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1 SYNTHETIC DRUGS

The parameter values of the synthetic drugs are taken from Li et al. (2017). The parameter values for each

synthetic drug are given in Table S1.

Table S1. Parameter values of the SD model for all synthetic drugs, taken from Li et al. (2017).

Drug Kmax K, (ms™1) EC50™ (nM) N Vhalf—trap (V)
Dofetilide 1.00 x 108 1.79 x 107 5.483 x 108 0.9999 —1.147
Verapamil 4.646 x 104 7.927 x 10~* 9.184 x 106 1.043 —100
Bepridil 3.735 x 107 1.765 x 10~4 1.00 x 10? 0.9365 —54.93
Terfenadine 9.884 x 10° 8.18 x 107° 4.138 x 104 0.65 —77.49
Cisapride 9.997 4.161 x 10~* 4.206 x 101 0.9728 —199.5
Ranolazine 5.584 x 10! 1.929 x 102 1.472 x 10° 0.95 —94.87
Quinidine 5.770 x 103 1.00 x 1072 1.00 x 106 0.8311 —64.87
Bepridil 3.735 x 107 1.765 x 10~4 1.00 x 10? 0.9365 —54.93
Sotalol 2.403 x 10° 1.985 x 1072 9.619 x 10° 0.7516 —55
Chlorpromazine  2.060 x 10° 3.866 x 102 5.677 x 107 0.8871 —14.57
Ondansetron 3.354 x 10* 2.325 x 1072 9.950 x 10° 0.8874 —82.11
Diltiazem 2.51 x 10? 2.816 x 107! 1.00 x 106 0.9485 —90.89
Mexiletine 9.996 9.967 x 1072 2.308 x 109 1.304 —86.26
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2 PROTOCOLS

The Milnes protocol used in this study is modified from Milnes et al. (2010) by Li et al. (2017). The
modified Milnes protocol was repeated with a depolarisation step to 0 mV from the holding potential
of —80mV. The 0 mV step was held for 10s before repolarising back to —80 mV for 15s in between
pulses. While the depolarisation step allows the binding of drug compounds to the channel, the 15s
holding potential in between pulses allows nontrapped drugs to unbind from the channel, thus reducing the
inhibition effect on the current.

The Pneg80, PO, and P40 protocols from Gomis-Tena et al. (2020) are used to assess the dependency of
the SD model and the CS model comparison on the calibration protocol. The Pneg80 protocol was held at a
holding potential of —80 mV, then depolarised to 20 mV for 0.5 s before a short pulse of —50 mV for 0.2 s.
The time period of the protocol was 5.4 s. The PO and P40 protocols were both held at —80mV holding
potential before depolarising to 0 mV and 40 mV respectively for 5s. After that, a short pulse of —60 mV
was applied for 0.2 s. Both these protocols had pulse length of 5.2 s.

3 APDy, VALUES COMPARISON BETWEEN THE AP-SD MODEL AND THE AP-CS
MODEL FOR ALL SYNTHETIC DRUGS

The model comparison is repeated for all 12 CiPA training drugs, as listed in Table S1.
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Figure S1. (A) APDggs of the AP-SD model and the AP-CS model for bepridil. (B) gNet values of the
AP-SD model and the AP-CS model for bepridil. (C) The Hill curves of bepridil from the SD model
stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.
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3.2 Terfenadine
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Figure S2. (A) APDggs of the AP-SD model and the AP-CS model for terfenadine. (B) gNet values of
the AP-SD model and the AP-CS model for terfenadine. (C) The Hill curves of terfenadine from the SD
model stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.

3.3 Cisapride
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Figure S3. (A) APDggs of the AP-SD model and the AP-CS model for cisapride. (B) gNet values of the
AP-SD model and the AP-CS model for cisapride. (C) The Hill curves of cisapride from the SD model
stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.
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3.4 Ranolazine
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Figure S4. (A) APDggs of the AP-SD model and the AP-CS model for ranolazine. (B) gNet values of the
AP-SD model and the AP-CS model for ranolazine. (C) The Hill curves of ranolazine from the SD model
stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.

3.5 AQuinidine
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Figure S5. (A) APDggs of the AP-SD model and the AP-CS model for quinidine. (B) The Hill curves of
quinidine from the SD model stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.
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3.6 Sotalol
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(A) APDggs of the AP-SD model and the AP-CS model for sotalol. (B) gNet values of

the AP-SD model and the AP-CS model for sotalol. (C) The Hill curves of sotalol from the SD model
stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.

