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Additional tables

Additional Table S1 Elasticities. 0.00 means -0.005 < value < 0.005.

Fasted state Fed state
Enzyme Parameter 4 mM
10 mM glucose | 4 mM glucose | 10 mM glucose
glucose

FBP1 e[ TH20P 0,18 1,23 0,68 1,26
KAMP 2,20 2,47 2,24 2,49
fhTutoPs -0,69 -0,74 -0,59 -0,88
FBP2 kfTueP 0,77 0,82 0,80 0,84
fhTuzers -0,64 -0,22 -0,27 -0,14
GlcT kGle 0,14 0,26 0,15 0,27
 Glext 0,19 0,25 0,17 0,22
GK kGle -3,26 -2,91 -3,19 -3,31
f -2,10 -1,77 -2,30 -1,87
kfruer 0,20 0,26 0,15 0,25
kATP -0,14 -0,14 -0,14 -0,14
KSte -1,01 -0,69 -1,03 -0,80
GP KAMP 0,09 0,15 0,07 0,19
kGhe -0,88 -1,30 -0,67 -1,60
kb, -0,69 -0,88 -0,52 -1,08
KgletP 0,00 0,00 0,00 0,00
KZMP 0,00 0,00 0,00 0,00
G6Per K EEPER -0,94 -0,92 -0,93 -0,91
GS KYDpP-Gle 0,85 0,44 1,12 0,35
Kypr-ale 0,76 0,15 1,03 0,12
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KGleoP 0,49 0,13 0,75 0,11

KUDP-Gle 0,09 0,30 0,09 0,24

PC g mito -0,01 -0,01 -0,01 -0,01
Je T mite -0,70 -0,58 -0,68 -0,48

JeO2mito -0,45 -0,45 -0,46 -0,45

PEPCK k94 0,26 0,37 0,38 0,58
kSTP 0,43 0,51 0,54 0,65

kPEP 0,04 0,04 0,04 0,01

kGbP -0,08 -0,06 0,02 0,00

kel? -0,05 -0,04 0,04 0,00

PFK1 KATP -0,05 -0,01 -0,04 0,00
KATP, gITu20P2 0,00 -0,01 -0,01 0,00

KATP 4,37 3,96 4,29 3,97

KA frruzep, 0,02 1,03 0,09 1,52

KATP, KLT20P2 -0,02 -0,97 -0,08 -1,39

kEru6P -2,30 -1,47 -2,19 -1,41

kETu6P: | ATP 2,17 1,25 2,04 1,21

JhTueP. Lt 0,46 0,27 0,43 0,26

kETUOP: £ 0 3,33 1,87 3,10 1,81

ffruep. g AMP -1,52 -0,95 -1,44 -0,92

kETueP. £, 9,84 4,97 9,15 4,85

kETueP. g P -0,87 -0,53 -0,82 -0,51

ki *®F: frruzep, 0,09 6,41 0,52 10,09

fETueP, fITuzoP: -0,09 -0,92 -0,46 -0,68

nFruep, ATP 0,02 0,01 0,01 0,00
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A -0,68 -0,27 -0,52 -0,21

nfrueP, gLt 0,01 0,00 0,01 0,00

nfTueP. £ b 3,95 1,43 2,95 1,11

nfrueP; g AMP -1,56 -0,63 -1,20 -0,49

nfTueP. £, 3,22 1,18 2,41 0,91

nfTueP. gP 0,00 0,00 0,00 0,00

nfrUeP: fruaep, 0,00 1,80 0,34 1,39

nFrueP, 26k, 0,00 0,00 -1,03 0,00

PFK2 kEruep -0,97 -0,43 -0,60 -0,42
kaTP -0,13 -0,07 -0,13 -0,07

ny -0,17 -0,16 -0,20 -0,09

KkPEF 0,14 0,13 0,16 0,07

PK kEEP -0,21 -0,21 -0,21 -0,23
kTP 0,00 0,00 0,00 0,00

fhTutoPs -0,09 -0,08 -0,12 -0,03

kADP -0,33 -0,33 -0,33 0,33

Additional Table S2 Fixed metabolite concentrations. Concentrations given in umol/g wet weight were converted to mM

by deviding with the factor 0.46 and corrected for the liver density of 1.067 g/ml [35].

