
VS cell model

The reference VS-cell model -including the channel kinetics- is build after the
specifications from [1, 2, 3]. The morphology (72vs4.swc) was downloaded from
the NeuroMorpho.org [4] in a standardized format.

The passive electrical properties are identical to the properties listed in Table
1 from [2]. For completeness we repeat these values here: Rm = 2kΩcm2, Ri =
40Ωcm, Cm = 0.8µF/cm2. Three types of active currents are incorporated in
the model: (1) potassium current, (2) sodium current, and (3) sodium dependent
potassium current. These currents are described as follows.

INa = (V − Rrev) · gmax · m3 · h
IK = (V − Rrev) · gmax · n4

IK,Na = (V − Rrev) · gmax · n4
(1)

The channel dynamics underlying these currents can be described by means of
(coupling) ordinary differential equations. Each gating variable used to express
the rate of change between open and closed state becomes (m in this example):

dm

dt
= αm (V ) (1 − m) − βm (V )m. (2)

With α = m∞
τm

and β = (1−m∞)
τm

. In [2], m∞ and β are defined as

m∞ =
1

1 + e[
midV −x

slope ]
(3)

, and
τm =

τmax

e[
midV dn−x

slopedn ] + e[
midV up−x

slopeup ]
. (4)

The active currents were distributed uniformly over ‘the axon and major den-
dritic branches’ [2]. The conductance of the associated channels is as fol-
lows: gmax = 3mS/cm2 for the Na-current, 1mS/cm2 for the K-current, and
2mS/cm2 for the K(Na)-current. Other values can be found in Table 1 of [2].

This neuron implementation is made available through Senselab’s mod-
elDB [5] with access number: 116956. Note that this model has Erest = 0mV
as in the original publications. For the experiments described here, we lowered
all relevant parameters to obtain a realistic resting potential of −50mV . How-
ever, there are key unresolved differences between the published model and the
neuron implementation as described on the modelDB page.
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