S5 Table. Reaction equations 2. It contains the list of equations of reaction fluxes associated with
reduced 28 reactions from KEGG database for mammalian CCM pathway under consideration. Here
the serial numbers correspond to the same reaction numbers in S3 Table.

1. vy — ((Khezokinase:[glucose]-[hexokinase])-(1+Fy-[Insulin])-(1+F5-[ADP]))
e ((Kmy +lglucose])-(1+F3-[aDglucose6 P]))

(K giucose6phosphateisomerase[@Dglucose6 P]-[glucose6phosphateisomerase])-(1+F4-[NADPH]))

2. vg = (Kmq +laDglucose6 P])
3. va = ((Kprpk1-[BD fructose6P]-[PFK1])-(14+F5-[ADP])-(1+Fg-[BD fructose2,6 P2]))
- Y3 ((Kmg+[BD fructose6P])-(14-F7-[AT P])-(1+4Fy-[citrate]))
4 _ (Kaidotase'[BD fructosel,6 Ps]-[aldolase])
- U= (Kmy +[BD fructosel,6 P2])
5 _ (Kphosphoglyceratemutase:[DGlyceraldehyde3 P]-[phosphoglyceratemutase])
- Us = (Koms T1DGlyceraldehyde3P])
6 _ (Kenotase[Glycerate2P)-[enolase])
- Vs = (Kmg+[Glycerate2P])
7 (Kpyruvatekinase ' |[PEP]-[pyruvatekinase])-(14+Fy-[ADP])-(14-F10-[8D fructose6 P]))

-7 = (K, +[PEP])-(1+F11-[ATP]) cot(1+ F12-[AcetylCoA])-(1+F13-[Alanine])-(1+F14-[longchain fattyacid]))

8 Ve = ((prruvatedehydTogenase'[pyruvatede}lydr()genase]'[pyruvate])‘(l+Fl5'[Ca]))
- Y8 = ((1+F16-[AcetylCoA)-(Kmg +[pyruvate])-(1+Fi7-[NADH])-(1+ F15-[AT P])-(1+ F19-[longchain f attyacid]))

((Kpyruvatecarbozylase: [Pyruvate]-[pyruvatecarboxylase])-(14Fao-[AcetylCoA]))

9. vg = (K mg+[pyruvate])
10. v1n = (Kphosphoenolpyruvatecarbozykinase ' [0xaloacetate]-[phosphoenolpyruvatecarboxykinase])
- Y10 (Kmy+[ozaloacetate])
11. vl = ((Kcitratesynthase:[citratesynthase]-[AcetylCoA])-(1+Fs1-[ADP]))
© 1L T (14 Fao[citrate])- (Ko, +[AcetylCoA])- (14 Fa3-[NADH])-(1+F24 - [AT P])- (14 F25 - [SuccinylCoA])) *
2 _ (Kcitratesynthase'[citratesynthase]-loxaloacetate])
v = ((Kmq, tlozaloacetate]))
12 v — ((KZOzogluta?atedehyd’rogenase'[20x0glutaTatedehydrer”ase]'[Citrate])'(1+F26'[Ca])'(1+F27'[ADP]))
- V12 = (1 Fos - [ATP])- (K5 +[citrate])-(1+Fao - [NADH])-(1+ F3o-[SuccinylCoA]))

13 _ (Kwmatatedehydrogenase:[SuccinylCoA]-[malatedehydrogenase])
- V13 (Kmq3+[SuccinylCoAl)

(KsuccinateCoAligase:[0xaloacetate]-[succinateCoAligase])

14. vy = (Km, 4 Flozaloacetate])
15 (K iotase! ~[DGlyceraldehydeSP]-[aldolase/])
: - mys T yceraldehyde
V15 Koo +1DGI Idehyde3P
16 (K -[PEP]~[enolase'])
- V16 = (Km1g T [PEP])
17. v1r — (Kgiyceraldehyde3phosphatedehydrogenase[Glycerate2P]-[glyceraldehyde3phosphatedehydrogenase])
- UIT = (Kmy,+[Glycerate2 P])

18 _ (Kfructosel,6bisphosphatasel-[BD fructosel, 6 Py]-[fructosel,6bisphosphatasel])
- V18 (Kmqg+[BD fructosel,6 Pa])

K ] 1+[BD fructose6P]- glucoserhosphateisomerasel
glucosebphosphateisomerase
19. w19 = (Kmyg+[BD fructose6P])

Von — (K giucose6phosphatase’[aDglucose6 P]-[glucose6phosphatase])
20 = (Kmqo+laDglucose6P)

20.



21 _ (Kiactatedehydrogenase:[pyruvate]-[lactatedehydrogenase])
. V21
(Kmqy +pyruvate])

(Kataninetransaminase:[pyruvate]-[alaninetransaminase])
(K mqy+[pyruvate])

22. Voo =

23 _ ((Kprk2'[BD fructose6 P]-[PFK2])-(1+ F31 - [Insulin])
- V23 = (Kmqgs +[BD fructose6P])

(KpBpase2:[BD fructose2,6 Py]-[F BPase2])- (14 Fs3-[Glucagon]))
(Kmoy +18D fructose2,6 P2])

24. Vo4 =

25 _ ((Kgiucose6phosphatedehydrogenase-[Dglucose6 P]-[glucosebphosphatedehydrogenase]))
- V25 = (Kmoys +laDglucose6P)-(1+ Fss [NADPH]))

26 _ (Kribosesphosphateisomerase - [6phosphogluconate]-[riboseSphosphateisomerase])
- V26 = (Kmoyg+[6phosphogluconatel)

_ (Ktransatdotase [DribosebP]-[transaldolase])
27. vy = (Kmyy +[Dribosed P])

_ (Ktransketolase1:[Dribose5P]-[transketolasel])
28. vag = (Kmog +[Driboses Pl)

Note 1. We have considered reaction number 11 (S2 Table) as Acetyl-CoA = Citrate with flux
vi;. Oxaloacetate consumption in this particular reaction has been taken as a separate reaction
with flux vfl. In this scenario, the reaction rate constant Kciirqtesynthase and Michaelis constant
K, are same for both the equations corresponding to the reaction fluxes vi; and v?;.

Note 2. Net ATP = initial concentration of ATP — (ATP consumption in reaction number 1
(S2 Table) i.e. proportionate to a-D glucose 6P production) — (AT P consumption in reaction
number 3 (S2 Table) i.e. proportionate to 5-D fructose 1,6 production) + (AT P production
from reaction number 7 (S2 Table) i.e. proportionate to pyruvate production) + (AT P produc-
tion from reaction number 13 (S2 Table) i.e. proportionate to oxaloacetate production). The same
technique has been applied to calculate Net ADP, Net NADH and Net NADPH.



