Supplementary Materials

This model is based on our published model [1], which itself based on previous
publications [2-11].

1. Model Equations

1.1. General

1.1.1. Membrane potential
If = IfNa + IfK

Ip = Tpna + Ibca + bk

Ina = Ina11 + Inats

[= Ig+Ina + lcan + Icar + Ikr + Iks + Lo + Lsus + Ik1 + st + Inax + Incx + I + Ikacn
dv/dt = —(1/C) -1

1.1.2. Gating variables (For any gating variable g with steady state g,)
dg/dt = (8 — 8)/Tg

1.1.3. Reversal potential

Ena = Er -log ([Na*],/[Na*];)
Ex = Er - log ([K*],/[K"]})
Egs = Er -log (([K*], + 0.12 - [Na*]o)/([K*]; + 0.12 - [Na*];))

Eca = (E7/2) -log ([C32+]0/[Caz+]sub)
1.2. AC-cAMP-PKA signaling
12.1. cAMP activity

d[cAMP
% = (Kiso - [ATP] + k; - [ATP] — k; - [CAMP] — k3 - [CAMP] — K¢, - [ATP])/60000
ki, = 0.1599 [1S0]*
fso = 76.544106238 4 [ISO]1S
[IBMx]0.8395
Kipmx = —0.8730 - 4.055008781 1 [[BMX]08395 +1
[Cch]1.4402
Keen = 0.0146 - 51.733114402 4 [CCh]14402
K
ki = Kacr1 + - Fom
1+ ( Kea — k = ) /K )
exp | (Kca bCM Keem - (1 _fCMi))/ AC,Ca
[CAMP]5.734-3

Ko = Kibms* 2653512 540 5067343 + [cAMP]e73%3
[cAMP](Pra—1)

k. =k . .
: P kg?/iAcAMP + [cAMP]"pka

1.2.2.  PLB activity

d[PLB,]
T = (k4 - ks)/60000

ky = (kppg,, - [PKA]PLB) /(KpRiZs 5 + [PKA]"PLE)
[PP1]

kpp1pLp + [PLB,]

1.2.3. PKA activity

[PKA] = 2 — [RC] — [ARC] — [A,RC] — [PKApy]
[AzR] = [PKA] + [PKAp]
[A,RC] = [PKA] - [A,R]/0.009
[

[

[

ks = Kppy -

ARC] = 0.008 - [A,RC]/[cAMP]
PKApi] = [PKI[tot] -][PKA] /(0.001 + [PKA])
ARC

[cAMP]
1.3. Membrane currents

RC] = 0.008 -



1.3.1.  4-aminopyridine-sensitive currents, [4AP = Ito + Isus

lto =80 (Vm —Ex)-q-r

Isus = 8sus " (Vm —Ex) -t

Joo = 1/(1 + exp((Vy, + 49.0)/13.0))

I = 1/(1 + exp(—(Vy — 19.3)/15.0))

Tq = (6.06 + 39.102/(0.57 - exp(—0.08 - (Vy, + 44.0)) + 0.065 - exp(0.1 - (Vi
+45.93))))/0.67

T, = (2.75 +14.40516/(1.037 - exp(0.09 - (Vy, + 30.61)) + 0.369 - exp(—0.12 - (V,,
+ 23.84))))/0.303

1.3.2.  Calcium background current, Ivca

Ibca = 8bca * (Vim — Eca)
1.3.3. Potassium background current, Irx

Ibk = bk * (Vm — Ex)

1.3.4. Sodium-dependent background current, Iona
Ibna = 8bNa * (Vin — Ena)

1.3.5. L-type calcium current, Ica

bea, = —0.2152 4+ 1.6913 - PKA10'0808/(0.883610'0808 + PKA10'0808)
Ica1z = 8car1z * (1 + bear) * (Vi — Ecar) “ diriz * fraz “ fea

