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Table S1. Definitions of the equation symbols

Symbols meaning
V membrane potential
V0.5 half (in)activation constant
Vh holding potential
Vs voltage steps
Ac cell surface area
Vc cell volume
Cm specific membrane capacitance
R the universal gas constant
F the Faraday constant
T absolute temperature
Ca2+ calcium ion
Na+ sodium ion
K+ potassium ion
Cl− chloride ion
Mg2+ magnesium ion
zNa Na+ valency
zCa Ca2+ valency
zK K+ valency
β Proportion of free Ca2+ ions
[X]i intracellular concentration of ion X
[X]o extracellular concentration of ion X
[Ca2+]i intracellular calcium
[Ca2+]o extracellular calcium
[Na+]i intracellular sodium
[Na+]o extracellular sodium
[K+]i intracellular potassium
[K+]o extracellular potassium
[Cl−]i intracellular chloride
[Cl−]o extracellular chloride
[Mg2+]o extracellular magnesium
Erev reversal potential
ECaL reversal potential of ICaL

ECaT reversal potential of ICaT

ENa reversal potential of INa

Eh reversal potential of Ih
EK reversal potential of potassium currents
ECl reversal potential of ICl(Ca)

ENS reversal potential of INSCC

PCa Permeability of calcium, ratio of flux concentration with respect to cesium
P ′
Ca Permeability of calcium, corrected with the effect of the electric field

PNa Permeability of sodium
PK Permeability of potassium
I current
Iion total membrane ionic currents
ICaL L-type Ca2+ current
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Table S1 – continued from previous page
Symbols meaning

ICaT T-type Ca2+ current
INa fast inward Na+ current
Ih hyperpolarization-activated current
IKCNQ1 KCNQ1 K+ current
IKCNQ4 KCNQ4 K+ current
IKCNQ5 KCNQ5 K+ current
IhERG hERG K+ current
IK1 voltage-gated K+ current, inactivate with Vh≥ −40mV
IK2 voltage-gated K+ current, inactivate with Vh≥ 0mV
IKa A-type transient K+ current
IK(Ca) total Ca2+-activated K+ current
Iα IK(Ca) subtype, consists of only α subunits
Iαβ1 IK(Ca) subtype, consists of α and β1 subunits
ICl(Ca) Ca2+-activated Cl− currents
INSCC non-specific cation current
INSCC,Ca calcium component of INSCC

INaK Na+-K+ pump current
INaCa Na+-Ca2+ exchanger current
J Ca2+ flux
JCa,mem Ca2+ flux via membrane Ca2+ currents
JPMCA Ca2+ flux via plasma membrane Ca2+-ATPase
JNaCa Ca2+ flux via Na+-Ca2+ exchanger
J̄PMCA maximal JPMCA

ḡ maximum conductance
ḡCaL maximum conductance of ICaL

ḡCaT maximum conductance of ICaT

ḡNa maximum conductance of INa

ḡh maximum conductance of Ih
ḡKCNQ1 maximum conductance of IKCNQ1

ḡKCNQ4 maximum conductance of IKCNQ4

ḡKCNQ5 maximum conductance of IKCNQ5

ḡhERG maximum conductance of IhERG

ḡK1 maximum conductance of IK1

ḡK2 maximum conductance of IK2

ḡKa maximum conductance of IKa

ḡK(Ca) maximum conductance of IK(Ca)

ḡCl(Ca) maximum conductance of ICl(Ca)

ḡNS maximum conductance of INSCC

gNS conductance of INSCC

gs numerical constant, used for normalizing dependency of extracellular ions on
the conductance of INSCC

ĪNaCa maximal INaCa

ĪNaK maximal INaK

F̄ maximal force
nK Hill coefficient of [K+]o dependency of INaK

nNa Hill coefficient of [Na+]i dependency of INaK
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Table S1 – continued from previous page
Symbols meaning

nPMCA Hill coefficient of plasma membrane Ca2+-ATPase
nAllo Hill coefficient of allosteric regulation of Na+-Ca2+ exchanger
nF Hill coefficient of the steady-state of calcium-dependent active force
fCa Calcium inhibition of ICaL

fMg Magnesium inhibition of INSCC

fNaK Voltage-dependency of INaK

nNaK [Na+]i dependency of INaK

kNaK [K+]o dependency of INaK

ksat Saturation factor for Na+-Ca2+ exchanger at very negative potential
f1,NaCa Potential dependency of INaCa

f2,NaCa Potential dependency of INaCa

fallo Allosteric regulation by [Ca2+]i of Na
+-Ca2+ exchanger

γ Partition parameter of INaCa

pa proportion of Iα in IK(Ca)

pb proportion of Iαβ1 in IK(Ca)

K1,Cl Equilibrium constant for the calcium-binding property of c∞ of ICl(Ca)