Metabolite Value Reference
ADP 0.5 mM [1]
ADPito 7.5mM [1,2]
AMP 0.16 mM [3,4]
ATP 3.25mM [1]
ATPnmito 17.5mM [1, 2]
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CO; 5mM [5]

GDP + GTP 0.8 mM [6, 7]
GDPmito + GTPmito 0.8 mM [1,2,8]
NAD 1.13mM [9, 10]
NAD/NADH 1130 [11, 12]
NADnmito 0.046 mM [13]
NADmito/ NADHmito 11.5 [11, 12, 14]
P 5mM [3]

Pmito 8 mM [15, 16]

PP 0.008 mM [17]

UDP + UDP-Glc + UTP 1.2 mM [3,6,7,18,19]
Vmm -155 mV [20]

Additional Table S3 Data for the GHT functions — insulin (Figure 18A).

Glc [mM] | Insulin [pM] Reference
5.92 490.2 [21]
6.36 524.6
6.37 656.2
6.46 627.2
6.48 489.1
6.66 627.2
6.77 592.8
6.80 619.5
6.80 613.7
6.88 541.5
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6.91 481.8
6.91 388.7
7.01 560.9
7.02 415.8
7.34 652.5
7.34 432.7
7.41 592.8
7.41 751.8
7.42 634.5
7.42 913.0
7.44 634.2
7.44 564.6
7.52 605.2
7.62 817.7
7.97 766.1
8.16 722.5
9.13 1337.9
9.47 818.8
10.01 835.7
10.19 1384.1
14.67 1433.2
18.33 1170.5
20.47 1180.0
24.09 1440.2
25.45 1538.0
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25.79 1748.3
5.20 607.7 [22]
5.60 448.6
5.90 448.6
5.90 448.6
5.90 448.6
5.90 448.6
5.90 390.7
6.20 549.8
6.20 405.1
6.60 752.4
7.60 1056.3
7.70 1215.4
7.70 1099.7
8.70 1114.1
9.40 1461.4
9.80 1504.8

12.60 1823.2

15.70 1967.8
3.86 30.2 [23]
3.96 61.8
3.96 59.3
3.98 47.0
4.04 50.3
4.18 30.2
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4.36 84.0
4.55 57.9
4.63 1211
5.05 113.2
5.18 155.7
5.49 113.2
5.77 168.1
5.77 200.2
5.79 197.7
5.83 242.2
5.92 151.0
6.01 197.7
6.05 207.6
6.20 205.1
6.22 185.4
6.32 1711
6.46 168.6
6.63 2441
6.71 198.8
6.73 181.2
6.75 151.0
6.79 158.5
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Additional Table S4 Data for the GHT functions — glucagon (Figure 18B).

Glc [mM] | Glucagon [pM] | Reference
6.17 30.18 [24]
6.19 30.18
6.28 30.65
6.45 33.79
6.60 43.54
6.62 34.73
6.65 44.17
6.73 46.52
6.92 27.50
7.28 35.68
5.31 56.41 [25]
5.93 32.32
6.00 28.30
6.35 29.37
8.18 31.25
8.70 26.70
1.69 368.32 [26]
7.68 9.78
1.93 210.74 [27]
2.22 324.83
7.78 36.73
7.78 40.01
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1.30 254.93 [28]
1.30 268.79
2.24 199.49
5.08 136.62
5.97 188.60
6.05 163.36
6.27 185.63

Additional Table S5 Data for the phosphorylation states of enzymes as function of glucagon concentrations (Figure 19A).

Enzyme | Glucagon [pM] | Relative activity | Reference

FBP2 1.00E-03 1.00 [29]
1.00E+01 1.00
5.00E+01 0.83
1.00E+02 0.56
5.00E+02 0.33
1.00E+03 0.00
1.00E+05 0.00
2.00E-03 1.00 [30]
2.00E+01 0.24
2.00E+02 0.00
2.00E+03 0.00

PFK2 1.00E-03 1.00 [29]
1.00E+01 1.00
5.00E+01 0.86
1.00E+02 0.52
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5.00E+02 0.29
1.00E+03 0.10
1.00E+05 0.00

PK 1.00E-03 1.00 [29]
1.00E+01 1.00
5.00E+01 1.00
1.00E+02 0.30
5.00E+02 0.09
1.00E+03 0.00
1.00E+05 0.00
1.00E-02 1.00 [31]
1.00E+02 0.69
3.00E+02 0.23
1.00E+03 0.00
3.00E+03 0.00
1.00E+04 0.00
1.00E+01 1.00 [32]
2.20E+01 1.00
4.50E+01 0.54
1.00E+02 0.15
2.20E+02 0.08
4.50E+02 0.03
1.00E+03 0.00
1.00E-03 1.00 [33]
1.00E+02 0.84
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5.00E+02 0.39
1.00E+03 0.23
5.00E+03 0.00
1.00E+04 0.02
2.00E-03 1.00 [30]
2.00E+01 1.00
2.00E+02 0.38
2.00E+03 0.00
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Additional Table S6 Data for the phosphorylation states of enzymes as function of insulin concentrations (Figure 19B).