Icar1s = 8car1z * (1 + bear) * (Vin — Ecar) * draz “ fLas “ fea

Icar = lcariz + lcaras

dewiz = 1/(1 + exp(—(V, + 3.0)/5.0))

fo12 = 1/(1 + exp((Vy, + 36.0)/4.6))

doq3 = 1/(1 + exp(—(V, + 13.5)/6))

fo13 = 1/(1 + exp((Vy, + 35.0)/7.3))

fCaoo = Kmfca/ (Kmfca + Casub)

gL = —28.39 - (V, + 35)/(exp(—(Vy, + 35)/2.5) — 1) — 84.9 - V,,,./(exp(—0.208 - V,) — 1)
By = 11.43 - (Vo — 5.0)./(exp(0-4 - (Vi — 5.0)) — 1)

Tqr, = 2000/(agy, + Bar)

th = (7.4 + 45.77 - exp(—0.5 - (Vg + 28.1) - (V,y + 28.1)/(11 - 11)))

Tica = fcaoo/Asca

1.3.6. T-type calcium current, Icar

Icar = 8car " (Vm — Ecar) *dr " f7

dre = 1/(1 + exp(—(Vin + 26)/6))

fro = 1/(1 + exp((Vy, + 61.7)/5.6))

Tqr = 1/(1.068 - exp((Vy, + 26.3)/30) + 1.068 - exp(—(Vy, + 26.3)/30))
Ter = 1/(0.0153 - exp(—(Vy, + 61.7)/83.3) + 0.015 - exp((Vy, + 61.7)/15.38))

1.3.7. Hyperpolarization activated “funny” current (HCN4), It

Iina = 0.3833 - g+ (Vi — Ena) 'y

Ik = 0.6167 -gir- (Vi —Ex) 'y

Kif = 25.3403, K¢ 5ir = 18.1115, njp = 9.2453

VShift = Kif ' [CAMP]nif/(Kolsifnif + [CAMP]nif) —18.1040

Yoo = 1/(1 + exp((Vi, + 104.2 — Vi) /16.3))

Ty, = 1.5049/(exp(— (Vi + 590.3) - 0.01094) + exp((Vy, — 85.1)/17.2))

For It inhibition (ivabradine) simulation we used: g;f jva = 0.1 gy¢

1.3.8. Inward rectifier potassium current, IK1
Iks = 8k1 - 1/(1 + exp(0.070727 - (Vi — Ex))) - (Ko/([K*], + 0.228880)) + (Vy, — Ex)

1.3.9. Rapidly-activated delayed rectifier potassium current, Ixr

Ikr = 8kr " (Vi — Ex) " Pa " Pi

Paco = 1/(1 + exp(—(Vy, + 21.173694)/9.757086))

Pie = 1/(1 + exp((Vyy + 20.758474 — 4.0)/(19.0)))

Tpa = 0.699821/(0.003596 * exp((Vi,)/15.339290) + 0.000177 - exp(—(Vin)/25.868423))
Tpi = 0.2+0.9-1.0/(0.1 exp(Vy,/54.645) + 0.656 - exp(V,,/106.157))



1.3.10. Slowly-activating delayed rectifier potassium current, Iks

Iks = 8ks * (Vin — Exs) - X5

XSeo = 1/(1 + exp(—(Vy, — 20.876040)/11.852723))

Ty = 1000/(13.097938/(1 + exp(—(Vy, — 48.910584)/10.630272))
+ exp(—V,/35.316539))

