S4 Table. Reaction equations 1. It contains the list of equations of reaction fluxes associated with
47 reactions from KEGG database for mammalian CCM pathway under consideration. Here the serial
numbers correspond to the same reaction numbers in S2 Table.

((Khezokinase:[glucose]-[hexokinase])-(1+Fy-[Insulin])-(1+F5-[ADP]))

Lov = ((Kmy +lglucose])-(1+F3-[aDglucose6 P]))
2 vy — (K glucose6phosphatase’ @ Dglucose6 Pl-[glucose6phosphatase])
- Y2 = (Kmq +laDglucose6 P])
3 _ (Kgiucose6phosphateisomerase:[BDglucose6Pl-[glucose6phosphateisomerase])
- U3 = (Kmg+[8Dglucose6P])
4y — (K glucose6phosphateisomerase|[BDglucose6P]-[glucose6phosphateisomerase])
- Y4 = (Kmg+[BDglucose6P])
5. vx — (K giucose6phosphateisomerase-[@Dglucose6P]-[glucoseb6phosphateisomerase])-(1+F4-[NADPH]))
- Y5 = (Kmg+[aDglucose6P])
6. ve — (Kprk1-[BD fructose6P]-[PFK1])-(14+F5-[ADP])-(14+Fg-[8D fructose2,6 P2]))
- V6 ((Kmg+[BD fructose6P])-(1+F7-[AT P])-(1+Fy-[citrate]))
7 v = ((Kprk2-[BD fructose6 P]-[PFK2])-(1+ Fy-[Insulin])
- UT (Kmy,+[8D fructose6P])
8. vg = (KpBpPase2:[BD fructose2,6 Py]-[F BPase2])-(14+Fio-[Glucagon]))
- U8 (Kmg +[BD fructose2,6 Pz])
9. v = (Kaitdotase'[BD fructosel,6Ps]-[aldolase])
. Vg =

(Kmg+[BD fructosel,6 Pa])

10 _ (Kaidotase'[BD fructosel,6 Py]-[aldolase])
- V10 = (Kmqo+B8D fructosel,6Pz])

11 _ (Ktriosephosphateisomerase'|GlyceroneP]-[triosephosphateisomerase))
S = (Kmq, +[GlyceroneP])

(KglyceraldehydeSphosphatedeh,ydTogenase - [DGlyceraldehydeSP] N [glyceraldehydeSphosphatedehydrogenase])

12. v1p = (Kmqo+[DGlyceraldehyde3 P])
13 _ (Kphosphoglyceratekinase ' |Glyceratel,3Ps]-[phosphoglyceratekinase])
- V13 = (Km, 5 +[Glyceratel,3Py])
14 _ (Kphosphoglyceratemutase:|Glycerate3P]-[phosphoglyceratemutase])
- Vg = (K, +[Glycerate3P])
15 _ (Kenotase'[Glycerate2P]-[enolase])
- V15 = (Kmq5+[Glycerate2 P)
16. vin — ((Kpyruvatekinase ' [PEP]-[pyruvatekinase])-(14+F11-[ADP)])-(14+F12-[8D fructose6P]))
- V16 ((Kmyg+[PEP])-(1+F13-[AT P]) cot(1+F14-[AcetylCoA])-(1+F15-[Alanine])-(1+Fi6-[longchain fattyacid]))
17 v — (K;Dhosphoenolpyru'natecarbomykinase‘[Oxaloaceulte]‘[phOsphoenOIPyTuvatecarbomykinaSe])
- V1T = (Kmq,+lozaloacetate])
18 ((Kpyruvatedehydrogenase - [pyruvatedehydrogenase]-[pyruvate])-(1+Fy7-[Cal))

- V18 = ((1+Fig-[AcetylCoA)-(Km g +[pyruvate])-(14+Fig9-[NADH])-(14F20-[AT P])-(14-F21-[longchain fattyacid]))

19. vjo — ((Kpyruvatedehydrogenase - [pyruvatedehydrogenasel]-[2hydroxyethylThP P))-(14F32-[Cal))
- Y19 — ((1+F23-[AcetylCoA)- (K, o +[2hydrozyethylThP P])- (14 F24-[NADH])-(1+ F25-[AT P])-(1+ F26-[longchain fattyacid]))

20 ((Kpyruvatedehydrogenase ' [pyruvatedehydrogenasel]-[SacetyldihydrolipoamideE])- (14 Fa7-[Cal))

- V20 = ((1+Fas-[AcetylCoA)-(Kmy, +[SacetyldihydrolipoamideE])- (14 Fag- [N AD H])- (14 F30-[AT P])-(1+ F31-[longchain fattyacid]))

21 _ ((Kpyruvatecarbozylase:[pyruvate]-[pyruvatecarbozylase])- (14 Fza-[AcetylCoA]))
- U21 = (Km,21+[pyruvate])
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V22 =
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((Kcitratesynthase:[citratesynthase]-[AcetylCoA])-(1+F33:-[ADP]))
((14+F34-[citrate] ) (Kmqy +[AcetylCoA])-(14+F35-[NADH])- (14 F36-[AT P])-(1+ F37-[SuccinylCoA]))

((Kmqy tlozaloacetate]))

(Kaconitatehydratase|[citrate]-laconitatehydratase])
(I(m23 +[citrate])

(Kaconitatehydratase:[CisAconitate]-[aconitatehydratase])
(Kmqy +[CisAconitate])