Enzyme Insulin[pM] | rel. Activity | Reference
GP 1.00E+00 0.00 [34]
1.00E+02 0.15
5.00E+02 0.29
1.00E+03 0.33
1.00E+04 0.42
1.00E+05 1.00
1.00E-03 0.00 [35]
1.00E+01| 0.14/0.27
1.00E+02| 0.36/0.64
1.00E+03| 0.68/0.82
1.00E+04| 0.77/0.91
1.00E+05 1.00
GS 1.00E+01 0.00 [34]
1.00E+02 0.03

11



Bulik S, Holzhitter HG, Berndt N.

5.00E+02 0.11
1.00E+03 0.16
1.00E+04 0.45
1.00E+05 1.00
1.00E-03 0.18 [36]
1.00E+00 0.00
1.00E+01 0.12
1.00E+02 0.06
5.00E+02 0.35
1.00E+03 0.65
5.00E+03 1.00
1.00E+04 1.00

Signaling transfer functions

Hormone dependency on glucose

(Gleext)®’

Ins = 1.55 nM = (Glcext) 57 +(7.7 mM)57

(Glcext)5'65
(Glcext)5-65+(4.7 mM)5-65

Glucagon = 0.253 nM * (1 — ) +0.02nM

(Glcext)5'7
(Glcext)>7+(7.7 mM)5-7

Insgjap = 0.155 nM *

(Glcext)5'65
(Glcext)5'65+(4-7 mM)5'65

Glucagongjyp = 0.506 nM * (1 - ) + 0.04 nM

Transfer function of external hormones to phosphorylation state

1 ( Inst75 Glucagon3® )

= — % —
14 2 Ins175+(0.70 nM)175 * Glucagon3-6+(0.08 nM)3-6
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Stoichiometric matrix

—DHAP = -
dt VaLp — Vrpr

aFT‘ulf)Pz = VUprk1 — VrBrP1 — VaLD

d
aFru26P2 = Vprk2 — VrBP2

—-FrubP = vgp; — Vppk1 — Vprk2 + Vrp1 + VrBp2

dt

i GAP = vg1p + Vrp — VGappu

EGDP = —VUnpgGCTP +vPEPCK

EGDPmito = “VnDKSTPmito T VPEPCKmito
EGIC = VgLur2 — Vgx T leCTER
EGZCER = Vgeprr — VGlcTeg

——Glc1P = vgp — Vg1pr — Vuer

dt
r Glc6P = vgk + Vgeprpy — Vapr + Veipr
EGZC6PER = _vGGPER - leCBPTER

EGI}’C = Vgs — Vgp

%GTP = vNDKGTP - UPEPCK

%GTPmito = UnpkGTPmito — VPEPCKmito

%Lac = Viacr t VipH

i Mal = vyagr — Ympu + Vpyrmair

Additional file 1
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%Malmito = “VUmalr ~ YMDHpito — VPyrMair
d

EOA = VmpH — VPEPCK

d

a OAnmito =

Vpc — VPEPCKmito T VMDHmito

EPEP = Vgny — Vpk + Vpepck — VPEPT

EPEPmito = VPEPCKmito T VPEPT

—13P2G = -
dt VeappH — VpGk

2PG = —
dt UpgMm — VEN

I 3PG = Vpgk — Vpgm

aPyr = Vpk — VipH — Vpyrr — VPyrMalrT
EPmiito = Vpyrr — Vpc t Upyrmair
EUDP = —UppgUTP + Vgs

— UDP-Glc = -
at C = Vygr — Vgs

EUTP = VppgUTP — Vygr

Reaction kinetics

ALD (Aldolase)
Frulé6P, & GAP + DHAP

B A
b Frul6P, — GAP - DHAP /k£}P

VaLp = Vmax
Frul6P. GAP DHAP
<1+ kFru16P22>+<1+W)(1+ )_1
m

DHAP
m km

vAlD =7.78-108 p~1

14
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kég? = 0.099 mM [37]
kETH6P2 — 0.004 mM [38]
kGAP =0.48 mM [39]

KDHAP = (.38 mM [39]

EN (Enolase)
2PG < PEP
2PG — PEP/kE}

— ,E
VEN = Vmax " "9pG PEP
1+5pc 1 2PC + KPEP

vEN  =1.94-10h1
ki = 1.7 [40]
k2PG = 0.14 mM [41]

kPEP = 0.31 mM [41]

FBP1 (Fructose-1,6-bisphosphatase)
FruléP, —» Fru6P + P

hosph
Vepp1 = Vipax - * ((1 yFEPL) « v?gﬁwe +yFBPL & vp ﬁip O)

VEBP1 — 292 -10*mM - h™!