1.3.11. Sodium currents, Ina=INa11+INa15

FNa = (9.52e — 02 - exp(—6.3e — 2 - (V;, + 34.4))/(1 + 1.66 - exp(—0.225 - (V,, + 63.7))))
+ 8.69e — 2
hs,; = (1 — FNa)-h11 + FNa-j11
hs,s = (1 — FNa) - h15 + FNa - j15
INat1 = ENa11 *Miy - hSyy - Vi - [Na]o - F/(Er - 1000) - (exp((Vm — Ena)/Et)
—1)/(exp(Vm/Er) = 1)
INa1s = 8Na1s " Mis - hsis - Vi - [Na]o - F/(Er - 1000) - (exp((Vin — Enais)/Er)
= 1)/(exp(Vm/Er) = 1)
INa = INa11 T+ INa1s
mp; 0 =1/(1 + exp(—(Vy, +36.097331 — 5.0)/5.0))*(1/3)
hi1e0 =1/(1 + exp((Vy, + 56.0)/3.0))
j11,0 = D110
M50 = 1/(1 + exp(—(Vi + 45.213705)/7.219547))A(1/3)
hise = 1/(1 + exp(— (Vi + 62.578120)/(—6.084036)))
Jj15,0 = hlS,oo
Tm1 = 1000 - ((0.6247e — 03/(0.832 - exp(—0.335 - (Vyy, + 56.7)) + 0.627 - exp(0.082 - (V,,
+ 65.01)))) + 0.0000492)
Tp1z = 1000.0 - (((3.717e — 06 - exp(—0.2815 - (Vy, + 17.11)))/(1 + 0.003732
-exp(—0.3426 - (V,, + 37.76)))) + 0.0005977)
Tjp; = 1000 - (((0.00000003186 - exp(—0.6219 - (Vy, + 18.8)))/(1 + 0.00007189
- exp(—0.6683 - (Vy, + 34.07)))) + 0.003556)
Tm15 = Tm11, Th1s = Thi1s G1s = Tia
For Ina block (tetradotoxin) simulation we used:
8Na11.1Tx = 0.8 8Na11
8Na15.tTx = 0.5 8Na1s

1.3.12. Sodium-potassium pump current, Inak

INaK = INaKmax ' ((([K+]o) Al-z)-/((KmK)- M2+ ([K+]o)- /\1_2))
- (([Na*];. *1.3)./((Kpna)- 2 1.3 + ([Nat]). 71.3))./(1.0 + exp(— (Vi — Ena
+120)/30))

1.3.13. Sodium-calcium exchanger current, Incx

do=1+ ([C32+]O/Kco) (1 +exp(Qco " Vin/ET)) + ([Na+]o/K1no) “(1+ ([Na+]o/K2no) (1
+ [Na+]o/K3no))

ky3 = [Na*];/(Kzp; + [Na™])

k4 = exp(=Qp - Vin/(2 - E1))

K3y = [Na+]0/(K3no + [Na+]o)

ky = ([Caz+]0/Kco) - exp(Q_co - Vi, /Er)/do;

k23 = ([Na+]o/K1no) ' ([Na+]o/K2no) : (1 + [Na+]o-/K3no) ’ eXp(_Qn ' Vm-/(2 ’ ET))-/dO

ks, = exp(Qp - Vin./(2 - E1))

X1 = K34 " Kgq - (Koz + K1) + Kpq *Kap - (Kaz +Kkyy)

di =1+ ([Caz+]sub/Kci) i (1 + exp(_Qci 'Vm/ET) + [Na+]i/Kcni) + ([Na+]i/K1ni) ' (1
+ ([Na™];/Kan;) - (1 + [Na*];/K3p)

k12 = ([Caz+]sub/Kci) ’ exp(_Qci ' Vm/ET)/di

kis = ([Na*];/Kini) - ([Na*];/Kani) - (1 + [Na*];/K3n) - exp(Qp - Vin./(2 - E1))./d;

X = Ky3 " K3z * (Kig + Kqz) + Kyq - Kz (Kgs + K3p)

X3 = Ku3 " Ka * (Kaz + Kp1) + Kz * Koz - (Kaz + kay)

X4 = k34 ' k23 ' (k14 + k12) +Kyq tKqg e (k34 + k32)

Incx = Knaca = (K21 "Xz — Kz %) /(X1 + X5 + X3 + X4)

1.3.14. Sustained inward current, Ist

Ist = 8st " (Vm — Eso) " da " Qi
Qae = 1/(1 + exp(=(Viy + 67)/5))



0ga = 1/(0.15 - exp(—V,/11) + 0.2 - exp(—Vy, /700))

Bga = 1/(16 - exp(Vim/8) + 15 - exp(Vin/50))

Tqa = 1/(0ga + Bga)

agi = 0.15-1/(3100 - exp((Vy, + 10)/13) + 700.3 - exp((Vy, + 10)/70))

Bqi = 0.15-1/(95.7 - exp(—(Vyy + 10)/10) + 50 - exp(—(Vy, + 10)/700)) + 0.000229/(1
+ exp(=(Vim +10)/5))

Qi,0 = aqi/(aqi + qu)

Tgi = 1/(O(qi + qu)

