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TABLE S1: AP CHARACTERISTICS (see Fig. 8)
Property | Cell Source Symbol
APD PF Lu et al. (2004) Square
Gluais et al. (2003) Circle
Gluais et al. (2002) Inverted triangle
Ducroq et al. (2007) Hexagon
Noguchi et al. (2001) Triangle
Endo Verkerk et al. (2004) Triangle
Mclntosh et al. (2000) Hexagon
Yan et al. (2001) Inverted triangle
Idriss & Wolf (2004) Circle
Biagetti et al. (2006) Diamond
M Mclntosh et al. (2000) Hexagon
Lu et al. (2001) diamond
Epi Verkerk et al. (2004) Triangle
Mclntosh et al. (2000) Hexagon
Yan et al. (2001) Inverted triangle
Idriss & Wolf (2004) Circle
Biagetti et al. (2006) diamond
dV/dtmax PF Lu et al. (2005) Hexagon
Gluais et al. (2003) Diamond
Gluais et al. (2002) Inverted triangle
Ducroq et al. (2007) Square
Lu et al. (2002) Triangle
Noguchi et al.01 Circle
Endo Lu et al. (2005) Hexagon
Gluais et al. (2002) Inverted triangle
Noguchi et al. (2001) Circle
Golod et al. (1998) Square
Gluais et al. (2003) Diamond




M Lu et al. (2005) Hexagon
Gluais et al. (2002) Inverted triangle
Noguchi et al. (2001) Circle
Golod et al. (1998) Square
Gluais et al. (2003) Diamond
Epi Lu et al. (2005) Hexagon
Gluais et al. (2002) Inverted triangle
Noguchi et al. (2001) Circle
Golod et al. (1998) Square
Gluais et al. (2003) Diamond
APA PF Lu et al. (2005) Square
Lu et al. (2002) Inverted triangle
Gluais et al. (2002) Triangle
Noguchi et al. (2001) Diamond
Ducroq et al. (2007) Hexagon
Gluais et al. (2003) Circle
Endo Lu et al. (2005) Square
Noguchi et al. (2001) Diamond
Gluais et al. (2003) Circle
Gluais et al. (2002) Triangle
Mclntosh et al. (2000) Inverted triangle
M Lu et al. (2005) Square
Noguchi et al. (2001) Diamond
Gluais et al. (2003) Circle
Gluais et al. (2002) Triangle
Mclntosh et al. (2000) Inverted triangle
Epi Lu et al. (2005) Square
Noguchi et al. (2001) Diamond
Gluais et al. (2003) Circle
Gluais et al. (2002) Triangle
Mclntosh et al. (2000) Inverted triangle
MDP PF Gluais et al. (2003) Square
Lu et al. (2002) Diamond
Ducroq et al. (2007) Inverted triangle
Noguchi et al. (2001) Hexagon
Endo Gluais et al. (2003) Square
Noguchi et al. (2001) Hexagon
Fedida et al. (1991) Triangle
Mclntosh et al. (2000) Diamond
Golod et al. (1998) Circle
M Gluais et al. (2003) Square




Noguchi et al. (2001) Hexagon
Mclntosh et al. (2000) Diamond
Golod et al. (1998) Circle
Epi Gluais et al. (2003) Square
Noguchi et al. (2001) Hexagon
Fedida et al. (1991) Triangle
Mclntosh et al. (2000) Diamond
Golod et al. (1998) Circle
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APPENDIX S2: PF CELL MODEL

General equations
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Fast delayed rectifier K* current
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Slow delayed rectifier K current
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Background currents

INa,b = gNa,b(V - ENa)' ICa,b = gCa,b(V - ECa)1
ICI,b = chb(V - ECI)

TABLE S2. Model parameter values

Co 66 pF
ONa 2x107 uS/pF
ONaL 1.62x10° uS/pF
dcal 2.7x10™" pS/pF
dcaT 2.0x10™ pS/pF
Jto 1.12x10™* puS/pF

Iy = 9kp(V —Ey)



