Appendix A. Equations for ”Modeling 3-adrenergic control of
cardiac myocyte contractility in silico”

1 (-adrenergic receptor module

[Ltot] — [LR] — [LRG] — [L] =0

[6)ARact] — [LR] — [LRG] — [RG] — [B, AR] = 0

[Gstot] — [RG] — [LRG] — [Gspy] — [Gs] =0

WA feet) — (hpapic (8 AR_S464) — kanic ([LR] + [LRG))}+
{kpra_[B,AR_S301] — kpgas [PKAC][8y ARqet]}

d([ﬁlAf;{S%‘l]) = kpari+ ([LR] + [LRG)) — kgarx [0, AR_S464]

WO AR SO — ke a [PKACT][ByARger] — kprca—[B1AR_S301]

where:

[LR] = [L][6,AR]/K1; [LRG] = [L][5, AR][G.]/ (KL - Kr); [RG] = [0, AR][G]/ Kc

2 G, activation module

WCeagrriod) — k., ([RG] + [LRG]) — knyalGsacrprot]
% = gact([RG] + [LRG]) - kreassoc[GSOéGDP] [Gsﬂ')’]

% = khyd [GsaGTPtot] - kreassoc[GsaGDP][Gsﬁ'y]

3 cyclic AMP metabolism module

(G sacTPtot] — [Gsacrp] — [Gsacrp : AC] =0
[AC’tOt] - [GsaGTP : AC] - [AC] =0
[PDE,os] — [PDEinnis] — [PDE] =0
[IBM Xi0] — [PDEjis] — IBMX] =0

d([cAM Pyo4]) kAC—basal[AC][ATP] + kac-GsalGsagTr:AC|[ATP]  kppr[PDE][cAMP]
dt Km,fbasal“l’[ATP] Km,—G.gnGTP+[ATP] Km,—PDE‘f’[CAkjp]

where [Gsaarp : AC] = [GsacrP|[AC)/Kgsa; [PDEinni] = [PDE|[IBMX]/Kpymx

4 PKA activation module

[cAM Proy] — (JARCY) + 2[AsRCy] + 2[A2R1]) — (JARCyr] + 2[AsRC11] + 2[AsR11]) — [cAMP] = 0



9[PK Arior] — ([RC1] + [ARCY] + [ARCy] + [PKACy : PKI]) — [PKAC;] =0

Q[PKAHtot] — ([ROH] + [ARC]]] + [AQRC]]] [PKAC[[ : PKI]) — [PKACH] =0

where:

RCy) = Lalin, IPRACL (PR AC)] + [PKAC) : PKI))
ARCY] = A5 B2 ([PK AC)] + [PKAC) : PKT))
AyRCy) = EEACL([PK ACY] + [PKAC; : PKI))

A>R;] = [PKACY) + [PKAC, : PKI|

Cri] = Egitts EEES([PKACH] + [PK ACy; : PKI))

[
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[ARCr) = ety e L ((PKACH] + [PKACy; : PKI))
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¢cAMP]  Kp
AsRCyp) = EEACHL (PR AC] + [PKACy; : PKI))

AsRif) = [PKAC] + [PKAC) : PKI|

Kﬂ _ Kpri[PKIiot]
T Kpri+[PKACI|+[PKACI]

[PKAC][PKIi0t]
PKACI PKI] KPKI-F[PKAIC]]-F[];I?ACI]]

PKAC;|[PK o0
PKAC : PKI] = KPKEJr[PK,éIC]'[I]Jr[PKLCU]

3

S Phospholamban regulation module

d([PLBp]) _ }CPKAprB[PKAC[”PLB] _ k}PPlprB[PPI][PLBp]
dt -

Kmprxa_prB+[PLB] Kmppr1—prB+[PLBp]
d([PLB]) _ kpp1_pLB[PP1][PLBp] o k?pKA_pLB[PKACI][PLB]
dt Knmppi-prB+[PLBp] Kmpra—prLe+[PLB]
d([Inhiblpiot]) _ Epka—innivi[PKAC][Inhiblpiot]  Vimax PP2a—rnhib1 [Inhiblpior]
dt KmpPKA—Inhivl+[Inhiblpiot] KmppPaA—Inhivi+[Inhiblpiot]
d([Inhibl]) _ Vimax PP2A—1nhib1[Inhiblpiot]  kpxa—1nhiv1 [PKACT][Inhiblpsot]
dt T Kmppr2a—r1nhiv1H[Inhiblp;o] KmprA—Inhiv1+[Inhiblpio]