. Frul6P. Fru26P} AMP \"AMP
vgglt’llve = Igru16P / 1+ Fru26P2 /<1 * < AMP>
Frul6P, + ko (k; 2)n K;

K, navive: = 0.0029mM [42]

k[P = 0.00113 mM [42]
n=1.26[42]
Namp = 2.43 [42]

K/MP =0.023 mM [42]

)
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phospho Frul6P, (14 Fru26pP} /<1 s (AMP )"AMP>
v =
FBP1 Fru16P2 + k:‘;)b,%g;’zo (kf'ru26P2)n KiAMP

kFTU8P: 0019 mM [42]

mPhospho
k{4202 = 0.00113 mM [42]
n = 1.26 [42]

KAMP = 0.023 mM [42]

GAPDH (Glyceraldehyde 3-phosphate dehydrogenase)
GAP + P + NADY & 13P2G + NADH + H*

+. .p— . GAPDH
GAPDH NAD™ - GAP - P — 13P2G - NADH /k¢;

UGApDH = Vmax ¥ (

veAPPH = 2921081 - mM 2
kEAPPH = 10"*mM T [43]
KkNAPY = 0.010 mM [44]

kSAP = 0.035 mM [44]

kb =3.8 mM [45]

kENADH = 0,006 mM [45]

k13P26 = 0.01 mM [44]

GK (Glucokinase)

Glc + ATP — GIlc6P + ADP

cx  ATP (Gle)™
Vek = Vimax " ATP n Glcyn
ATP + kATP (Glo)™ + (KSI)
VEK oK. (Glc)™? .. Fru6P
M0 (Gleym2 + (k§teyn2 Fru6P + k[TweP

NAD* GAP P NADH
1+W (1+W>(1+—P>+(1+W)(1+
K- kG: kE, k-

13P2G

13P2G
km

)-1

16
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VEK =1.05-10*mM h™1
n = 1.5 [46]

KS¢ = 9mM [46]

kATP = 0.55 mM [47]
kfTu6P = 0.005 mM [48]
f = 0.75[48]

n2 = 3.7 [49]

kGl = 15.9 mM [49]

GlcTer (Glucose transport to ER)

GlCER o Gle
GleT (Gle — Glegg)
V6icTgr = Vmax o Glc | Glcgg

1+

VySleer — 1 .94.1010 p1

KCIER = 1.37 mM [50, 51]

kGl = 1.22 mM [50, 51]

GLUT2 (Glucose transporter 2)

Glcy,t © Glc

’ _ yeLurz. Glcoyr — Glc
GLUT?2 max Glcext Glc
1+ _kgjcexf + PR

kSlc = 17.3 mM [52]
KGlCext — 173 mM [52]

VG2 =9.09- 101 h~?

GP (Glycogen phosphorylase) [53, 54]

Glc Glc
km km ER

Additional file 1
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Glyc + P & GlclP

_ 1/GP GP\ . ,,native GP . ,,phos
Vep = Vmax ((1_V ) " vgp +y Usp

Glyc
VeP =1.29-10%- ( ) M-h1
max store mn

store = 300 mM

pho)

Glyc-P — GIc1P/kS)

Additional file 1

= U
native
Glyc P Glc1P
( m-,jl];tive kmnative m‘rfatiye

p _ AMP
Vmaxnative - Vonative ) W
native

1

Vonative - kGlyC . LP
Mnative Mnative

KAMP = 0.36 mM [53]

QAnative

kSP = 0.21(mM)™1 [55]

KEYC =25 mM [54]

Mnative
K, oiive = 500 mM [54]
KGlClP — KGlClP (1= AMP
Mpqative ~ 0 AMP
AMP + KaGlclP

K§'P = 250 mM [54]

KAMP  — 0.5 mM [54]

aGlc1P

Glyc- P —Glc1P/kSY

1Jphospho _ 1/GP .
GP — 'MaXphospho
1 Glyc
+ kGlyc
Mphospho
&P oy . AMP
maxPnospho — Ophospho AMP
AMP + Kaphospho
1
Vophospho ~ , Glyc 3
Mphospho Mphospho
K&MP = 0.017 mM [53]