1.3.15. Acetylcholine-activated potassium current, Ixacn
Ixach = Cin " 8kach * (Vim — Ex)

Bw = 0.001-12.32/(1 + 0.0042/([CCh] - 1075))

oy = 0.001-17 - exp(0.0133 - (Vy, + 40))

Wo = Buw/(aw + Bw)

Tw = 1/(aw + Bw)

1.4. Sarcoplasmic reticulum calcium cycling

1.4.1. Ryanodine receptor function
Jsrcarel = K5+ 00 ([Caz+]jSR - [Caz+]sub)
RYR pax - PKA"RyR
Koca = k()Ca_max ’ (RyRmin - kOSRynRyR + PKAPRYR +1
kCaSR = MaxSR — (MaXSR - MlnSR)/(l + (ECSOSR/[C32+]jSR)HSR)
Kosrca = Koca/Kcasr
Kisrca = Kica " Kcasr 5
dR/dt = (Kim * RI = Kisrca * [Ca®*]sup * R) — (Kosrca * [Ca®* 5 R — Kom - 00)
d00/dt = (Kosrea * [Ca®*13up * R — Kom - 00) — (Kisrea * [Ca** Isyp - 0(; —Kkim*9S)
dS/dt = (kiSRCa ' [Caz+]sub -00 - kzim ' S) - (kom 'S— kOSRCa ' [Caz+]sub ' RI)
dRI/dt = (kom ‘S— koSRCa ' [Caz+]sub ' RI) - (kim “RI— kiSRCa ! [Caz+]sub ' R)

1.4.2. The rate of calcium uptake (pumping) by the SR, jup

9.5517
[PL,]

0.276395517 + [PLB
jup = 1:)up,basal ' f([PLBp])/[l + Kup/[caz+]i]-

+ 0.4998

f([PLB,]) = 2.9102 - ]9.5517
p

1.4.3. Calcium diffusion flux from submembrane space to myoplasm, jCa,diff

jcadite = ([Ca®*]sup — [Ca®*]) /Taifca

1.4.4. Calcium flux between network and junctional SR compartments, ji

jir = ([Ca®*]psr — [Ca®*]isR) /Taifer

1.4.5. Natural calcium buffering

dfTC = fkl " [C32+]i " (1 —A-— TT) - kl " (A + TT)

dfrmc = Kerme * [Ca**]; - (1 — frme — frmm) — Kprmc * frvc
dfrmm = Kermm * [IMg%*]; - (1 — frme — frmm) — Kormm * frvm
dfomi = Keem * [Ca®*]; - (1 — fomi) — Kpewm * fomi

dfems = Keem * [Ca%F sy * (1 = foms) — Kpem * foms

dfCQ = kaQ ) [C32+]jSR ) (1 - fCQ) - kbCQ : fCQ

1.4.6. Dynamics of calcium concentrations in cell compartments

d[Ca®*];/dt = ((cadif * Vsub — Jup * Vasr)/Vi) — (CMor * (dfemi/dt) + TCroy + (dfrc/dt)
+ TMCyot - (dfrmc/dD))

d[Ca**]gup/d = (—=(car + Icar + Inca — 2" Incx)/(2 - F/1000) + jsrcarel * Visr)/Vsub — jcadife
— CMgt dfCMS

d[Ca**]jsp/dt = jir — jsrcarel — CQuot * dfcq

d[Ca®*]psr/dt = jup — jir * Visr/Vnsr

Force
dsL/dt = —V,
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15
16
17

18

19
20

Model Pa-
rameter
Vl‘l‘l
da
qi
dr
fr

dv,/dt = 0.
ATP-ADP

ATP, = ATP, pax -

Value

-64.521628694
0.6246780312
0.4537033169
0.0016256324
0.4264459666
0.4043600437
0.9250035423
0.0127086259
0.9968141226
0.0000045583
0.9809298233
0.0002036671
0.7649576191

