S2 Text: Analytical derivation of steady states in one dimensional ODE for a reduced
mFAO model

In order to analytically investigate bistability, we considered a reduced mFAQ pathway around
C4-KetoAcylCoA. The ODE related to the rate of change in the concentration C4-Ketoacyl-
CoA over time is given by
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where the rate equations are given by
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The following notations are used:
M=C4-Ketoacyl-CoOAMAT
Mn=Cn-Ketoacyl-CoAMAT, n=6, 8, 10, 12, 14, 16
Hn= Cn-Hydroxyacyl-CoOAMAT, n=4, 6, 8, 10, 12, 14, 16
T= total CoA pool
S = the sum of all mitochondrial CoA esters except C4-Ketoacyl-COAMAT (M)
Nt= total of NAD+ and NADH (ND)
Acetyl =Acetyl-CoA
vmschad = SfymschadV maxmschad

vmckat = sf vmckathax,mckat



Then the rate equations can be rewritten as
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Where the competition part in (A3) can be expressed as
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Similarly, the competition part in (A4) can be expressed as
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At steady state
VMATZE = 0
dt
implying
vMSCHADC4 — vMCKATC4 =0 (A5)

Substituting (A3) and (A4) into (A5) we have
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This can be simplified to a cubic polynomial of the form
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where
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