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1 EQUATIONS OF THE INFERIOR-OLIVE MODEL

Below the equations of Inferior-Olive model as defined in De Gruijl et al. (2012) can be found. This model
is used to benchmark ExaFlexHH.

dVdend
dt

=
−Igap + Iapp − Isd + Icah,d + Ikca,d + Ih,d + Ileak,d

Cm,d
(S1)

where:

i = number current cell

j = number other cell

Vi,j = Vdend,i − Vdend,j

Igapi =
N−1∑
j=0

(wi,j · (0.8 · e−0.01·V 2
i,j + 0.2) · Vi,j)

Iapp = input current, can vary per simulation step

Isd =
gint

1− p1
· (Vdend − Vsoma)

Icah,d = gcah,d · r2d · (Vcah,d − Vdend)

Ikca,d = gkca,d · sd · (Vkca,d − Vdend)

Ih,d = gh,d · qd · (Vh,d − Vdend)

Ileak,d = gleak,d · (Vleak,d − Vdend)

drd
dt

= 0.2(· 1.7

1 + e
−
Vdend − 5

13.9

· (1− rd)−
0.1 · Vdend + 8.5

−5

1− e

Vdend + 8.5

5

· rd) (S2)

dsd
dt

= min(0.00002 · Ca2Plusd, 0.01) · (1− sd)− 0.015 · sd (S3)

dqd
dt

=

1

1 + e

Vdend + 80

4

− qd

1

e−0.086·Vdend−14.6
+ e0.070·Vdend−1.87

(S4)

dCa2Plusd
dt

= −3 · Icah,d − 0.075 · Ca2Plusd (S5)
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dVsoma

dt
= −

Ids − Ias + Ical,s + Ina,s + Ikdr,s + Ik,s + Ileak,s
Cm,s

(S6)

where:

Ids =
gint
p1

· (Vsoma − Vdend)

Ias =
gint

1− p2
· (Vsoma − Vaxon)

Ical,s = gcal,s · k3s · ls · (Vcal,s − Vsoma)

ms =
1

1 + e
−
Vsoma + 30

5.5

Ina,s = gna,s ·m3
s · hs · (Vna,s − Vsoma)

Ikdr,s = gkdr,s · n4s · (Vkdr,s − Vsoma)

Ik,s = gk,s · x4s · (Vk,s − Vsoma)

Ileak,s = gleak,s · (Vleak,s − Vsoma)

dks
dt

=
1

1 + e
−
(Vsoma + 61)

4.2

− ks (S7)

dls
dt

=

1

1 + e
−
Vsoma + 85.5

−8.5

− ls

20 · e
Vsoma + 160

30

1 + e

Vsoma + 84

7.3

+ 35

(S8)

dhs
dt

=

1

1 + e

Vsoma + 70

5.8

− hs

3 · e
Vsoma + 40

−33

(S9)

dns
dt

=

1

1 + e
−
Vsoma + 3

10

− ns

5 + 47 · e
−(−50− Vsoma)

900

(S10)
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dxs
dt

=
1.3 · Vsoma + 25

10

1− e
−
Vsoma + 25

10

· (1− xs)− 1.69 · e
Vsoma + 35

−80 · xs (S11)

dVaxon
dt

= −
Isa + Ina,a + Ik,a + Ileak,a

Cm,a
(S12)

where:

Isa =
gint
p2

· (Vaxon − Vsoma)

ma =
1

1 + e
−
Vaxon + 30

5.5

Ina,a = gna,a ·m3
a · ha · (Vna,a − Vaxon)

Ik,a = gk,a · x4a · (Vk,a − Vaxon)

Ileak,a = gleak,a · (Vleak,a − Vaxon)

dha
dt

=

1

1 + e
−
Vaxon + 60

−5.8

− ha

1.5 · e
Vaxon + 40

−33

(S13)

dxa
dt

=
1.3 · Vaxon + 25

10

1− e
−
Vaxon + 25

10

· (1− xa)− 1.69 · e
Vaxon + 35

−80 · xa (S14)
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