[Inhiblpiot] — [PP1 : Inhiblp] — [Inhiblp] =0
e[PPl] — [PPL : Inhiblp] — [PP1] =0
where: [PP1 : Inhiblp] = [PP1][Inhiblp|/ K rnnivt

6 L-type Calcium Channel regulation module

6.1 [, subunit

d([LCCBQP]) _ EkPKA,Lcc[PKACII][LCCﬁQ] _ Ektpplchc[PPchc][LCCﬁzp]
dt -

Kmprxa-Lco+e[LCCB,] Kmppri—rcco+e[LCCByp]
d([LCCB,)) _ ekppi_rcc[PPLlroc][LOCByp]  ekpra-_rcc[PKACH][LCCS,]
dt Knppi—rco+e[LCCB,p] Kinpra—rLcc+e[LCCB,]



6.2 Mode Normal
APOD — 3, .o P[2] + wroe P7) - (4arce + vroe)P[1] — PHOSPH]1]

APED — 4a;00P[1) + 28,00 P[3] + “422 P8] — (B¢ + 3arco + 2vr.00)Pl2] — PHOSPH]?]
[4] + w—ggcp[g] — (2800 + 20100 + 2%y,00)P[3] — PHOSPH]3]
d(§t4) =2arcoP[3] +48ccP] [
AEBD = apoeP] + gnroc Pl6) + —Lﬂp[ll] (4BLcc + farce +2'vp00)P[5] = PHOSPHI3]
UPIO) — £, 100 Pl5] — gnrcoPl6] — PHOSPH[6]
6.3 Mode Ca
dt
APED — 4. 207,00 P[7] + BrecPl9] + 27100 Pl2] — (B2 13- 20 00 + “422) P[8] — PHOSPHIS
UELL = 320,00 P[8] + 22422 P(10]+ 22y 00 P[3] - (Broc +2- 2000 + 255 ) P9 - PHOS PHI9)
M = 2-2a 00 P9]+28 00 P[11]+2%y oo Pl4] — (22592 420 oo + 246 ) P[10] - PHOS PH[10)]
1]

[
% =3arccP2] +38ccP )
dt
AP — Buce PI§] + v, 0o P1] — (4- 2100 + wioe)Pl7) — PHOSPH]T)
dt

% = 20,00 P[10] + geroc P12] + 247 oo P5] — (22522 + foroc + ©492) P[11] — PHOSPH(1

dt12] = ferccP[11] — gercc P[12] — PHOSPH([12]

6.4 ModeP

PO — 3, oo P[14] + wroe P19] — (4arce + Ypoc)P[13] + PHOSPHI1]
WP — 4oy 00 P[13]+ 281,00 P15 + 2422 P[20] — (Brcc + 3arcco + 27 pcc) P[14] + PHOSPH[2
APIO) — 30p00P[14]+30 00 P[16]+ 2552 P[21] - (28100 + 2000 +2*y1oc) P15+ PHOSPH|3]
PO — 20,00 P[15] +4B 00 PI17) + £58< P[22] — (3800 +arce +23v,c0) P[16] + PHOS PH[4]
PRTD — oo PI16] + gproo P[18] + 2592 P23] — (46 ,cc + foroc + 2%y 10c) P17 + PHOSPH[5|

d[tls] = forcoP[17) — gpr.ocP[18] + PHOSPH][6]

6.5 Mode CaP

PN _ Buce Plog] + 4,00 P[13] — (4 2arco + wiee)P[19] + PHOSPHIT]
AP = 42000 P91+ 800 PR21]+27 00 P[14] - (256€ +3-20 00+ 2462 ) P[20)+ PHOSPH]S]
AP = 320,00 P18]+22452 P[20]+2% 00 P15]— (Broc+2-20ncc+245< ) P(21]+ PHOS PH(9)
% = 22arcc P17]4+26 00 P[19]+2%y oo P[16] - (M+2@Lcc+”wc)P[22]+PHOSPH[ 10
AEED = 20,00 P[16]+ geroo P[24] +2'y oe P1T)— (2492 + fepcc + #4592 P[23] + PHOS PHI11]