Aphospho

T+

Mphospho

)

P

GlclP

Mphospho

18
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Glyc _
K onospno = 1.8 MM [54]
K nospno = 2-1 MM [54]
GlclpP —
Kene oo = 0.7 mM [54]

G6Per (Glucose-6-phosphate phosphatase in the ER) [56, 57]

Glc6Pggr — Glcgg + P

— G6PER Glc6Pgp
Ve6Ppr = Ymax GIc6PER
GlC6PER + km

KGICOPER — 1 84 mM [56]

VICPER = 457 -102mM - h™1

GPI (Glucose-6-phosphate isomerase)
Glc6P & Fru6P
GPI
gpr  GlcobP — Fru6P /ke,

vep1 = Vmax GIc6P  Fru6P
1+ kGlc6P kFru6P
m m

VePl =1,07-10°h~1
ks?' = 0.3[58]

kGle6P = 0.055 mM [59]

FruéPcy;
Km

= 0.12 mM [59]

G1PI (Glucose-1-phosphate isomerase) [60]
Glc1P & Glc6P
G1PI
G1PI Glc1P — Glc6P [keq

VG1p1 = Vmax GIclP _ GIcoP
1 + Glc1lP Glc6P
km km

velPl =7.78-10"h1

kSiPT =16.2 [61]
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kGieP = 0.045 mM [60]

kGicoP = 0.67mM [60]

G6PTer (Glucose-6-phosphate transport to ER)

Glc6Prp & Glc6P

G6PTER . (GlC6P - GlC6PER)

VG6PTsr = Vmax 14 Glc6P + Glc6Pgp
kgllmp kgllC6PER

VOCPTER — 1941010 p1

KkGICPER = 1,12 mM [50]

kGle6P = 1,12 mM [50]

GS (Glycogen synthase)

UDP-Glc - UDP + Glyc
' hosph
Vs = Viax " ((1 —yCS) - ppative 4 yGS . pPoosP ")

(store — glyc)

VS =1.16- 102 M-ht
max (store — glyc) + 0.1 - store
store = 300 mM (average hepatocyte)
native UDP-Glc
Yes T UDP-Glc + KUPPGL
m—native
Glc6P

KUDP-Gle — gUDP-Glc . [ { _ + KUDP-Gle

Mnative Onative Glc6P + KglC6p bnative

native

KYPP-Gle = 1 4 mM [62]

native

KG¥€6P = 0.007 mM [62]

QAnative

KYPP-Glc — 0.2 mM [62]

bnative

phospho _ UDP-Glc
GS - UDP-G1
UDP-Glc + Kmphospfm
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KUDP-Glc — gUDP-Glc , [ 1 _ GleoP KUDP-Gle
Mphospho Ophospho Glc6P + KGlC6P bphospho
aphospho

K&ﬁ’;g}; =32 mM [62]

KEoP = 0.09 mM [62]

aphospho

Kpooaie = 0.3 mM [62]

LacT (Lactate transporter)

Lacg, < Lac

LacT . Lacg,s — Lac

v =7
LacT max 1 Lac Lacext
+ kLac + kLacext
m m

vEacl = 583.10% p~t
kkac = 2.42 mM [63]

k-3%ext = 2 42 mM [63]

LDH (Lactate dehydrogenase) [64, 65]

Pyr + NADH & Lac + NAD*

LDH

Pyr-NADH — Lac - NAD* /kLDH

UrpH = Vmax

viPH = 1.56-10**h~1 - mM~1
k52" = 9000 [66]

ENAPH = 0.015 mM [65]

kPP = 0.15 mM [65)

kkac = 36 mM [64]

KkNAPT = 0.11 mM [65]

NADH Pyr Lac
<1+W)<1+PLW>+<1+W)<1+
m km m
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MalT (Malate transporter)

Mal,,ito + P & Mal + Pyt

MalT . Malmito * P - Mal " Pmito

Additional file 1

UMair = Vmax
<1+%>-(1+i>+(1+ Mal)-<1+

K%almito K?fl K%al
vMall = 194-103h 1 - mM~1
kP =1.41mM [67]
kMatmito — .49 mM [67]
Pmito _
kMt = 1.41 mM [67]

kMal = 0.49 mM [67]