Okp 1x10° uS/pF
ONab 2.97 x10® pS/pF
Jcab 3.52 x10” pS/pF
Ok.b 5x10° uS/pF
deib 2.7x107 puS/pF
Kmcao 1.3 mM
KmNao 87.5 mM
KinNai 12.29 mM
Kincai 3.59x10™ uM
[Na'l, 140.0 mM
[Ca®'], 1.800 mM
Ko 5.400 mM
[CITo 150 mM
[Na*]; 8.8 mM
[Ca?]; 0.100 puM
[K*i 135 mM
[CIT; 30 mM
R 8314 mJ/mol °C
F 96487 C/mol
T 35°C

APPENDIX S3: VENTRICULAR CELL MODEL
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Na*-Ca®" exchanger current
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TABLE S3. Model parameter values

Endo M Epi
Cm 88 pF 88 pF 88 pF
ONa 8.0 x10° uS/pF 8.0 x10° uS/pF 8.0 x10° uS/pF
ONaL 1.62 x10° uS/pF 1.62 x10° uS/pF 1.62 x10° uS/pF
Oks 1.0 0.7 1.5
Jtos 1.7x107 pS/pF 8.5x10° uS/pF 3.12x107 uS/pF
Grof 9%10 uS/pF 5.1x10 uS/pF 1.17x10™* pS/pF
dealL 4.0x10™ uS/pF 4.4x10™* uS/pF 4.0x10™* uS/pF

Okt 4.5x10™ uS/pF 4.2x10™* pS/pF 5.4x10™ uS/pF




9kp 1x107° pS/pF 1x10™ uS/pF 1x10™ uS/pF
Jdoi 1x10™ pS/pF 1x10™ uS/pF 1x10™ uS/pF
ONab 1.49%x10°® uS/pF 1.49x107° uS/pF 1.49x107° uS/pF
Jcab 2.513x107 uS/pF 2.513x107 uS/pF 2.513x10" uS/pF
JKb 0.0x10°° uS/pF 0.0x10° uS/pF 0.0x10° uS/pF
geip 6.75%10° pS/pF 2.25x107° uS/pF 7.2x10° uS/pF
Kmcao 1.3 mM 1.3 mM 1.3 mM
KmNao 87.5 mM 87.5 mM 87.5 mM
KmNai 12.29 mM 12.29 mM 12.29 mM
Kmcai 3.59x107 uM 3.59x10 uM 3.59x107 uM
[Na'l, 140.0 mM 140.0 mM 140.0 mM
[Ca®], 1.800 mM 1.800 mM 1.800 mM
Ko 5.400 mM 5.400 mM 5.400 mM
[CITo 150 mM 150 mM 150 mM
[Na']; 8.8 mM 8.8 mM 8.8 mM
[Ca®*]; 0.100 uM 0.100 pM 0.100 uM
[K*i 135 mM 135 mM 135 mM
[CIT; 30 mM 30 mM 30 mM
R 8314 mJ/mol °C 8314 mJ/mol °C 8314 mJ/mol °C
F 96487 C/mol 96487 C/mol 96487 C/mol
T 35°C 35°C 35°C
APPENDIX S4: Ca** HANDLING
Intracellular Ca?* handling
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In ventricular cells
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% = (kO,mI — ko ca-sr [CAZ TRI )— (ki,mR| —Ki ca-sr [Caz+]jctR)

Intracellular Ca?* buffering
dCayy pound = dCatren +dCarren ca-mg + AM Grren ca-mg +dCacvpny +dCaysy +dCagy g

dCajcepoung =dCajerg g +dCajos -y ACAg poung = dCag g . +dCag g
dCa ey = 32,700.0[Ca%"1;(0.07 - [Ca Trppn )~ 19.6[Ca% Trppn
dCargen,ca-ng = 2:3700.0[Ca%* ,(0.14 — Srgon.ca-ntg )~ 0-0321Ca% Trron ca-mig



