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1 “environment” component

This component has no equations.

2 “membrane” component

membrane_voltage_diff_eq

d(V)  —((i-K+i.K Ca+i K_ATP+iCa_f +iCa_s+i CRAC))
d(time) Cm

3 “delayed_rectifier K_channel _current” component

i_K_calculation
iK=gK*nx(V-V_K)

4 “delayed_rectifier K _channel current n_gate” component

n_diff_eq
d(n)  (n-nfinity —n)
d(time) tau_n
n_infinity_calculation
NP 1.0
n_nfinity =

(1.0+e(v’s?”)

tau_n_calculation
4.86

(1.0 + ei(vti?“”)

tau_n =



5 “K_ATP_channel_current” component
i_ K_ATP _calculation
i_K_ATP = g_K_ATP % (V — V_K)
6 “fast_Ca_channel_current” component
i_Ca_f_calculation
i.Ca_f =g Ca_f xm_f_infinity x (V —V _Ca)
7 “fast_Ca_channel current m _f gate” component

fast_Ca_channel_current_m_f_gate_infinity_calculation

1.0

Vmf—V)
(1.0—|—e St )

m_f infinity =

8 “slow_Ca_channel current” component
i_Ca_s_calculation

i-Ca_s = g.Ca_s*jxm_s_infinity = (V —V_Ca)
9 “slow_Ca_channel current_m_s_gate” component

m_s_infinity_calculation
1.0

(1.0 ¥ e(VZY;;:V))

m_s_nfinity =

10 “slow_Ca_channel current_j gate” component

j-diff_eq
d(G) _ (uinfinity - j)
d(time) tau_j
j-infinity_calculation
C 1.0
janfinity =

Vi)
(1.0+e 57 )



tau_j_calculation
50000.0

(V+53.0) —((V+53.0))
(e +e 4.0

tau_j =

4.0

+ 1500.0)

11 “Ca_activated_K_current” component

i_K_Ca_calculation
(Cai)™®
((Ca,i)5'° + (0.55)5'0)

i-K_Ca=g.K_Cax *(V-V_K)
12 “CRAC_current” component

i_CRAC_calculation
1-CRAC = g_.CRAC xr_infinity x Ca_er x (V — V_CRAC)

13 “CRAC_current_r_gate” component

CRAC_current_r_gate_infinity_calculation

1.0
(1.0 + e(Cme’r-—S.O))

ranfinity =

14 “calcium_handling_equations” component

Ca_i_diff eq
d(Ca) 1.0 P_leak o ) J_er J_mem
d(time) (lamda : (( P_ip3 * Omfmzty) *(Caer = Cai) - Pip3> * Vieff)
Ca_er_diff_eq
d(Caer) 1.0 P_leak o ) J_er
=— - t Ca_er — Cai) —
d(time) lamda * sigma (( P_ip3 - O-infini y) * (Ca-er - Cai) Pip3>
Vi_eff_calculation )
Vieff= Vi
eff=F
Ver_eff_calculation v
Ver_eff = e
fer



lamda_calculation

Vieff
lamda =
am Pip3
sigma_calculation
sigma = Vereff
I = e f f

O_infinity_calculation
O_nfinity = asnfinity x ban finity x h_in finity

a_infinity_calculation

e Ca_i
a,lnflnzty = m
b_infinity _calculation
o 1P3
b,l’nfl’nlty = m
h_infinity_calculation
e 0.4
h_in finity = 7(6'@ i+ 04)
J_er_p_calculation
( C’a,i)zo

J_erp= P_ip3 x Ver_px
((Ca,z')Q'O + (0.09)2'0)

15 “calcium_flux_through_the_plasma membrane” component
J_mem _calculation

J_mem = (—(alpha) % (i-Ca_s +i_-Ca_f) — K_Ca* Ca_i)

16 “calcium_flux through the ER_membrane” component
J_er_calculation

J_er = ((Pleak + P_ip3 * O_in finity) * (Ca_er — Ca_i) — J_er_p)