MDH (Malate dehydrogenase)
Mal + NAD* & OA + NADH

. +_0A. MDH
MDH . Mal - NAD™ — OA - NADH [kegq

Pmito

Pmito
Km

>_

UmbpH = Vmax

vMDH = 194.10°"1 - mM~!
kHPH =3-107° [68]

kMal = 1.1 mM [69]

KkNAD® = 0.114 mM [69]

k94 = 0.088 mM [69]

KNAPH = (.026 mM [69]

MDHito (Mitochondrial malate dehydrogenase)

Malmim + NAD;;“O Ad OAmito + NADHmitO

Mal NAD™ 0A NADH
(1 + k%al) ' <1 + kNAD+> + (1 + W) ) (1 + JNADH
m

)-1
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v _ MDHnijto
MDHpito — "max

Maly,ieo - NAD;lito - 1/

Keq

Additional file 1

MDHpit0 OAmito ) NADHmitO

<1 n Malmit,,) . <1 + NADmitO

NADmito
Km

Malmito
Km

yMPHmito — ¢ 80 .1011h=1 - mM~1

max

Ké\:IIDHmito =3.1-107> (pH 7.5) [68]

KMetmito — 0 33 mM [70]
K/ 'Pmite = 0.06 mM [71]
Kp/mito = 0.017 mM [71]

K NAPHmito —0 044 mMm [71]

>+ <1 + OAmito

OAnito
Km

) (1+ Knme) -
m

NDKE®™, NDK'™, NDK ™ ito (Cytosolic and mitochondrial nucleoside-diphosphate kinases)

ATPmito + GDPmito < ADPmito + GTPmito

ATP + GDP & ADP + GTP

ATP + UDP < ADP + UTP

ATP - GDP — ADP - GTP/k}PK

v GTP = UNDKGTP ' -
NDKCTP = Vmax ATP GDP ADP GTP
<1+—kATP>(1 +kGW)+(1 +kAW)(1 +W)_ 1
m m m m
JE— ATP -UDP — ADP - UTP /k}D¥
UNDKUTP = vmax ! ATP UDP ADP UTP
(B0 B ) o )
m m m m
NdkSTP o AT Ppito " GDPrito — ADPrnivo " GT P /KOG <
VNDKSTP yiep = Vmax [ ATP,. GDP,; ADPyy, GT Py
(1+ 257 ) (1+ Sommte) + (14 Apte) (1.4 Spfte) -
m m m m

v NPKTT — 1,94 1011 p~1 - M1
vNDKUT? — 1.94.107h"1 - mM~1

pNDKTPmito — 1.94.107p~1 - mM~1
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kYPK = 11[72]

kATP = 1.33 mM [73]

kSPP = 3.1 % 1072 mM[73]
kAPP = 4.2 x 1072 mM [73]
kSTP = 0.15 mM [74]
KATPmito = 1 66 mM [73]
K3PPmito — 0,036 mM [73]
KAPPmito — 0,073 mM [73]
KSTP-mito — .15 mM [74]
kUTP = 16 mM [74]

kYPP = 0.19 mM [73]

PC (Pyruvate carboxylase) [75, 76]
ATPmito + Pyrmito + COZmitO « OAmito + ADPmito + Pmito

PC AT Prito " PYTmito - Cozmito — OAnito " ADPpyito Pmito/kgg

v =7 .
PC max (ATPmito + kiTPmito) . (Pyrmito + kﬁlyrmito) . (COZmito + k:;loz'mitﬂ )

vhC,. =3.59-103mM - h~1
kT Pmito = 0 14 mMm [75]
kpYTmite = 0.33 mM [75]
ko02mito — 4.2 mM [75]

kES = 6.55 [76]

PEPCK (Phosphoenolpyruvate carboxykinase)

OA + GTP & PEP + GDP + CO0,
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OA - GTP — PEP - GDP % C0,/kPEPCK

0A GTP PEP GDP co

m

_ . PEPCK .
Upepck = Umax

vPEPCK = 511-10°h~1 - mM 1
kEZPCK =110 mM [77]

k94 = 0.024 mM [78]

kSTP =0.021 mM [79]

kFEP = 0.4 mM [80]

kSPP = 0.02 mM [81]

kS0 = 1.194 mM [82]

PEPCKnmito (Mitochondrial phosphoenolpyruvate carboxykinase)

OAmito + GTPmito « PEPmito + GDPmito + Cozmim

UPEPCK mito
_ ..PEPCKnito
= Umax
PEPCKpmi
) OAnito " GTPpito — PEPpito * GDPpyjto - Cozmim/keq mito
. . . . co, .
<1+%>-<1+%)+(1+%)-(1+%)- 14 —gpite | — 1
mmito mmito m m km mito

