Formula’s used for writing the differential equations

growthrate * nutrients * bacteria 1 — (lactate — lactate;,) K;
* *

bacterial growth = - -
Ky + nutrients lactatey,, — lactate;,  Kj, + nutrients

bacterial death = w * bacterial growth

& * nutrients * bacteria 1 — (lactate — lactate;;) .
) * * Ky + nutrients

lactate production = (B * bacterial growth) + (

Ky, + nutrients lactate,,, — lactate;g

i a * nutrients = bacteria\ 1 — (lactate — lactate;,) K;
glucose consumption = ( - ) -
K5 + nutrients lactatey,s — lactate;g K;s + nutrients
. K,PO, * pH
K,P0, consumption = (———
Kuphas

K, * K,HPO,

KH,PO, consumption = (M)
pH

Kaiac * lactate

lactate k production = (‘HMT)

8, * nutrietns = bacteria 1 — (lactate — lactate;,) K;

dummy nisin production = B, * bacterial growth + . * * -
Y p B g Ksn + nutrients lactatey,, — lactate;, Ky, + nutrients

nisin production = dummy nisin production; zeros(2 * xdim, 1)

&, * nutrietns * bacteria 1 — (lactate — lactate;,) K;

dummy ahlase production = B, * bacterial growth + - * * -
Y 4 B g K, + nutrients lactatey,, — lactate;, K, + nutrients

ahlase production = dummyahlasesproduction; zeros(2 * xdim, 1)

&, * nutrietns = bacteria 1 — (lactate — lactate;;,) K;

dummy DspB production = B, * bacterial growth + - * -
Y PspEp b g K + nutrients lactate,, — lactate;,  K;, + nutrients

DspB production = dummy DspB production; zeros(2 * xdim, 1)

(growth rate 1 * nutrient 1 * pathogen 1)

1 + nutrient 1)
Kia

pathogen 1 growth =
(Ksq + nutrient 1) * (

pathogen 1 death = zeros(xdim, 1)
forj = 1l:xdim
if (nisin production (2 * xdim + j) > 100
pathogen 1 death (j) = (natural decay + w * nisin production (2 * xdim +j)) * pathogen 1 (j)
else
pathogen 1 death (j) = natural decay * pathogen 1 (j)
end

end

(growth rate 2 x nutrient 1 * pathogen 2)

1 + nutrient 1)
Kip

pathogen 2 growth =
(Kgp + nutrient 1) * (

&, * nutrient 1 * pathogen 1

dummy quorum molecules production 1 = 8, * pathogen 1 growth +
v4q P Puxp 9 9 Ksq + nutrient 1

quorum molecules production 1 = dummyquorummoleculesproduction 1; zeros((ydim — 1) * xdim, 1

quorum molecules 1 decay = w 1 * quorum molecules production 1



6, * nutrient 1 * pathogen 2

dummy quorum molecules production 2 = f; * pathogen 2 growth + Koy + nutrient 1

quorum molecules production 2 = dummy quorum molecules production 2; zeros((ydim — 1) * xdim, 1)

quorum molecules 2 decay = w * quorum molecules production 2 * ahlasesproduction

ay * nutrient 1 * pathogen 1 a, * nutrient 1 * pathogen 2

nutrient 1 consumption = - -
P Kg1 + nutrient 1 Ky, + nutrient 1

rate for nutrients = —glucose consumption + dif fusion nutrients

rate for bacteria = bacterial growth — bacteria death

rate for lactate = lactate production + dif fusion lactate

rate for K;HPO, = K,HPO, consumption + dif fusion K,HPO,

rate for KH,PO, = KH,PO, consumption + dif fusion KH,PO,

rate for lactate k = lactate k production + dif fusion lactate k

rate for nisin = nisin production + dif fusion nisin

rate for ahlases = ahlases production + dif fusion ahlases

rate for dspb = dspb production + dif fusion dspb

rate for quorum molecules 1 = quorum molecules production 1 + dif fusion quorum molecules 1 — quorum molecules 1 decay
rate for quorum molecules 2 = quorum molecules production 2 + dif fusion quorum molecules 2 — quorum molecules 2 decay
rate for pathogen 1 = pathogen 1 growth + dif fusion pathogen 1 — pathogen 1 death

rate for pathogen 2 = pathogen 2 growth + dif fusion pathogen 2

rate for nutrient 1 = —nutrient 1 consumption + dif fusion nutrient 1



