
S1 Appendix: Equations used in the model simulations. 

 

  L-type Calcium current – ICaL 

𝐼𝐶𝑎𝐿 = 𝑔𝐶𝑎𝐿 𝑛2ℎ𝑣 ℎ𝑐(𝑉 − 𝐸𝐶𝑎𝐿)                 
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  T-type Calcium current – ICaT 

𝐼𝐶𝑎𝑇 = 𝑔𝐶𝑎𝑇 𝑏2
𝑐(𝑉 − 𝐸𝐶𝑎𝑇)                 

𝑏∞ =  
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Voltage gated Potassium current – IKv7 (KCNQ) 

𝐼𝐾𝐶𝑁𝑄 = 𝑔𝐾𝐶𝑁𝑄 𝑥2𝑧1(𝑉 − 𝐸𝐾) 

𝑥∞ =  
1
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𝑧∞ =  
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𝜏𝑥 =  (
1

1+exp(
(𝑉+15)

20
)
)      
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Voltage gated Potassium current – IKv 

𝐼𝐾𝑣1 = 𝑔𝐾𝑣1 𝑝1𝑞(𝑉 − 𝐸𝐾)                          

𝑝∞ =  
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Calcium dependent large potassium current – IBK 

                           𝐼𝐵𝐾 = 𝑔𝐵𝐾  ∗ 𝑂 ∗ (𝑉 − 𝐸𝐾)                           

                Common rate equations: 

             𝑎 = exp (
(38∗𝑣)

380
),       𝑏 = exp (

(17∗𝑣)

330
) 

                Kon = 345,  Kcoff = 25, Kooff  = 25 

                 O = O1 + O2 + O3 + O4 

 Rate equations for voltage dependent transitions: 

 

 KC0O0  = 0.02162 * a,  KC1O1  = 0.000869 * a, KC2O2  = 0.0000281 * a, KC3O3 = 0.000781 * a, KC4O4 = 

0.044324 * a,      

  KO0C0 = 318.1084 * b, KO1C1 = 144. 1736 * b, KO2C2 = 32.6594 * b, KO3C3= 0.095312 * b, KO4C4= 

0.000106 * b * cai 

 

Rate equations for calcium dependent transitions: 
 

 KC0C1= 4 * Kon  * cai, KC1C2= 3* Kon  * cai, KC2C3= 2 * Kon  * cai, KC3C4= Kon  * cai 

 KC4C3= 4 * Kcoff  * cai, KC3C2= 3 * Kcoff  * cai, KC2C1= 2 * Kcoff  * cai, KC1C0= Kcoff  * cai 



 KO0O1= 4 * Kon  * cai,  KO1O2= 3 * Kon * cai, KO2O3= 2 * Kon  * cai, KO3O4= Kon  * cai 

 KO4O3= 4 * Kooff  * cai, KO3O2= 3 * Kooff  * cai, KO2O1= 2 * Kooff  * cai, KO1O0 = Kooff  * cai 

 

Calcium dependent intermediate potassium current – IIK 

 

𝐼𝐼𝐾 = 𝑔𝐼𝐾  ∗ 𝑙2 ∗ 𝑘 ∗ (𝑉 − 𝐸𝐾)     

 

𝑙∞ =  
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1 + exp (
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𝑙𝑖 = −190 + (37 ∗ 𝑒𝑥𝑝(𝑐𝑖∗50) ) + (96 ∗  𝑒𝑥𝑝(−27∗𝑐𝑖)) 
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)
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Calcium dependent small potassium current – ISK 

𝐼𝑆𝐾 = 𝑔𝑆𝐾 𝑟2 ∗ (𝑉 − 𝐸𝐾) 
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Inwardly-rectifying channel - Ih  

𝐼ℎ = 𝑔ℎ  𝑠2(𝑉 − 𝐸ℎ)                         

𝑠∞ =  
1

1+exp(
(𝑉−85)
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)
    

 𝜏𝑠 =  5 ∗ (
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ATP-sensitive K+ channel (KATP)  

 

𝐼𝑘𝑎𝑡𝑝 = 𝑔𝐾𝐴𝑇𝑃 ∗ 𝑡 ∗ (𝑉𝑚 − 𝐸𝑟𝑒𝑣  )    

  𝑡∞ =  1

(1 + (
𝐴𝑇𝑃ℎ
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)

𝑛
) 

⁄       

  𝜏𝑡 =  1 +
1

(1.37 + (atpi∗exp(
(1)
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