U M0 = 1,0 - 10°h71 - mM ™1

kPEPCKmito

oq =160 mM [77]

k24mito = 00085 mM [83]
kGTPmito = 0,022 mM [81]
kpEPmito — 0.4 mM [80]
kGPPmite — 0,02 mM [81]

kE%mito — 1 06 mM [84]
“ .
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PEPT (Phosphoenolpyruvate transporter)
PEP < PEPito
pppr  PEPmito — PEP JkEEPT

VpepT = Vmax PEP | PEP,it
1+ % PEP + T PEPmito
m km

vPEPT = 1.94-10° h~t

Vmm-F
KEGPT = exp (~ )

kPEP = 0.1 mM [85]

kEEPmito — 0.1 mM [85]

PFK1 (Phosphofructokinase 1)

Fru6P + ATP - Frulé6P + ADP

Additional file 1

(Fru6p)nFru6P

ATP
Vprk1 = Vpax' .ATP T KATP ) (1
m

vEFKL — 7,68 - 10*mM - b1

KATP — gATP (1 _ Fru26P, )
m 0 Fru26p, +K. “*°F2

K$TP = 0.2 mM [86, 87]

KE™26P2 = 0.0027 mM [86, 87]

a

ATPM + (KATP)™

Fru26P,

KiATP = KigTP ) (1 + fFruZéPz

K4ATP = 0.7 mM [86, 87]
frruzep, = 9 (86, 87]
KEru2ePz — 054 mM [86, 87]

a2

n; = 4[86, 87]

Fru26P, + K

" (Fru6P)mrruse + (KET%SF)rruce
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ATP Cit AM Pp™amp
FrueP _ jprFruép . —_. _
km = KO <1 + kLATP> (1 + kiCit> <1 fAMP AMPm"amp + (Kc‘?MP)nAMP>
P Fru26p, "™
. 1 - fP P__l_ KCI; * 1 - fFru26P2 Fru26P2nFru26P2 + (Ké:ru26pz)npru26pz

KETP = 1,14 mM [88]

kTP = 0.6 mM [88]

kE® = 3.27 mM [88]

famp = 0.77 [88]

KAMP = 0.1 mM [88]

Namp = 1.84 [88]

fr = 0.85 [88]

KP = 0.69 mM [88]

frruzep, = 0.92 [86]
Fru26P,

K} = 0.0045 mM [86]

Npry2ep, = 1.2 [86]

FruP 4 AT p™atp 1 AMP"amp
n =\ AT Pnarp + (KiATP)nATP famp AMPnamp + (K&‘lMP)nAMP

Citneit pre
1+ . - 11— [
Jeit Citnen 1 (ke ( fPP"P+(K£)nP>

Fru26p, Fruzebp
)nF'ru26P2

Fru26P2nFru26P2 + (K‘I;ru26P2

' (1 - fFru26P2

ny = 3.67 [88]

KATP = 0.13 mM [88]
Narp = 1.59 [88]
famp = 0.4 [88]

KMP = 0.086 mM [88]
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Namp = 2.22 [88]

feie = 0.1 [88]

KF® = 0.18 mM [88]

Ncie = 4 [88]

fp = 0.28 [88]

KP =0.53 mM [88]

np = 4[88]

frruzep, = 0.37[86]
KET%%P2 = 0,0021 mM [86]

nFT‘u26P2 =4 [86]

Additional file 1

PFK2/FBP2 (Phosphofructokinase 2/Fructose-2,6-bisphosphatase)

Fru6P + ATP - Fru26P, + ADP

PFKZ) . vnatwe + yPFKZ

Vprgz = (1 —v PFK2

n
native _ 7 PFK2 Fru6P

phospho
Vprk2

PFK?2 max

VPFKZ = 151-10°mM - h?
ke = 0.015 mM [89]

n =1.3[89]

kATP = 0.25 mM [89]

kFPEP = 0.25 mM [90]

Fru6pm + (kfruer )"

ATP
1 —TlO )

"ATP + KATP

ny = 0.85 [90]
,Phospho _ 1 bk Fru6P™ . ATP -
PFK?2 max Fru6P T ATP { |ATP

Frué6P™ + kmphospho
kK epno = 0.05 mM [89]

n =2 [89]

(1—n0

PEP

"PEP + kIEP

PEP
PEP + kFPEP

)
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kATP = 0.5 mM [89]
kFPEP = 0.25 mM [90]