0.0046263658
0.6107148187
0.4014088304
0.2724817537

0.0249208708

0.1079085266
0.4500098710

Nyxg = (SL — SLg) - N¢ - (TT — U) - 1000/2
Kca = Fxo + Fia - N)lzg/(FlEIgs + N)Eg

k_1 = Fu/Kca
dA/dt = Fkl " [Caz+]i " (1 - A - TT - U) - A - (Ff + k—l) + TT - (Fgo - Fgl . Ve)
dTT/dt = Fe+ A—TT - (Fgo + Fgy * Ve + k_y) + Fig - [Ca®*]; - U

dU/dt = k_; - TT — (Fgo + Fgy * Ve + Fig - [Ca?*]}) - U

[100 - cAMP])nAT"

kare - ( cAMPD

Table S1. Initial model variables

Units

mV

! Ist — sustained inward current

2 Jcar — T-type Ca?* current

3 Ixr — rapid potassium current

4 Ixs — slow potassium current

5 IcaL — L-type Ca?* current

¢ I — transient potassium current

7 Lsus — sustained potassium current
8 Nav# voltage-gated sodium channel

Katpos + (W

[100 - cAMP])“ATp — Katp,min |/100

Definition

Membrane potential
Activation gating variable of Ig1
Inactivation gating variable of I

Inactivation gate of I¢ 72
Activation gate of Icat
Activation gating variable of Iy,3
Inactivation gating variable of Iy,
Activation gating variable of Ixs4
Inactivation gate for I,y 125
Activation gate for I¢ap 12
Inactivation gate for I,y 13
Activation gate for I¢ap, 13
Ca2+-dependent inactivation gating var-
iable for Iy, 1 2and Icap 12
Activation gating variable of I;,6 and
Isus”

Inactivation gating variable of I,
Activation gating variable of Nav1.58
Fast inactivation gating variable of
Nav1.5
Slow inactivation gating variable of
Nav1.5
Activation gating variable of Nav1.1

Fast inactivation gating variable of
Navl1.1



21

22
23

24
25
26
27
28
29
30
31
32
33
34
35
36

37

38

39
40

41

42

43

[CAMP]

[PLB]

TT

SL

0.0268486392 Slow inactivation gating variable of

Navl.1
0.0279984462 Activation gating variable of 1¢9
0.0000319121 mM  Intracellular Ca2+ concentration or Ca2+
concentration in the cytosol
0.1187281829 mM Ca2+ concentration in the JSR10
1.5768287365 mM Ca2+ concentration in the NSR11
0.0000560497 mM Ca2+ concentration in the subspace
0.0063427103 Fractional occupancy of the troponin
Ca2+ site by [Ca?*];
0.1296677919 Fractional occupancy of the troponin
Mg2+ site by [Ca?*];
0.7688656371 Fractional occupancy of the troponin
Mg2+ site by Mg2+
0.0242054739 Fractional occupancy of calmodulin by
[Caz+]sub
0.0138533048 Fractional occupancy of calmodulin by
[Ca®*];
0.1203184861 Fractional occupancy of calsequestrin by
[Caz+]rel
0.7720290515 Fraction of reactivated (closed) RyR
channels
0.0000000760 Open-state fraction of RyR channels
0.0000000213 Inactive-state fraction of RyR channels
0.2162168926 Inactive-state fraction of RyR channels
0.0004 IKACh12 and voltage-dependent gating
variable
19.73 Pmol cAMP13 level
/mg
pro-
tein
0.23 PLB14 phosphorylation level
0.06 The density of regulatory units with
bound Ca2+ and adjacent weak cross-
bridge
0.02 The density of regulatory units with
bound Ca2+ and adjacent strong cross-
bridge
0.06 The density of regulatory units without
bound but with adjacent strong cross-
bridge
1.75e-6 pum Sarcomere length

It — HCN4 (“funny”) current

10 JSR —junctional sarcoplasmic reticulum

1 NSR - network sarcoplasmic reticulum

12 Jkach — acetylcholine-activated potassium current
13 cAMP - cyclic adenosine monophosphate

14 PLB - phospholamban



Parameter

[Mg2*];
[Na™],
[Ca®*],
[K*]o
[Na*];

[K*];

Table S2. Model constants

Value

2.5
140
2
54
10

139.885460306

6

25
3
0.03328117
0.0036
134671883
0.0348
96485
310.5
8.314472
17
47
415761
45
1000-(RT/F)

