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Figure S1. Consequences of 50% block of NCX. (A) Time course of membrane potential, [Ca2+]i, 

NCX current, [Na+]i, and FR predicted upon sudden 50% block of NCX maximal transport rate 

(at t = 10 s). Black traces are obtained clamping [Na+]i to the initial value, while blue traces are 

obtained simulating the normal condition in which [Na+]i is free to change. (B) Comparison 

between the time course before applying the block and at the end of the simulation for 

membrane potential, [Ca2+]i, NCX current, NKA current, ICaL, and its Ca2+-dependent 

inactivation. CDI values were calculated from the state variable Fca, which represents the gate 

describing CDI in the Hodgkin-Huxley type ICaL model in the Kharche et al. framework (CDI = 

1 – Fca, with Fca varying from 0 to 1). 

 



 
 

Figure S2. Consequences of transient 50% block of NCX or NKA. Time course of membrane 

potential, [Ca2+]i, [Na+]i, and FR predicted upon 50% block of NCX (A) or NKA (B) simulated 

between t = 10 s and t = 40 s. Panel C shows FR-[Na+]i phase plots obtained in both simulations, 

together with FR values predicted when clamping [Na+]i at the indicated levels with standard 

model parameters (black dashed line) or upon 50% block of NCX (orange dashed line) or NKA 

(blue dashed line). The grey circle corresponds to the initial condition, and the arrows indicate 

the direction of changes over time. 

  



 
 

Figure S3. Consequences of NKA and NCX block on human SAM electrophysiology. Panels 

A and B report average FR values determined simulating various extents of NKA or NCX block 

with the Loewe et al. model of human SAMs. Insets show voltage traces obtained simulating 

control condition and 50% block. Panels C and D report time courses of membrane potential, 

[Ca2+]i, [Na+]i, FR, and Ca2+-dependent inactivation of ICaL predicted upon 87.5% block of NKA or 

NCX (at t = 10 s). Green traces are obtained by clamping [Na+]i to 10 mM after t = 90 s; orange 

traces are obtained by imposing (after t = 90 s) the values of CDI predicted before block; blue 

traces are obtained simulating the model without any constrain on [Na+]i or CDI. CDI values 

were calculated from the state variable Fca in the Loewe et al. model (CDI = 1 – Fca). 


