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FIG. S1: Distribution of the birth-death process for the same parameters as in Figure 1,

obtained from running 1024 different simulations, for two thresholds Θ = 0, 10. In each

case, we compare to the exact model, obtained by choosing a threshold Θ = 100. The

initial condition was N(t = 0) = 20, and the steady state is at N = 6. We notice that at

t = 0.01, the distributions of all three cases, Θ = 0, 10, 100 are similar, but, by

construction, for Θ < 20, no birth can occur so the distribution is bounded by N(t = 0). At

t = 10, the distributions for Θ = 10, 100 look indistinguishable, whereas the distribution for

Θ = 0 goes to the delta distribution, and the solution is trapped at the absorbing state.
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FIG. S2: Distribution of number of particles in compartment k = 50 for the diffusion

process described in section III A, where initially 1000 particles are seeded in the

compartment on the left, with all other compartments empty. After t = 15, we see that,

while the conditional difference model with a threshold of Θ = 10 closely matches the

exact model (Θ = inf), panel (b), the model with a threshold of Θ = 0 shows a much

narrower distribution than the exact model (panel (a)). At time t = 20, the case of Θ = 10

now also deviates visibly from the exact case (panel (c)), whereas the case of Θ = 20 offers

close agreement (panel (d)).
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FIG. S3: Standard Deviation of the diffusion process described in section III A, obtained

from distributions similar to to those shown in Figure S2. Here, measurements are taken at

fixed time t = 5 in compartment k = 30, from 1024 simulations. We see that the standard

deviations approach the ones of the exact model for thresholds around Θ = 10.

FIG. S4: Travelling waves of the deterministic Fisher-Kolmogorov equation for parameters

D = 1, λ = 1 and Ω = 100. We see that a traveling wave is spreading with constant

velocity v = 2
√
Dλ = 2.
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FIG. S5: Space-Time evolution of the number of MinE molecules with an initial number of

1400 MinE and 6700 MinD proteins. We compare simulations of the stochastic model

where diffusion is modeled by the hybrid approach, equation (??), with different

thresholds. Stable oscillations are forming after less than 100s. All four cases appear

similar, but the cases with low thresholds, Θ = 0, 2, appear less noisy than the case Θ = 10

and the case of normal diffusion.
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FIG. S6: Mean of the distributions shown in Figure 6, corresponding to the standard

deviations shown in Figure 7.
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FIG. S7: Standard deviations from the distributions of particles, as in Figure 7, but for 1
4

of the number of particles.
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FIG. S8: Simulation performance as in Figure 8, but with only a quarter of the total

number of particles.
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