3.7 Chlorpromazine
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Figure S7. (A) APDygs of the AP-SD model and the AP-CS model for chlorpromazine. (B) qNet values
of the AP-SD model and the AP-CS model for chlorpromazine. (C) The Hill curves of chlorpromazine
from the SD model stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.
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3.8 Ondansetron
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Figure S8. (A) APDggs of the AP-SD model and the AP-CS model for ondansetron. (B) gNet values of
the AP-SD model and the AP-CS model for ondansetron. (C) The Hill curves of ondansetron from the SD
model stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.

3.9 Diltiazem
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Figure S9. (A) APDgygs of the AP-SD model and the AP-CS model for diltiazem. (B) gNet values of the
AP-SD model and the AP-CS model for diltiazem. (C) The Hill curves of diltiazem from the SD model
stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.
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3.10 Mexiletine
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Figure S10. (A) APDggs of the AP-SD model and the AP-CS model for mexiletine. (B) gNet values of
the AP-SD model and the AP-CS model for mexiletine. (C) The Hill curves of mexiletine from the SD
model stimulated by the four protocols: the Milnes, Pneg80, PO, and P40 protocols.

4 HILL COEFFICIENT APD,y, DIFFERENCE

(A) (B)

80 A

(%]
(o))
T 2
©
n 60 A |l| ©
£ T £
fa) S
[V} Y—
s 40 A T fom] S
o T T @ T g
- = T L £
20 T - 2
I_-I-_I \I‘
0_ T T T T T T T T T T T T
D@D e e @ < 0 5 10 15 20 25
S Q/Q‘\ S & Q@@\&\&b\ RS .\fo’lfe’ & RMSD difference (ms)
F FS Lo T8 I F
& é\ KGN e © 63 S g
x@ < \okQ S

Figure S11. (A) The RMSD of each synthetic drug with the Hill coefficient varied within the minimum
and maximum of all synthetic drug’s Hill coefficients. (B) A histogram of the difference in RMSD with
each synthetic drug’s RMSD for all the synthetic drugs.

The sensitivity analysis was performed on the Hill coefficient n for all synthetic drugs. The Hill coefficient
was sampled from a range of the minimum and maximum of n of all synthetic drugs. The distribution of
the RMSD for each drug is shown Figure S11A. Figure S11B shows the difference in RMSD between the
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RMSD of the synthetic drug and the RMSD of the synthetic drug with the Hill coefficient changed for all
simulations performed. The RMSD differences had a mean of 4.313+ 4.832 ms.

5 SENSITIVITY ANALYSIS: DIFFERENT VIEWING ANGLES

(A) (B)

Figure S12. A different viewing angle of Figure 7B. (A) The APDyg differences for combinations of
Vhalf—trap> Fmax and K, parameters. The color of the markers indicate the signed RMSD of each virtual
drug in the parameter space. (B) The grey circles are parameter value combination where the signed RMSD
is between —30 ms and 30 ms. The triangles are the synthetic drugs taken from Li et al. (2017), color coded
with their signed RMSD value. These triangles are projected to the Ky, - /,, plane as red circles for
better visualisation.

The parameter values for all 12 synthetic drugs are taken from Li et al. (2017). Of all synthetic drugs,
dofetilide, ranolazine, sotalol, and mexiletine showed small APDy differences between the AP-SD model
and the AP-CS model. Cisapride showed higher APDgq values when it is added to the AP-CS model. The
remaining synthetic drugs all caused higher APDg values with the AP-SD model: bepridil, terfenadine,
verapamil, quinidine, chlorpromazine, ondansetron, and diltiazem.
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6 APDy, AT DIFFERENT Vygit.trap
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Figure S13. The APDy differences for combinations of Kax and K, at three Viaif—trap values. The
colour of the markers indicate the signed RMSD of each virtual drug in the parameter space.
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Figure S14. The APDg values for randomly chosen Kyax and K, for three Viai—trap values. The grey
markers are repeats of the other panels for a better comparison.

In Figure 7, changing Vj,a1¢—trap does not change the behaviour of the APDg differences. Indeed, the
APDy differences for three different V41t _trap With the full range of the Ky,ax and K, axes are similar
(Figure S13). However, it does not imply that Vj,a1¢—trap has no effect on the action potentials. Figure S14
shows the APDyq values for the same set of V,a1¢—trap Values as in Figure S13, with the same Kpax and K,
across all panels. The RMSD calculated for the three virtual drugs in Figure S14 are 57.15 ms, 58.88 ms,
and 30.29 ms, indicating that the RMSDs are similar (difference between the RMSDs are < 30 ms) but the
APDggs are different.
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