PRI — fopcoPl23] — gerccP[24] + PHOSPH(12]

. o ekprxa_1rocc[PKACII|P[i]  ekppaa_rcc[PP2Arcc]P[i+12] |
where: PHOSPH[Z] T Kmpra-rcc+e[LCClot] Pli] Kmppraa—rcc+e[LCChot| Pli+12]°

arce = 400eVn D10 g oo =50V HID3 ) o = 5, poclCail;




Appendix B. Parameters for "Modeling 3-adrenergic control of
cardiac myocyte contractility in silico”

7 [-adrenergic receptor module

Parameter  Value Units Source

[Ltot] 0100 ,LLM [1]

[B1ARtot]  0.0132 M [11.[21.[3]

[Gstot) 3.83 uM [1]

Ky 0.285 uM [4]

Kg 0.062 uM [4]

Ke 33 uM [5]

kgARK+ 0.0011 sec™t [5]

kgark—  2kgark+ sec™! [5]

kpr A+ 0.0036 sec ~L.uM~t  [5],[6]

kpra-— 0.62kpgay sec™! [51.[6]
8 G; activation module

Parameter Value Units Source

kgact 16 sec™! [71,[8]

knhyd 0.8 sec™! [71,[8]

Kreassoc 1.2¢3 sec™'-uM~!  [9]

9 cyclic AMP metabolism module

Parameter
[Actot]
[AT P]
[PDE; ]
[IBM Xy0t]
KGsa
Krpmx
kac—basal
Km—basa,l
kAchsa
KmstaGTP
kppr
Km—PDE

Value
0.0497
5.0e3
0.039
0..1e3
315
30

0.2
1.03e3
8.5
315

5

1.3

Units
uM
uM
uM
uM
uM
uM
sec™
uM
sec™!
uM
sec™ !
uM

Source

(1]
[10]

[11],[12]

[13]
[14]
[15]
[16]
[16]
[16]
[16]
[11]
[11]



10 PKA activation module

Parameter Value  Units Source
[PK Ao 059 uM  [17],[18]
[PKArret) 0.025 uM [10]
[PK ;0] 0.18 uM [19],[20]

Ka 9.14 uM  [21],[22]
Kp .64 M [211,[22]
Kp 4375 M [23]

Kpxr 2e-4  uM  [19],[20]

11 Phospholamban regulation module

Parameter Value  Units Source
[PLBrtot] 106 M [10],[24]
[PP1;0] 0.89 uM [25],[26]
[Inhibl ;0] 0.3 M [25]

€ 10 none [27]
kprkA-PLB 54 sec™! [28],[29]
K,pra-PLB 21 puM [29]
kppi_pLB 8.5 sec™ ! [26],[30]
Knppi-PLB 7.0 puM [26],[30]
kpPK A—Inhibl 60 sec™! [31]
KnpKA—Inhibt 1.0 puM [31]
Vinax PP2A—Inhiv1 14 pM-sec™  [25],[30]
K ppP2a—rnhivt 1.0 puM [25],[30]
Krnnin le-3  uM [25]



12 L-type Calcium Channel regulation module

Parameter Value  Units  Source
[LCCot] 0.025 uM  [10]
[PP1Lcc] 0.025 uM [10]
[PP2A1cc) 0.025 uM  [10]
€ 10 none  [27]

kpka—rcc 54 sec™!  [28],[29]
Knpxa-rcc 21 uM [29]

kppi_LcC 8.5 sec™t  [26],[30]
K,ppi-rcc 3.0 M [30]
kppoa—_LcC 10.1 sec™! [30]
Kpnppoa—rcc 3.0 uM [30]
wroe 10 sec™t [32]
YoLOC 2.8¢3 sec”! [32]
fnLco 200 sec™t  [32],[331,[34]
gnLCC 2.0e3 sec”! [32]
JeLco 5.0 sec™ b [32]
geLCC 7.0e3  sec”! [32]
forcc 800 sec™!  [33],[34]
gpLCC 2.0e3 sec”! [32]
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