c4
dkcab =
[Ca®]* + (0.25)

where gnkcas = 90 pS, Takcas =2300 mc.
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ATP-sensitive K" channels current (Ixatp)-

Ixate = gmkate Oxate (Vp - Ex), (14)

where.

0.08 (1 + 2 [MgADP{]; /17) + 0.89 ((MgADPy]; /17)?
OxaTp = (15)
(1 + [MgADP; /17)*(1 + 0.45 [MgADP]; /26+ [ATPgiec]i /50)

[MgADP]; = 0.55 [ADP{]; (16)

where Ogarp is the fraction of open Katp channels, [MgADPy]; is the concentrations of free Mg-

bound ADP , grxatp =30000 pS, [ADP(]; = 20 uM.

Plasma membrane Ca’* pump current Ucap)-

[Ca™'].’

ICap = PmCap (1 7)
[Ca®] + (0.2)°

where Pcap = 4300 fA

Na* background current (Iy,;)

INab = ZmNab (VP - ENa) (18)

where gunay = 12 pS, Exa =-70 mV.

The differential equation describing time-dependent changes in the plasma membrane potential

(V,) 1s the current balance equation:



dv,
— Cn—=1Ivca + I + Ixatp + Ikca + Ikcas + Icap T INab (19)
dr
where C,, is the whole cell membrane capacitance. The PM currents are listed in Figurel.
Based on the consideration in our general model (41) and including only Ivc, and Icap, the
equations for [Ca®']; dynamics can be written as:
d[Ca™"]. i (vca — 2 lcap)

= — ke [Ca™"]. (20)
dr 2FV;

where f; is the fraction of free Ca®" in cytoplasm, F is Faraday’s constant, V; is the effective
volumes of the cytosolic compartment, and ks, is a coefficient of the sequestration rate of

[Ca™].
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