K2,Cl Equilibrium constant for the voltage-dependency of c∞ of ICl(Ca)

Kd,CaL Half-saturation concentration for [Ca2+]i inhibition of ICaL

Kd,Mg Half-saturation concentration for [Mg2+]o inhibition of INSCC

Km,K Half-saturation concentration for [K+]o dependency of INaK

Km,Na Half-saturation concentration for [Na+]i dependency of INaK

Km,PMCA Half-saturation concentration for [Ca2+]i association of plasma membrane
Ca2+-ATPase

Km,Allo Half-saturation concentration for [Ca2+]i allosteric factor of Na+-Ca2+ ex-
changer

Km,Cai Dissociation constant for [Ca2+]i of Na
+-Ca2+ exchanger

Km,Cao Dissociation constant for [Ca2+]o of Na+-Ca2+ exchanger
Km,Nai Dissociation constant for [Na+]i of Na

+-Ca2+ exchanger
Km,Nao Dissociation constant for [Na+]o of Na+-Ca2+ exchanger
Km,F Apparent affinity constant for [Ca2+]i of contraction
b Activation gate of ICaT

c Activation gate of ICl(Ca)

d Activation gate of ICaL

f1 Fast inactivation gate of ICaL

f2 Slow inactivation gate of ICaL

g Inactivation gate of ICaT

h Inactivation gate of INa

m Activation gate of INa

p Activation gate of IK2

k1 Fast inactivation gate of IK2

k2 Slow inactivation gate of IK2

q Activation gate of IK1

r1 Fast inactivation gate of IK1

r2 Slow inactivation gate of IK1

nQ1f Fast activation gate of IKCNQ1

nQ1s Slow activation gate of IKCNQ1
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Table S1 – continued from previous page
Symbols meaning
wQ1 Fast inactivation gate of IKCNQ1

sQ1 Slow inactivation gate of IKCNQ1

nQ4 Activation gate of IKCNQ4

sQ4 Inactivation gate of IKCNQ4

nQ5f Fast activation gate of IKCNQ5

nQ5s Slow activation gate of IKCNQ5

wQ5 Fast inactivation gate of IKCNQ5

sQ5 Slow inactivation gate of IKCNQ5

hn1 Fast activation gate of IhERG

hn2 Slow activation gate of IhERG

hs Inactivation gate of IhERG

s Activation gate of IKa

x Inactivation gate of IKa

xαβ1 Activation gate of Iαβ1
xα Activation gate of Iα
y Activation gate of Ih
ω Activation gate of Force
b∞ Steady-state of b
c∞ Steady-state of c
d∞ Steady-state of d
f∞ Steady-state of f1 and f2
g∞ Steady-state of g
h∞ Steady-state of h
k∞ Steady-state of k1 and k2
m∞ Steady-state of m
p∞ Steady-state of p
q∞ Steady-state of q
r∞ Steady-state of r1 and r2
nQ1∞ Steady-state of nQ1f and nQ1s

wQ1∞ Steady-state of wQ1

sQ1∞ Steady-state of sQ1

nQ4∞ Steady-state of nQ4

sQ4∞ Steady-state of sQ4

nQ5∞ Steady-state of nQ5f and nQ5s

wQ5∞ Steady-state of wQ5

sQ5∞ Steady-state of sQ5

hn∞ Steady-state of hn1 and hn2
hs∞ Steady-state of hs
s∞ Steady-state of s
x∞ Steady-state of x
y∞ Steady-state of y
ω∞ Steady-state of ω
αβ1∞ Steady-state of xαβ1

α∞ Steady-state of xα

V0.5,αβ1 Half activation of xαβ1

V0.5,α Half activation of xα
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Table S1 – continued from previous page
Symbols meaning
zαβ1 Gating charge of xαβ1

zα Gating charge of xα

ταβ1 Time constant of xαβ1

τα Time constant of xα

τb Time constant of b
τc Time constant of c
τd Time constant of d
τf1 Time constant of f1
τf2 Time constant of f2
τg Time constant of g
τh Time constant of h
τk1 Time constant of k1
τk2 Time constant of k2
τm Time constant of m
τp Time constant of p
τq Time constant of q
τr1 Time constant of r1
τr2 Time constant of r2
τnQ1f Time constant of nQ1f

τnQ1s Time constant of nQ1s

τwQ1 Time constant of wQ1

τsQ1 Time constant of sQ1

τnQ4 Time constant of nQ4

τsQ4 Time constant of sQ4

τnQ5f Time constant of nQ5f

τnQ5s Time constant of nQ5s

τwQ5 Time constant of wQ5f

τsQ5 Time constant of sQ5

τhn1 Time constant of hn1
τhn2 Time constant of hn2
τhs Time constant of hs
τs Time constant of s
τx Time constant of x
τy Time constant of y
τω Time constant of ω
αy Rate constant of activation of y
βy Rate constant of deactivation of y


