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Conditions for exponential growth and steady states calculated

for the system of Figure 3



(1) In the absence of autocatalyst A:

When the system reaches a steady state:

dR}/dt=ko—k; [R]1 =0

The steady state concentration of [R] can be assessed as:
[R]s1 = ko / kg

(2) Autocatalyst A present:

Condition for growth of A:

d[A]/dt =k, [A] [R] — ks [A] >0

The observation of an autocatalytic behaviour from A therefore requires the condition
kz [R] > ks

The determination of steady states for R and A requires considering the following
equations:

d[R}/dt = ko — ko [Al2 [R]2 — ki [R]-2 =0

and

d[Al/dt = k2 [A]-2 [R]-2 — ks [Al-2 =0

Then either [A]»» =0

or [R]«2 = ks / kz

and ko — k3 x [A]2 — k1 x k3 / ko = 0 and then [A]«, = (ko — k1 x k3 / k) / k3

(3) Autocatalyst A and parasite B present:

Condition for growth of B:

d[B]/dt = k4 [A] [B] — ks [B] > O

so that ky [A] > ks

Steady states:

d[R}/dt = ko — k2 [A]s [Rl-s — k1 [R]:s = 0

d[A]/dt = kz [A]s3 [R]<3 — k3 [A]-3 — K4 [B]:3 [A]x3 = O
d[BJ/dt = k4 [A]s [B]-3s— ks [Bls =0

Which leads to either [B]«s = 0,

or [Alxs = ks / kgand [R]«3 = ko / (K1 + k2 Ks / Ky)
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