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Table S1. Reactions (1)—(4) are the oxidations and acid-base equilibria of the minimal THP oscillator. Reactions
(5)—(15) are those of the linked metabolic cycles and aspartate synthesis in Fig. (1) of the paper. Xq is pyruvate, X
is glyoxalate, X5 is oxaloacetate, X3 is oxalomalate, X4 is 4-hydroxy-2-ketoglutarate, X5 is malate, Xg is malonate,
X7 is 3-carboxy-malate, Xg is 3-carboxy-oxaloacetate, Xg is pyruvate, X;( is aspartate.

Hy0, + HSO; — SO?™ + HyO 4+ HT (1)
S903~ 4 2H,09 — %sgog— + %so?; + 2H,0 (2)
HSO; = H" + 802~ (3)

H,O = H 4 OH™ (4)

Xy + X7 =2 X3 (5)

X +X3m =2 X3 (6)
X3+ HT — X2 4+ CO, (7)
X3+ Hy0y — X2~ 4 COy + Hy0 (8)
X2~ + Hy0p — X3~ + 2H,0 (9)
X5" + Hy0p — Xg~ 4 COy + Hy0 (10)
Xe™ +X] = X3 (11)

X327 4+ HyOy — X3~ + 2H,0 (12)
X3~ +HT — X5 4+ CO, (13)

X2™ + X7 +NHf = X3~ + H" + H,0 (14)
X5~ +HY — Xy + CO, (15)



Table S2. Thermokinetic parameters for reactions (1)—(15) and reaction enthalpies for reactions (1)—(4). The
specific enthalpies of reactions (5)—(15) are negligible.

Due to the scarcity of published thermokinetic data for the organic reactions (5)-15), in the simulations we used
rate parameters based on values for reactions involving similar functional groups and substituents or deduced on the
basis of textbook chemical kinetics principles [T, [2]. We found that the system behaviour is robust to minor changes
in the kinetic parameters for reactions (5)—(15).

*Units as appropriate.

E (kJ/mol) z* AH (kJ/mol)
(1) 35.0 2.08 x 10° —380.0
(2) 68.1 1.63 x 100 —572.2
(3) 75.1, 25.8 3.95 x 10%¢, 1.61 x 101° 49.3, —49.3
(4) 55.8, 0 4.55 x 109, 1.32 x 10° 55.8, —55.8
(5) 58.0, 59.0 7.7 x 1010, 2.7 x 108
(6) 58.0, 59.0 7.7 x 1010, 2.7 x 10%
(7) 58.0 7.7 x 1010
(8) 68.0 7.7 x 1010
9) 58.0 7.7 x 10%°
(10) 68.0 7.7 x 1010
(11) 58.0, 59.0 1.2 x 1019, 1.4 x 108
(12) 68.0 7.7 x 1010
(13) 63.0 7.7 x 1010
(14) 68.0, 70.0 7.7 x 101, 2.7 x 10®
(15) 63.0 7.7 x 1010

Table S3. Values of the feed concentrations ¢, ¢, flow rate F' and cell volume V used in Eqgs (1) and (2) of the article.

F(Ls7h 4.8 %1077
V (L) 1x107°
Cx,t (M) H,0, 1.35
S203” 0.9
Ht 2x 1077
SO3~ 1.6 x 1073
Xy 0.27
Xy 0.14
NHf 0.1
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