M e, ca-ntg = 3-0MT 1 (0,14 — Srrpn ca-ag ) 3:33M G Trrpnca-ig
STRPN.Ca-Mg = [Ca2+]TRPN,Ca-Mg +[M 92+]TRPN,Ca-Mg

dCagypn = 34,000.0[Ca% ;(0.024 —[Ca® Toyon ) - 238.0[Ca> Towon
dCapgy =13.800.0[Ca%];(0.14 ~[Ca gy )— 0.46[Ca® Tyen

dCag, 5 =100,000.0[Ca*"], (0.0171 - [Ca® Jgs 5 )— 60.0[Ca Jgs

214 | Voleyt 24 2
jet

2+ Vol cyt 2+ 2+
jct

Vol
dCag g .5 =100,000.0[Ca*"]g. W“‘o.osm - [Ca2+]SLYSL_B] ~1300.0[Ca* Is_ s -5
SL

2+ VOIcyt 2+ 2+
dCa g . =100,000.0[Ca*"Js. W0.00165—[Ca TsLsi-n |[—30,000.0[Ca* 1q o .1
SL

Vol
dCagggy =100,000.0[Ca*" ]gs [Vol 210.14-[Ca”" Jeosn J —65,000.0[Ca*" Jogsn
SR
d[Ca®* ]y
dt

d[M gz+]TPRN,Ca-Mg
dt

=dCay, = dMGrpru,ca-mg

TABLE S4: Model parameter values

Vol 33 pL
Volgy 21.45pL
Volgsg 1.155 pL
Volg. 0.66 pL
Vol 0.016 pL
[Mg™]; 1.000 mM
Vinax 2.860 mM s
Kint 0.000246 mM
Kin,r 1.700 mM
H 1.787
Ks 125,000.0 s™
Kieak,SR 0.005348 s™
Maxsr 15.00
Minsg 1.000




ECso-sr
ko,Ca

ki,Ca
ko,m

0.450 mM
10,000.0 mM? st
500.0 mM s™
60.00s™
5.000 s




SUPPLEMENTARY FIGURE LEGENDS

Figure S1. Simulated effects of 50% (light grey bars) and 100% (dark grey bars) block of
IcaL On the APD in PF, Endo, M and Epi cell models. Black bars indicate control values. A:
APD at (i) 500 ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD
from control due to the block. C: percentage changes in APD from control.

Figure S2. Simulated effects of 50% (light grey) and 100% (dark grey) block of Iy, on APD
in PF, Endo, M and Epi cell models. Black bars indicate control values. A: APD at (i) 500
ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD from control
due to the block. C: percentage changes in APD from control.

Figure S3. Simulated effects of 50% (light grey) and 100% (dark grey) block of I, on APD
in PF, Endo, M and Epi cell models. Black bars indicate control values. A: APD at (i) 500
ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD from control
due to the block. C: percentage changes in APD from control.

Figure S4. Simulated effects of 50% (light grey) and 100% (dark grey) block of Ik, on APD
in PF, Endo, M and Epi cell models. Black bars indicate control values. A: APD at (i) 500
ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD from control
due to the block. C: percentage changes in APD from control. Symbols represent
experimental values.

Figure S5. Simulated effects of 50% (light grey) and 100% (dark grey) block of Ixs on APD
in PF, Endo, M and Epi cell models. Black bars indicate control values. A: APD at (i) 500
ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD from control
due to the block. C: percentage changes in APD from control. Symbols represent
experimental values.

Figure S6. Simulated effects of 50% (light grey) and 100% (dark grey) block of 1x; on APD
in PF, Endo, M and Epi cell models. Black bars indicate control values. A: APD at (i) 500
ms, (ii) 1000 ms, (iii) 2000 ms basic cycle length. B: absolute changes in APD from control
due to the block. C: percentage changes in APD from control. Note that there is no data for
100% block in PF cells, as such a block results in sustained depolarisation.

Figure S7. Simulations of Class Ill drug effects on PF and ventricular cells. A: effects of
100% block of lk,; B: effects of 100% block of Ixs. Simulation results for PF (i), Endo (ii), M
(i) and Epi (iv) cell models are in good agreement with experimental data [33].

Figure S8. Simulations of al-adrenergic agonist effects on PF and ventricular cell models.
APs in all three ventricular cell types became shorter (primarily, in the M cell), but are
substantially prolonged the PF cell, as seen in experiments [43].
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