((Kisocitratedehydrogenase:[tsocitratedehydrogenase]-[Isocitrate])-(1+ Fag-[Cal])-(14+Fs9:[ADP]))
(14 F40-[ATP)])-(K +[Isocitrate)])-(14+F41-[NADH))- (14 F42-[SuccinylCoAl))

m2a5

((Kisocitratedehydrogenase*[tsocitratedehydrogenase]-[Oxalosuccinate])-(1+Fy3:[Cal)-(1+Fy44-[ADP]))
((14+Fy5-[AT P])-(Kmyg +|Ozalosuccinate])- (14 Fae- [N AD H])-(1+ Fa7-[SuccinylCoA]))

((K2owogiutaratedehydrogenase-[20zoglutaratedehydrogenase]-[2oxoglutarate])-(14+Fyg-[Cal))
((K'mqy +[20zoglutarate])-(1+Fa9:[NADH])-(1+ F50-[SuccinylCoAl))

((K2ozogiutaratedehydrogenase|20zoglutaratedehydrogenase]-[3carboxylhydroxypropylThPP))-(1+F5:-[Cal))

((Kmqog +[3carboxylhydrozypropylTh P P))-(14Fs2-[N AD H])- (14 Fs3-[SuccinylCoA]))

((K2ozogiutaratedehydrogenase[20roglutaratedehydrogenase]-[SsuccinyldihydrolipoamideE))-(1+Fs4:[Cal))

((Kmog +[SsuccinyldihydrolipoamideE))- (14 Fs5- [N AD H])- (14 Fs6 - [SuccinylCoA]))

(KsuccinylCoAsynthetase:[SuccinylCoA]-[succinylCoAsynthetase])
(Kmgq+[SuccinylCoA])

(Ksuccinatedehydrogenase:[Succinate]-[succinatedehydrogenase])
(I(m31 +[Succinate])

(K tumaratehydratase:|[Fumarate]-[ fumaratehydratase])
(Ko H[Fumarate])

(Kmatatedehydrogenase-[(S)malate]-[malatedehydrogenase])
(Kmgs+[(S)malate])

(K glucose6phosphateisomerase:[aDglucose6P]-[glucose6phosphateisomerase])
(Kmgy +aDglucose6 P])

(K giucose6phosphatedehydrogenase’|[BDglucose6P]-[glucosebphosphatedehydrogenase]))
((Kmg5+18Dglucose6 P])-(1+Fs7:[NADPH]))

(K6phosphogluconolactonase:[DGluconol,blactone6P]-[6phosphogluconolactonase))
(Kmgg+[DGluconol,5lactone6 P])

(K6phosphogluconatedehydrogenase:[6phosphogluconate]-[6phosphogluconatedehydrogenase])
(Kms, +[6phosphogluconate])

(Kribosesphosphateisomerase’|[Ribulosebphosphate]-[ribose5phosphateisomerase])
(Kmyg +[Ribulosedphosphate])

(Kribulosephosphate3epimerase | Ribulosebphosphate]-[ribulosephosphate3epimerase])
(Kmgg +[Ribulose5phosphate])

(Ktransketolase1'[Dribose5Pl-[transketolasel])
Ky, +[Dribose5P]) ’
(Kiransketolasel-[transketolasel]- [ X ylulose5phosphate])

((Kmyo +[XyluloseSphosphate]))

(K | iotase’ [PGlyceraldehyde3 P]- [aldolase,])

(Kmyq +[DGlyceraldehyde3 P])

(K fructosel,6bisphosphatasel’|3D fructosel,6 Po]-[fructosel,6bisphosphatasel])
(Kmyo+[BD fructosel,6 P2])

(K

glucose6phosphateisomerase ‘[,BDf7'uctose6P]~[glucose6ph0sphateisom67'1186/])
(Kmy5+[8D fructose6P])




44, pl, — (Ktransaldolase [Sedoheptulose7phosphate]-[transaldolase])
© Y44 T (Kmyy +SedoheptuloseTphosphate]) ’

(Ktransaldolase'[transaldolase]-[DGlyceraldehyde3 P])

Ugq = ((Kmy, +[DGlyceraldehyde3P]))

45 pl — (Ktransketolasel [ Xylulosebphosphate]-[transketolasel])

© Y45 (K m,5 +[XyluloseSphosphatel]) ’
2 (Ktransketolase1[transketolasel]-[Erythrosedphosphate])
Vg5 = ((Kmyy +[Erythrosedphosphatel))

46. v — (Kilactatedehydrogenase [pyruvate]-[lactatedehydrogenase))
- V46 = (K 4 +[Pyruvate])

A7, w4 = (Kalaninetransaminase:[pyruvate]-[alaninetransaminase])
- VAT = (Kmy,+[pyruvate])

Note 1. We have considered reaction number 22 (S1 Table) as Acetyl-CoA = Citrate with flux
v3,. Oxaloacetate consumption in this particular reaction has been taken as a separate reaction
with flux v%Q. In this scenario, the reaction rate constant Kcitratesynthase and Michaelis constant
K., are same for both the equations corresponding to the reaction fluxes vi, and v3,. Reaction
numbers 40,44 and 45 (S1 Table) have been treated similarly.

Note 2. Net AT P = initial concentration of ATP — (AT P consumption in reaction number 1 (S1
Table) i.e. proportionate to a-D glucose 6P production) — (AT P consumption in reaction number
6 (S1 Table) i.e. proportionate to 8-D fructose 1,6 P, production) + (AT P production from reac-
tion number 13 (S1 Table) i.e. proportionate to Glycerate 3P production) + (ATP production
from reaction number 16 (S1 Table) i.e. proportionate to pyruvate production) + (AT P produc-
tion from reaction number 30 (S1 Table) i.e. proportionate to Succinate production). The same
technique has been applied to calculate Net ADP, Net NADH and Net NADPH.