Fru26P, — Fru6P + P

— |7 FBP2 FBP2Y , ,,native FBP2 , ,,phospho
Vrep2 = Vinax *((1—]/ ) Vrgps tV Vrpp2 )

VFBP2 = 549.102mM - h™1

gt = e 14 e
Fru26P, + k arive k nate
k] e = 0.01mM [91]
Hruer = 0.0035 mM [89]
pPhospho _ Fru26P, ( + Fru6P >
Fepz Fru26P, + k;ﬁﬁiﬁﬁo ﬁ,ﬁ‘éﬁﬁha
Fru2ep,

K erzo = 0.0005 mM [89]

k phospho = 0.01mM [89]

PGK (Phosphoglycerate kinase)

ADP + 13P2G — ATP + 3PG

ADP - 13P2G — ATP - 3PG/kESX
VpGk = Vmax * T—app 13P2G ATP 3PG
(1 + kADP) ' (1 + k13PZG) + (1 + kATP) ) (1 + k3PG) -1
m m m m

vPeK = 194101 - mM~1

kESK = 1830 [92]
kADPP = 0.35 mM [93]
k13P26 = 0.0022 mM [93]

kATP = 0.24 mM [94]
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k3PG = 1.65 mM [94]

PGM (Phosphoglycerate mutase)
3PG < 2PG
PGM
PGM 3PG — 2PG/keq

VpeM = Vinax 3PG _ 2PG
1+ 36 + 2rc
m m

vRGl = 194100 p71
kes™ =0.096 [95]
k3PG = 0.52 mM [96]

K2P¢ = 0.24 mM [96]

PK (Pyruvate kinase)

PEP + ADP & Pyr + ATP

— yPK ., PK\ , ,,native PK . ,,phospho
Vpk = Vmax ((1—}/ ) Upk +}/ Upg )

ative PEP ADP

P = "ADP + kZDP
PEP + kPR, (14 -4TP ). (1 - Frul6p, "
mnative k cive Frul6P, + kj,i}jiﬁf 2

vPK =128-10*mM-h?
k! ative =0.13 mM [97]
kﬁl’l(;ltjive =1mM [97]
k. macive? =0.0078 mM [98]
kADP = 0.25 mM [99]

phospho PEP" ADP

" i ATP Frul6P T ADP £ k7

PEP™ + | kPEP 0-<1+—>- 1— ULy
mphosph klf‘;lo’l;llsspho Fru16P2 + kg;ﬁsil;i

kK ospho = 5.8 mM [97]
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n=2.91[97]
K er =0.0095 mM [98]
kﬁvctlgspho = 0.32 mM [32]

kAPP = 0.33 mM [99]

PyrMalT (Pyruvate/malate antiporter)

Malyito + Pyr & Mal + Pyrpico

PyrMalT | Malyito - Pyr — Mal - Pyrmito

Additional file 1

)

UpyrMmaiT = Vmax |
Maly,ito \ Pyr Mal \
\(1 + —K%almim 1+ il +11+ —K%al 1+

m
pEYrMalTl — 4 94.10% p~1 - mM 1

kY™ = 0.84 mM [100]

kMal = 0.7 mM [85]

kEYTmito = 0.84 mM [100]

kMatmito — 0.7 mM [85]

PyrT (Pyruvate transporter)
p yr < p YTmito

v —  PYIT Pyr- H* = PYTmito * Hmito

Pyr PYTmito
km km

vV = 1.94-108h71 - mM 1
kEY" = 0.15 mM [101]

kpYTmite = 0.15 mM [101]

TPI (Triosephosphate isomerase)

Pyrmito

PYTmito
Km

)
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DHAP < GAP

, DHAP — GAP /K"

— T
Vre1 = Vmax DHAP _ GAP
1+ kDHAP + kGAP
m m

vIPl =1,94-108 b1
k2f" =0.04545 [37]
kPHAP = 0.59 mM [102]

k$AP = 0.415 mM [102]

UGT (Uridine diphospho-glucuronosyltransferase)
UTP + Glc1P < UDP-Glc + PP
UTP * Glc1P — UDP-Glc * PP/ kT

Vuer = Vmax * 77 GIc1P UDP-Glc PP
(1 gge) 1+ ) + (1 o) (1 ) =
m m m m

vYel =7.78-10°h~1 - mM~1
kST = 0.3122[103]

kYTP = 0.2 mM [103]

kGiP = 0.055 mM [103]
kUPP-Glc = 0,06 mM [103]

kEP = 0.084 mM [103]
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