
Supplementary Materials 

1 Expression of ion channel currents [12] 

Fast Na+ current (INa): 

𝐼𝑁𝑎 = 𝐺𝑁𝑎𝑚
3ℎ𝑗(𝑉𝑚 − 𝐸𝑁𝑎)    Equation 1 

 

L-type Ca2+ current (ICaL): 

𝐼𝐶𝑎𝐿 = 𝐺𝐶𝑎𝐿𝑑𝑓𝑓𝐶𝑎4
𝑉𝑚𝐹

2𝐶𝑎𝑖𝑒
2𝑉𝑚𝐹/𝑅𝑇−0.341𝐶𝑎𝑜

𝑒2𝑉𝑚𝐹/𝑅𝑇−1
   Equation 2 

 

Transient outward current (Ito): 

𝐼𝑡𝑜 = 𝐺𝑡𝑜𝑟𝑠(𝑉𝑚 − 𝐸𝐾)         Equation 3 

 

Slow delayed rectifer current (IKs): 

𝐼𝐾𝑠 = 𝐺𝐾𝑠𝑥𝑠
2(𝑉𝑚 − 𝐸𝐾𝑠)          Equation 4 

 

Rapid delayed rectifier current (IKr): 

𝐼𝐾𝑟 = 𝐺𝐾𝑟√
𝐾𝑜

5.4
𝑥𝑟1𝑥𝑟2(𝑉𝑚 − 𝐸𝐾)   Equation 5 

 

Inward rectifier K+ current (IK1): 

𝐼𝐾1 = 𝐺𝐾1√
𝐾𝑜

5.4
𝑥𝐾1∞(𝑉𝑚 − 𝐸𝐾)   Equation 6 

 

Plateau Ca+ current 

𝐼𝑝𝐶𝑎 = 𝐺𝑝𝐶𝑎
𝐶𝑎𝑖

𝐾𝑝𝐶𝑎+𝐶𝑎𝑖
                  Equation 7 

 

Plateau K+ current 

𝐼𝑝𝐾 = 𝐺𝑝𝐾
𝑉𝑚−𝐸𝐾

1+𝑒(25−𝑉𝑚)/5.98       Equation 8 

 

Background sodium and calcium leakage current 



𝐼𝑏𝑁𝑎 = 𝐺𝑏𝑁𝑎(𝑉𝑚 − 𝐸𝑁𝑎)       Equation 9 

𝐼𝑏𝐶𝑎 = 𝐺𝑏𝐶𝑎(𝑉𝑚 − 𝐸𝐶𝑎)   Equation 10 
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Supplementary Figures 

 

 

Supplementary Figure S 1. Representative action potential trace under the no alternans 

condition 

  



 

Supplementary Figure S 2. APDr curve in the cases that APD alternans occur under the 

resting cycle length condition; (a), AOCL = 450 ms; (b), AOCL= 500ms; (c), AOCL =550 

ms 

  



 

Supplementary Figure S 3. Unoptimized population maps of AOCL (a) and alternans onset 

mean APD (b); AOCL, alternans onset cycle length; APD, action potential duration; Gray 

parts represent no APD alternans scenarios. 

 

 


