1. Equations A-11to A-14, asdefinedby boundaryconditions (A) inthe Appendi x.

DO/Rp"2 == CL%Rp+DL/Rp"2
Cl*Rm+DL/RmM2 = C2 « Rm+ D2 / RmM 2

Cxrp+D2/rpr2==C3xrp+D3/rp"2
CGxrm+D3/rm2=Chd*xrm

2. Equations A-15t0A-18, as definedby boundary conditions (B) i nthe Appendi x.
SO* (M+2+D0/Rp"3) ==S1% (M+2+D1l/Rp"3-Cl)

Sl (M+2#DL/RM3-Cl) = S2 % (M+2+D2 /R 3 - C2)
S2% (M+2%D2/rpr3-C2) ==S3% (M+2%D3/rp” 3 -C3)
S3% (M+2%D3/rm 3 -C3) == S4 % (M- C4)

3. Solveequations A-11toA-18toobtaintheunknown coefficientsDO-D3andCl-C4.

Solve[{DO/Rp"2 =Cl+Rp+Dl/Rp”"2,
Cl+*Rm+Dl1/RmM2 = C2 % Rm+D2/Rm 2,
CQxrp+D2/rpr2==C3*xrp+D3/rp"2,
C3xrm+D3/rm2=Clxrm
SOx (M+2%D0/Rp"3) ==S1% (M+2+«D1l/Rp"3-C1),
Sl%* (M+2%*D1L/RmM3-Cl) ==S2% (M+2%D2/Rm3-C2),
S2% (M+2%xD2/rpr"3-C2) ==S3% (M+2%xD3/rp”"3-C3),
S3% (M+2%D3/rm3-C3) == S4% (M-C4)},

{D0, C1, D1, C2, D2, C3, D3, C4}]

DO

(MRp® (-rn? (2Rnf (SO +28S1) (S1-S2) (S2-S3) +2rp?Rp? (SO -S1) (S1-S2) (S2+2S3) +
R (2 Rp® (SO -S1) (2S1+S2) (S2-S3) +rp® (SO +2S1) (S1+2S2) (S2+2S3))) (S3-$4) -
rp® (2rp®Rp? (SO -S1) (S1-S2) (S2-S3) +RnP (SO +2S1) (S1-S2) (2S2+S3) +
R (rp? (SO +2S1) (S1+2S2) (S2-S3) +Rp® (SO-S1) (2S1+S2) (2S2+S3))) (2S3+%4))) /
(2rn? (2Rnf (SO -S1) (S1-S2) (S2-S3) +rp®Rp® (280 +S1) (S1-S2) (S2+28S3) +
R? (Rp® (2S0+S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
R? (2rp3 (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+54))

C1

(M(S0-81) (2rn? (2RnP (S1-S2) (S2-S3) -rp®Rp® (S1-S2) (S2+28S3) +
Rn? (-Rp® (2S1+S2) (S2-S3) +rp® (S1+2S2) (S2+28S3))) (S3-54) +
rp® (-2rp*Rp?® (S1-S2) (S2-83) +2Rnf (S1-S2) (2S52+83) +
Rn? (2rp3 (S1+28S2) (S2-S3) -Rp® (2S1+S2) (2S2+S3))) (2S3+84))) /
(2rn? (2Rnf (SO-S1) (S1-S2) (S2-S3) +rp®Rp® (250 +S1) (S1-S2) (S2+28S3) +
Ri? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp? (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp*Rp? (280 +S1) (S1-S2) (S2-S3) +2RnP (SO-S1) (S1-S2) (2S2+S3) +
R? (2rp* (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+$4))
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D1

- (3MRm Rp® SO (rm? (2 Rn? (S1-S2) (S2-S3) +rp® (S1+2S2) (S2+2S3)) (S3-S4) +
rp® (rp® (S1+2S2) (S2-S3) + R (S1-S2) (2S2+S3)) (2S3+%4))) /

(2rn? (2Rnf (SO -S1) (S1-S2) (S2-S3) +rp®Rp® (280 +S1) (S1-S2) (S2+28S3) +

R (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+28S2) (S2+2S3)))

rp® (2rp®Rp® (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +

R? (2rp* (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+54))

