Supplementary Material
Large-scale simulation of the phenotypical variability induced by loss-of-function Long QT mutations in human induced pluripotent stem cell cardiomyocytes
Michelangelo Paci, Simona Casini, Milena Bellin, Jari Hyttinen and Stefano Severi

V: membrane potential in V. VmV: membrane potential in mV. time: simulation time in s.
All the time constants in ms. All the ionic concentrations in mM. All the reversal potentials in V.
For the constant values, other state variable and ionic current formulations here not reported, refer to [1].
1. Formulation of the control and mutant IKs






1.1. Control IKs










1.2. Mutant IKs










1.3. Intracellular and extracellular concentrations for voltage-clamp experiments only











2. Formulation of the control and mutant IKr










2.1. Control IKr


















2.1. Mutant IKr


















2.3. Intracellular and extracellular concentrations for voltage-clamp experiments only





3. Supplementary figures and tables
[bookmark: _GoBack]
Figure S1. Flowchart for generating the four in silico populations LQT1_CTRL, LQT1_MUT, LQT2_CTRL, LQT2_MUT. Moretti2010 patch clamp experiments from [2]. Bellin2013 patch clamp experiments from [3].



Figure S2. Magnification of the action potentials included in the two populations built using the IKs experiments by Moretti et al.[2]: (a) LQT1_CTRL; (b) LQT1_MUT.





Figure S3. AP biomarker distributions in the LQT1_CTRL (cyan) and LQT1_MUT (magenta) populations. The black lines represents the lower bound (mean-2SD) and upper bound (mean+2SD) for each AP biomarker from the Moretti2010 [2] control dataset (see Table 2 in the main paper).


Figure S4. Magnification of the action potentials included in the two populations built using the IKr experiments by Bellin et al. [3]: (a) LQT2_CTRL; (b) LQT2_MUT.













Figure S5. AP biomarker distributions in the non-paced (cyan) and paced (blue) LQT2_CTRL and non-paced (magenta) and paced (red) LQT2_MUT populations. The gray lines represents the lower bound (mean-2SD) and upper bound (mean+2SD) for each AP biomarker from the Bellin2013 control and mutant datasets [3], reported in Table 3 in the main paper. For the Rate AP biomarker we reported only the distribution in case of spontaneous APs, since the external pacing rate was set to 60 bpm for all the models.

Figure S6. Parameter distribution in the 21 LQT1_MUT models showing an APD90 prolongation greater than 50% as consequence of IKs loss-of-function.

[image: Figure_S2]
Figure S7. Original IKs peak current from the Paci2018 model (dashed trace). Black diamonds represent the experimental data from Ma et al. [4].


Table S1. Residual percent currents after Quinidine administration
	Dose (µM)
	INa
	ICaL
	IKr
	IKs
	Ito

	1.5
	94%
	73%
	19%
	84%
	75%

	3
	87%
	63%
	11%
	67%
	55%

	9
	64%
	44%
	4%
	30%
	23%
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