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Importance of Hill exponent

Here we investigate check the impact of the Hill coeflicient on the general be-
haviour of the model. We performed two types of simulations. In all simulations
in the main article we assumed that the Hill exponent has a value of 2. We chose
this as the minimum Hill exponent that supports bistability in deterministic sys-
tems.

For the first set of simulations we use the parameters from the “Competitor”
in fig. ba. We varied the Hill exponent between 1.0 and 4.0 in steps of 0.1
performing 2000 simulations for each for each value. Each simulation was started
with a single cell with the initial conditions N; = N, = 100000 and no evolution.
The population size was measured when both types of nutrient were exhausted.
Figure 1 shows the resulting fitness for various exponents. There is no noticeable
difference between the values.

In a different set of simulations we tested random parameter sets for four
different Hill exponents. Figure 2 shows the distribution of fitnesses for random
parameters for the Hill exponents 1,2,3 and 4 based on 10000 simulations for each
exponent. The four resulting distributions are not significantly different. Hence,
we conclude that the choice of Hill exponent is immaterial for our purpose, for
as long as it supports bistability, i.e. is larger or equal 2.

.
s — — —t
| . .
i
' . : '
. S . oo .
. * "l'! s & 3¢
. ! [ .

Hill

fitness
.o .
.o mes e —— .

Figure 1: The distribution of fitness for different Hill exponents using a fixed
parameter set.
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Figure 2: The distribution of fitness for random parameters and different Hill
exponents.