(S3-S4) +

c2

(M(2rm (2Rnf (SO-S1) (S1-S2) (S2-S3) +rp>Rp® (2S0+S1) (S1-S2) (S2+2S3) +
R (-Rp® (SO (5S1-2S2) -S1 (2S1+S2)) (S2-S3) +rp? (SO-S1) (S1+28S2) (S2+283)))
(S3-54) +rp? (2rp*Rp® (250 +S1) (S1-S2) (S2-S3) +2RnP (SO -S1) (S1-S2) (2S2+S3) +
R (2rp® (SO-S1) (S1+2S2) (S2-S3) -Rp® (SO (5S1-2S2) -S1 (2S1+S2)) (2S2+S3)))
(2S3+84))) /(2rm (2RnP (SO-S1) (S1-S2) (S2-S3) +rp>Rp® (2S0+S1) (S1-S2) (S2+28S3) +
R? (Rp® (250 +S1) (281 +S2) (S2-S3) +rp? (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp*Rp? (280 +S1) (S1-S2) (S2-S3) +2RnP (SO-S1) (S1-S2) (2S2+S3) +
R? (2rp* (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+$4))

D2

- (9MR? rp® Rp® S0 S1 (rn? (S2+2S3) (S3-S4) +rp® (S2-S3) (2S3+%4))) /
(2rn? (2Rnf (SO -S1) (S1-S2) (S2-S3) +rp®Rp® (280 +S1) (S1-S2) (S2+28S3) +
Rm? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
Ri? (2rp? (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+54))

C3

(M(2rm (2Rnf (SO-S1) (S1-S2) (S2-S3) +rp>Rp® (250 +S1) (S1-S2) (S2+28S3) +
Rn? (Rp? (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp*Rp? (280 +S1) (S1-S2) (S2-S3) +2RnP (SO-S1) (S1-S2) (2S2+S3) +
R (2rp® (SO-S1) (S1+28S2) (S2-S3) +
Rp® (S1 (2S1+S2) (2S2+S3) +S0 (2S2 (2S2+S3) +S1 (-19S2+4S3))))) (2S3+$4))) /
(2rn? (2Rnf (SO -S1) (S1-S2) (S2-S3) +rp®Rp® (280 +S1) (S1-S2) (S2+28S3) +
R (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (S0-S1) (S1+2S2) (S2+2S3))) (S3-$4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
R? (2rp* (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+$4))

D3

(27 Mrm? Rn? rp® Rp®S0S1S2 (-S3+34) ) /
(2rn? (2RnP (SO-S1) (S1-S2) (S2-S3) +rp®Rp® (250 +S1) (S1-S2) (S2+28S3) +
Ri? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp? (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp*Rp? (280 +S1) (S1-S2) (S2-S3) +2RnP (SO-S1) (S1-S2) (2S2+S3) +
Rn? (2rp* (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+$4))
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c4

(M(2rm (2Rnf (SO-S1) (S1-S2) (S2-S3) +rp>Rp® (2S0+S1) (S1-S2) (S2+2S3) +
Rn? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+2S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) (2S3+S4) +
2Rnf (SO-S1) (S1-S2) (2S2+S3) (2S3+54) +

R (2rp® (SO-S1) (S1+2S2) (S2-S3) (2S3+S4) +Rp® (S1 (2S1+S2) (2S2+S3) (2S3+S4) +

SO (252 (2S2+S3) (2S3+S4) +S1 (-65S2S3+8S3°+8S254+4S354)))))))/
(2rn? (2RnP (SO-S1) (S1-S2) (S2-S3) +rp®Rp® (250 +S1) (S1-S2) (S2+283) +
R? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
Rt (2rp® (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+$4))

4. Transmenbr ane potenti al onthe cytopl asm c menbr ane
V1 =Clxxx +Dl/xx"2

Vm= (Cl*Rm+Dl/RmM2) - (CL+*xRp+D1/Rp”"2)

Sinplify[vm]

