Table S1. Definitions of the equation symbols

Symbols meaning

A% membrane potential

Vos half (in)activation constant
Vi, holding potential

Vs voltage steps

A, cell surface area

V. cell volume

Ch specific membrane capacitance
R the universal gas constant

F the Faraday constant

T absolute temperature

intracellular chloride
extracellular chloride

Q10 Temperature coefficient

AT Temperature change

Ca’" calcium ion

Na*t sodium ion

K+ potassium ion

Cl™ chloride ion

Mg?* magnesium ion

Cs™ cesium ion

NMGD N-methyl-D-glucamine

ZNa Na* valency

ZCa Ca%t valency

2K K™ valency

I} Proportion of free Ca®" ions
X]i intracellular concentration of ion X
X]o extracellular concentration of ion X
Ca®T); intracellular calcium

Ca®t], extracellular calcium

Na+]i intracellular sodium

Na*], extracellular sodium

Kt} intracellular potassium

K*], extracellular potassium

C

Cl o

Mg2+]0 extracellular magnesium
Cs™; intracellular cesium

Cstl, extracellular cesium

NMGD]  concentration of NMGD
FErov reversal potential

EcaL reversal potential of Icar,
Ecar reversal potential of g,
ENa reversal potential of Iy,

Ey reversal potential of I},

Fx reversal potential of potassium currents
Eq reversal potential of Icy(ca)
FExs reversal potential of Inscc
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Table S1 — continued from previous page

Symbols meaning
Pca Permeability of calcium, ratio of flux concentration with respect to cesium
PL, Permeability of calcium, corrected with the effect of the electric field
Pxa Permeability of sodium
Pk Permeability of potassium
Pcs Permeability of cesium
Pxvep Permeability of NMGD
1 current
Lion total membrane ionic currents
IcaL L-type Ca’* current
Icar T-type Ca’" current
Ing fast inward Na™ current
Iy hyperpolarization-activated current
Ik voltage-gated K+ current, inactivate with V3> —40 mV
Io voltage-gated K+ current, inactivate with V5,> 0 mV
Ica A-type transient Kt current
I (ca) total Ca®T-activated K current
a Ik (ca) subtype, consists of only « subunits
Iop1 Ik (ca) subtype, consists of o and 31 subunits
Iy, background K+ current
Ici(ca) Ca**-activated C1~ currents
Inscc non-specific cation current
Inscc,ca  calcium component of Inscc
INak Na™-K* pump current
INaca Nat-Ca?* exchanger current
J Ca’?" flux
Jca,mem Ca’?" flux via membrane Ca’t currents
JpMca Ca’" flux via plasma membrane Ca?t-ATPase
JINaCa Ca?* flux via NaT-Ca’" exchanger
JpMca maximal Jpyica
JNaCa maximal Jxaca
g maximum conductance
JCaL maximum conductance of Icar,
gcatr maximum conductance of Ic,t
gNa maximum conductance of Iy,
Jh maximum conductance of I,
JK1 maximum conductance of Ik
JK2 maximum conductance of Iko
JKa maximum conductance of I,
JK(Ca) maximum conductance of Ik (ca)
Jb maximum conductance of Iy,
gc1(Ca) maximum conductance of I¢j(ca)
gNs maximum conductance of INsca
JL maximum conductance of the leak component in Inscc
INaK maximum conductance of Inak
gNs conductance of Inscc
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Table S1 — continued from previous page

Symbols meaning

Js numerical constant, used for normalizing dependency of extracellular ions on
the conductance of Inscco

nK Hill coefficient of [K¥], dependency of Inak

NNa Hill coefficient of [Naﬂi dependency of Inax

NPMCA Hill coefficient of plasma membrane Ca?T-ATPase

NAllo Hill coefficient of allosteric regulation of Nat-Ca?t exchanger

ng Hill coefficient of the steady-state of calcium-dependent active force

foa Calcium inhibition of I¢ar,

fug Magnesium inhibition of Ixscc

fNak Voltage-dependency of Inak

NNoK [Na™]; dependency of Inak

ENak [K*], dependency of Inak

ksat Saturation factor for Na*-Ca*" exchanger at very negative potential

f1.NaCa Potential dependency of Jxaca

f2.NaCa Potential dependency of Jxaca

fallo Allosteric regulation by [Ca2+]i of NaT-Ca?* exchanger

5y Partition parameter of Jyaca

Pa proportion of I, in Ix(ca)

Db proportion of Ing1 in Ix(ca)

Ky a Equilibrium constant for the calcium-binding property of ¢ of Ici(ca)

Ka Equilibrium constant for the voltage-dependency of co of Ici(ca)

K, caL Half-saturation concentration for [Ca%]i inhibition of I¢ar,

Ka mg Half-saturation concentration for [Mg2+]0 inhibition of Inscc

Ko Half-saturation concentration for [K*], dependency of In.k

Ko Na Half-saturation concentration for [Na+]i dependency of Inak

K, pmca  Half-saturation concentration for [Ca2+]i association of plasma membrane
Ca?t-ATPase

Ko, Allo Half-saturation concentration for [Ca%]i allosteric factor of Nat-Ca®t ex-
changer

Ko, Cai Dissociation constant for [Ca2+]i of Nat-Ca?* exchanger

K, Cao Dissociation constant for [Ca2+]0 of Na™-Ca?®T exchanger

Ko Nai Dissociation constant for [NaJr]i of Nat-Ca?* exchanger

Ko Nao Dissociation constant for [Na+]o of Nat-Ca?* exchanger

Ko p Apparent affinity constant for [Ca®"]; of contraction

b Activation gate of I,

c Activation gate of Ici(ca)

d Activation gate of Icar,

f1 Fast inactivation gate of Icar,

fa Slow inactivation gate of Icar,

g Inactivation gate of Ic,r

h Inactivation gate of In,

m Activation gate of Iy,

P Activation gate of Iko

k1 Fast inactivation gate of Ik

ko Slow inactivation gate of Iko

q Activation gate of Ik
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Table S1 — continued from previous page

Symbols meaning

r1 Fast inactivation gate of Ik
r9 Slow inactivation gate of Ik
s Activation gate of Ik,

T Inactivation gate of Ik,
Tapl Activation gate of 1,51
Lo Activation gate of I,

y Activation gate of I,

w Activation gate of Force
boo Steady-state of b

Coo Steady-state of ¢

doo Steady-state of d

foo Steady-state of f; and fo
Joo Steady-state of g

hoo Steady-state of h

koo Steady-state of k1 and ko
Moo Steady-state of m

Poo Steady-state of p

(oo Steady-state of ¢

T'so Steady-state of r; and 7y
Soo Steady-state of s

Too Steady-state of x

Yoo Steady-state of y

Woo Steady-state of w

SSap1 Steady-state of xg1

SS, Steady-state of z,,
Vo.5,081 Half activation of z,41
Vo.5,a Half activation of x,,
Zapl Gating charge of z,81

Za Gating charge of z,,

Tapl Time constant of x1
Te Time constant of z,,

T Time constant of b

Te Time constant of ¢

Td Time constant of d

TF1 Time constant of f;

T2 Time constant of fo

Tq Time constant of g

™ Time constant of A

Tl Time constant of kq

Tho Time constant of ks

T, Time constant of m

Tp Time constant of p

Tq Time constant of ¢

Tr1 Time constant of rq

Tro Time constant of ry

Te Time constant of s
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Table S1 — continued from previous page

Symbols meaning

Tw Time constant of x

Ty Time constant of y

Tw Time constant of w

Qy Rate constant of activation of y

Rate constant of deactivation of y
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