395.3

1628

2.289

5614

Units Definition

Ion concentrations

mM Intracellular Mg?*
mM Extracellular Na*
mM Extracellular Ca?
mM Extracellular K+
mM Intracellular Na*
mM Intracellular K+

Cell compartments

pF Cell electric capacitance

pL Cell volume

pL Subspace volume

pL JSR volume

pL Myoplasmic volume

pL NSR volume (Ca?" uptake store)
C/M Faraday constant

K Temperature (37°C)

J/(MK) Universal gas constant

mV Apparent reversal potential of Ig
mV Reversal potential of I¢,,
mV Reversal potential of Iy,1s
mV Reversal potential of I,
mV Constant

Na*/Ca* exchanger current parameters

Dissociation constant for [Na*]; binding to

mM ] .
first site on Iycx!® transporter

M Dissociation constant for [Na*], binding
to first site on Iycx transporter

M Dissociation constant for [Na*]; binding to
second site on Iycx transporter

M Dissociation constant for [Na*], binding

to second site on Iycy transporter

15 Incx — sodium-calcium exchanger current



Kcni

Qci

Qco

Qn

Tgifca
TCiot

TMCo¢

K¢re

Kermc
Kprc
kaMC
kaMM

kaMM

Mo

Kiem
Kpcm
CQqot
Kscq
Kpco

26.44

4.663

0.0207

3.663

26.44

0.1369

0.4315

0.04

0.031

0.062
88.8
237.7

0.446

0.00751

2.277

0.751

0.045
227.7
0.542
10
0.534
0.445

mM

mM

mM

mM

mM

Dissociation constant for [Na*]; binding to
third site on Iycx transporter

Dissociation constant for [Na*], binding
to third site on Iycx transporter
Dissociation constant for [Ca?*]; binding
to Incx transporter
Dissociation constant for [Ca®*], binding
to Incx transporter
Dissociation constant for simultaneous
[Na*]; and [Ca?*]; binding to Iycx trans-
porter
Fractional charge movement during the
[Ca%*]sup Occlusion reaction of the Iycx
transporter
Fractional charge movement during the
[Ca?*], occlusion reaction of the
Incxtransporter
Fractional charge movement during Na*
occlusion reactions of the Iycxtransporter

Ca* flux parameters

ms
mM

mM
mM~1-ms~1

mM~1-ms~1

mM
mM~!-ms™!
ms
mM
mM~1-ms™?
1/ms

Time constant of Ca?* diffusion from the
submembrane to myoplasm
Total concentration of Ca? bound to tro-
ponin
Total concentration of Mg?* bound to tro-
ponin
Ca?" association constant of troponin
Ca? association constant of the troponin-
Mg? site
Ca?* dissociation constant of the troponin-
Ca?* site
Ca?* dissociation constant of the troponin-
Mg? site
Mg? association constant of the troponin-
Mg?* site
Mg? dissociation constant of the tro-
ponin-Mg?* site
Total calmodulin concentration
Ca?" association constant of calsequestrin
Ca? dissociation constant of calmodulin
Total calsequestrin concentration
Ca?" association constant of calsequestrin
Dissociation constant of calsequestrin



Kmea

Ofca

8sus
8st
8bNa

8k1

8Ks

10
0.06
0.5

0.005
0.0127
0.02
9.773
0.7

0.45

15
1

25
2
0.02
250e3

0.00008

4.5

40

0.0006

0.00035
0.021

0.0156

2.4e-7

0.0049

0.0323

0.012

mM

mM/ms

mM

mM

mM

mM

-1

RyR non-SR-dependent transition rate
constant
RyR rate transition constant

RyR Ca?*-dependent inactivation rate

RyR rate transition constant
RyR modeling parameter
RyR modeling parameter
RyR Hill equation coefficient
RyR Hill equation coefficient
EC50 of Ca?* SR-dependent activation of
SR Ca*release
Ca? modeling parameter
Ca? modeling parameter
Parameter for Ca*-dependent activation
of SR Ca* release
SR Ca?* uptake and Hill coefficient
Rate constant for Ca?* uptake by the Ca*
pump in the network SR
Ca? release rate parameter
Forward-mode Ca?" affinity of the SER-
CA® pump
Reverse-mode Ca? affinity of the SERCA
pump
Time constant for Ca* transport from the
network to junctional SR
Half-maximal [Ca?*]; for Ca?* uptake in
the NSR
Dissociation constant of Ca?-dependent
inactivation of I¢,y,
Ca? dissociation rate constant for I¢,y,

