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Supporting Information

S1 Model Equations

The Dual Oscillator Model equations are as follows.
Glycolysis:
dG;/dt = JarLur — Jek
dF6P/dt = (1 + kgp1) ™ (Jak — JprK)
dFBP/dt = (1 4 krc) " (Jprk — JppH)
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ATP Production/Hydrolysis:

dATP/dt = JANT — Jhyd

JppH Cac
JanT = VanTADP exp [(k + kPDH> (1 — = ﬂ
ANT ANT ANT ANT JPDH + V/fl\[I)’lI:I kgf\th

Jhyd = (khyd,bas + k:g;dCac)ATP
AMP = ADP?/ATP
ATP + ADP + AMP = A,

Membrane Potential and Calcium Concentrations:
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dV/dt = —(Icarvy + Ik vy + Ik (ca) + Ik (aTP))/Cm
dngvy/dt = (Nk )00 — MW/ TR (V)
dCa./dt = kS (Jpn — Jer)

dCagr/dt = k53 Jer
Li(s) = gi(syni(s) - (V = Vi), i(s) € {Ca(V),K(V), K(Ca), K(ATP)}
Ni(s)00 = [1+ (Kie) /()17 i(s) € {Ca(V), K(V), K(Ca)}
Ni(s) = Ni(s),00 T0r i(5) € {Ca(V), K(V)}
7A(S):{es ifs=V

s  otherwise
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MgADP™ MgADP ™
0.08 (1-+2ME2DP~ ) 4 0.8 (MEpDE~)
2
MgADP— ADP3— ATP4—
(1 + ) (1 BT Tlm )
MgADP~ = 0.0165ADP
ADP?*~ = (0.135ADP
ADP*™ = 0.05ATP

Jem = —[lcavy/(2F) + kpmCac]
Jer = kgr,inCac — kgRr out(Cagr — Ca)

NK(ATP) =

S1 Text. Model Equations.
Equations for the Dual Oscillator Model.
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