Appendix S1: Equations of the neuron models

CPG-neurons and interneurons

The constituent currents are

Inqp: slowly inactivating Na- current;

I1: leakage current;

Isyn: synaptic current from other neurons;

Iopp: input current (e.g. from sense organs or from the brain).

The model equations read:
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The membrane potential V(¢) and the inactivation variable h(t) of In,p are the model variables, both

are functions of time. The function ms (V') is the steady-state value at V' of the activation variable m

of Inap, and heo (V) is the steady-state value (at V') of h. In eqn. 4, the function so(Viy,) is the actual

value of the synaptic activation induced by another cell with membrane potential V.. All of these

voltage functions have the same form:

Zoo(V) = 1/(1 + exp(72(V — Viz)))

where z = m, h, s, while the formula for 'time constant’ 7, (V') reads
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1 1
€ cosh(v,(V = Vi)'




The coefficients g, in eqns. 2-5 are the maximal conductances of the membrane currents, and the param-

eters F, the corresponding reversal potentials; ), is the membrane capacitance.

Motoneurons

The constituent currents are:

Ing: fast inactivating Na-current of the action potential;

Ik delayed rectifier K-current of the action potential;

I,: 'adaptation’ (K-)current;

I1: leakage current;

Isyn: synaptic current from other neurons;

I,pp: input current (e.g. from sense organs or from the brain).

The current balance equation reads:

C(md‘//dt = _(INa + Ik + Iq + 1+ Isyn + Iapp)

The individual membrane currents are of the form:

I, =g,mPh, (V —E,).

(10)

where = Na, K, q, L (Isy, and I, are of the same form as in the CPG neuron model: eqns. 4, 5). The

parameters g, and F, have the same meaning as before (see preceding section). The parameter p is an

integer. The (in)activation variables h, and m,, respectively, obey a differential equation of the form:

dy/dt = a,(V)(1 —y) — By(V)y

(11)

where y stands for h, or m,. The coefficients of eqn. 11 are nonlinear functions of the membrane potential

V. They can have different forms depending on the type of the membrane current. The specific a(V)

and G(V) functions are listed below for each individual current type.
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where my is the steady-state value of m, at a given value of V' and r, is the rate constant. For further

details see [1,2].
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