Additional Table 1 - Kinetic constants of the enzymes in E. coli model. Vmax refers to maximal rate of an enzymatic reaction. Kg; and Kg, refer to the Ky
values of substrates, and, Kp; and Kp, refer to the Ky, values of products of the reactions. They are numbered in the order they appear in the chemical equations
shown in the table.

Reaction Enzyme Abbreviation ~ Vmax (in Vmax in Ratio of Vmax in Kg; Ks, Kp; Kp,
nmol/min/mg  glucose mRNA acetate (mM) (mM) (mM) (mM)
protein) condition levels [1]in  condition

(mM/min)  acetate and (mM/min)
glucose
condition

ACA + OAA = citrate synthase CS 570 [2] 91.2 4.9 446.88 0.03[3] 0.07 0.3 0.7

COA+CIT [3]

CIT=ICIT aconitase ACN - 91.2° acnA=1.5, 629.28 1.7°14] 3.33°M4]

acnB=6.9"
ICIT =aKG isocitrate ICD 92 [2] 14.72 1.8 6.625¢ 0.008 0.13°[4]
dehydrogenase [5]

aKG = SCA a-ketoglutarate =~ KDH 224 (2] 35.84 1.6" 57.344 0.1 [4] 1
dehydrogenase
complex

SCA = SUC succinyl-CoA  ScAS 20 [2] 3.58 2.8 8.96 0.02"[4] 5'[4]

synthetase '

SUC = FA succinate SDH 46.1 [2] 7.38 2.4 17.7 0.02 [3] 0.4 3]

dehydrogenase

FA = MAL fumarase FUM 279 [2] 44.64 3.5 156.24 0.15[4] 0.04 [4]

MAL = OAA malate MDH 2229 [2] 356.64 3.9 1390.9 2.6 [4] 0.04 [4]

dehydrogenase

ICIT=SUC+ isocitrate lyase ~ ICL* - 1.9' 15 28.5 0.604 0.59[4] 0.13

GLY [5] [4]

GLY + ACA = malate synthase MS™ - 1.9 17 28.5 2 [3] 0.01 1[4] 0.1

MAL + COA [3]

Notes for additional table 1
*Value assumed to be equal to that of CS
"Since acnB is the main catalytic enzyme [6], acnB values was used
‘Value taken from Bacillus subtilis

Multiply the resultant (Vmax x fold change) by % because only 1/4™ ICD is active under growth on acetate [7], so value=6.625 mM/min

“Value taken from Sus scrofa
'Since the subunit of enzyme which is in lowest concentration will control the number of functional enzyme molecules, the subunit which has the lowest fold

change was used for the calculation of Vmax of the enzyme under growth on acetate
EMinor adjustment was required, so 3.5 mM/min was used instead of 3.2 mM/min
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"Value taken from Calliphoridae

'Value taken from Nitrosomonas europaea

’2.4 used for calculation because this is the fold change in the gene coding for catalytic subunit of the SDH [6]

“Calculation of Vmax of ICL: ICL concentration = 0.2 mM (when grown on acetate) [5]; Turnover number = 1710 min (E. coli ML308 [8])

So, Vmax = 1710 x (0.2 / (4 (since ICL is a tetramer) x 3 (since ICD intracellular concentration reported by Walsh et. al [5] is 3 times higher than that
calculated from protein copy number [3], so it was assumed that there would be similar difference in ICL concentration reported by Walsh et. al [5], and
thus, it was divided by 3)). So, Vmax = 1710x 0.2 / 12 =28.5 mM/min

'Calculated from Vmax of ICL in acetate condition, by dividing Vmax by fold change in the gene expression when growth shifts from glucose to acetate [1]
"Vmax of MS was taken equal to Vmax of ICL because the genes coding for MS and ICL belong to the same operon (operon: aceBAK)
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Abbreviations of metabolites

ACA
OAA
COA
CIT
ICIT
aKG
SCA
SucC
FA
MAL
GLY

acetyl-CoA
oxaloacetate
CoA

citrate
isocitrate
a-ketoglutarate
succinyl-CoA
succinate
fumarate
malate
glyoxylate
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