(M(3Rn? Rp SO (rn? (2Rn? (S1-S2) (S2-S3) +rp® (S1+2S2) (S2+28S3)) (S3-$4) +
rp® (rp® (S1+2S2) (S2-S3) +Rm (S1-S2) (2S2+S3)) (2S3+S4)) -
3RMRp® SO (rn? (2R’ (S1-S2) (S2-S3) +rp* (S1+2S2) (S2+2S3)) (S3-$4) +
rp® (rp® (S1+2S2) (S2-S3) +R? (S1-S2) (2S2+S3)) (2S3+S4)) +
Rm (SO -S1) (2rn? (2Rnf (S1-S2) (S2-S3) -rp® Rp? (S1-S2) (S2+2S3) +
R (-Rp® (2S1+S2) (S2-S3) +rp® (S1+28S2) (S2+28S3))) (S3-54) +
rp® (-2rp*Rp® (S1-S2) (S2-S3) +2Rnf (S1-S2) (2S2+S3) +
R (2rp3 (S1+2S2) (S2-S3) -Rp? (2S1+S2) (2S2+S3))) (2S3+S4)) -
Rp (SO-S1) (2rm? (2Rnf (S1-S2) (S2-S3) -rp®Rp® (S1-S2) (S2+28S3) +
R (-Rp® (2S1+S2) (S2-S3) +rp® (S1+28S2) (S2+28S3))) (S3-54) +
rp® (-2rp*Rp® (S1-S2) (S2-S3) +2Rnf (S1-S2) (2S2+S3) +
R (2rp® (S1+2S2) (S2-S3) -Rp® (2S1+S2) (2S2+S3))) (2S3+%4))))/
(2rn? (2RnP (SO -S1) (S1-S2) (S2-S3) +rp*Rp® (2S0+S1) (S1-S2) (S2+2S3) +
Rm? (Rp® (280 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
R? (2rp3 (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+54))

5. Transnenbrane potenti al ontheinternal nenbrane

Vinternal = (C3xrm+D3/rm2) - (C3xrp+D3/rp”2)
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Sinplify[Vinternal]

(M (27 rn? R rp Rp® SO S1.S2 (S3 - S4) +27 rmR? rp Rp® SO S1.S2 (-S3 + $4) +
rm(2rn? (2RnP (SO-S1) (S1-S2) (S2-S3) +rp®Rp? (2S0+S1) (S1-S2) (S2+283) +
R (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+2S3))) (S3-S4) +
rp® (2rp*Rp® (250 +S1) (S1-S2) (S2-S3) +2Rnf (SO -S1) (S1-S2) (2S2+S3) +
R (2rp? (SO-S1) (S1+28S2) (S2-S3) +
Rp® (S1 (2S1+S2) (2S2+S3) +S0 (252 (2S2+S3) +S1 (-19S2+4S3))))) (2S3+S4)) -
rp (2rn? (2RP (SO-S1) (S1-S2) (S2-S3) +rp®Rp® (280 +S1) (S1-S2) (S2+28S3) +
Rn? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+28S2) (S2+28S3))) (S3-$4) +
rp® (2rp®Rp® (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO-S1) (S1-S2) (2S2+S3) +
R (2rp? (SO-S1) (S1+2S2) (S2-S3) +Rp® (S1 (2S1+8S2) (2S2+S3) +
SO (2S2 (2S2+S3) +S1 (-19S2+48S3))))) (2S3+84)))) /
(2rn? (2RnP (SO -S1) (S1-S2) (S2-S3) +rp*Rp® (2S0+S1) (S1-S2) (S2+2S3) +
R? (Rp® (250 +S1) (2S1+S2) (S2-S3) +rp® (SO-S1) (S1+2S2) (S2+28S3))) (S3-S4) +
rp® (2rp®Rp? (2S0+S1) (S1-S2) (S2-S3) +2Rnf (SO -S1) (S1-S2) (2S2+S3) +
R? (2rp3 (SO-S1) (S1+28S2) (S2-S3) +Rp® (2S0+S1) (2S1+S2) (2S2+S3))) (2S3+54))
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