Membrane parameters

nS/pF
nS/pF
nS/pF
nS/pF

nS/pF

16 SERCA - SR Ca?-ATPase
17 JpNa - sodium-dependent background current
18 JIx1 — inward rectifier potassium current

Normalized conductance of Ig,s channels

Normalized conductance of Ig; channels

Normalized conductance of Iyy,17 chan-
nels

Normalized conductance of Ik, 18 channels

Normalized conductance of Ixs channels



Normalized conductance of Iy,;519 chan-

gNa1s 0.000237 nS/pF
nels
. 0.000237 nS/pF Normalized conductance of Iy,;; chan-
nels
S 0.2832 nS/pF Normalized conductance of Iy,;, chan-
nels
g caLis 0.9936 nS/pF Normalized conductance of Iy,13 chan-
nels
gcaT 0.5600 nS/pF Normalized conductance of I, channels
gt 0.228 nS/pF Normalized conductance of Iy channels
8Kkr 0.0960 nS/pF Normalized conductance of Ik, channels
Eio 0.1968 nS/pF Normalized conductance of I;, channels
Knaca 220 pA/pF Scaling factor for Iycx
1 20 -
g o 0.0006 nS/pF Normalized conductance of I} c,29 chan
nels
8bk 0.0001 nS/pF Normalized conductance of Iyk2! channels
INaKmax 5.698 pA/pF Maximal Iy,k22 conductance
KmNa 14 mM Half-maximal [Na*]; of Iyak
Kk 14 mM Half-maximal [K*], of Inak
AC-cAMP/PKA signaling parameters
Kaci 0.016 1/min Non-Ca? AC? activity
Kac 0.0735 1/min Non-Ca? AC activation
Kca 0.000178 mM Maximal Ca? AC activation
Kacca 0.000024 mM Half-maximal Ca%* AC activation
Pmol tei
Kpka 9000 mo / r/npi:’ emn Maximal PKA% activity
Kpka,camp, 284.5 Pmol /protein Half-maximal PKA activation
Npka 5 Hill coefficient
Phosphorylation parameters
Kpiep 52.25 1/min Maximal PLB phosphorylation
Nprg 1 Hill coefficient
Kpka pLB 1.651 Half-maximal PLB phosphorylation
[PP1] 0.89 uM PP1% concentration
Kpp1 23.575 1/uM/min Maximal PP1 activity
Kpp1pLB 0.06967 Half-maximal PP1 activity

19 INa1s — sodium current

20 Jpca - calcium-dependent background current
21 Jpk - potassium-dependent background current
22 Inak — sodium-potassium pump current

2 AC —Adenylyl cyclase

2 PKA - protein kinase A

% PP1 - protein phosphatase 1



Force parameters
A constant coefficient that describes the

SLo 0.8 pm effect of the actin and myosin filament
lengths on the single overlap length

N, 2*101 1/mm?2 The SAN cross-section area

Feo 350 1mM The cross-bridge indePendent coefficient

of calcium

FN 3.5 Hill coefficient

Fros 2.5%109 1/mm3 Half-maximal cross-bridge Ca?* affinity
Fy 60 1 /M /ms The rate constant of ca'lcium binding to

troponin
F, 0.04 1/ms The cross-bridge turnover rate fr(.)m the
weak to the strong conformation

Fyo 0.03 Ums The cross-bridge weakening rate in the

isometric regime
The mechanical-feedback coefficient, de-
Fg 4.4*106 1/m scribes the dependence of the cross-bridge
weakening rate on the shortening velocity
The unitary force per cross-bridge in the

Fip 2*10-9 mN ) . .
1sometric regime
ATP parameters

ATP; ax 2.533 mM

Katp 61420
Katpos 6724
cAMPb 20 Baseline cAMP concentration
KATP,min 6034

Natp 3.36
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