Text S1: Model description

1 Ordinary differential equations

Based on the reaction scheme in Figure 1, a set of ordinary differential equations was
constructed. As indicated in the figure, most of the enzymes catalyze multiple reactions, i.e.
with substrates of different chain length, and many substrates can be converted by different
enzymes. For instance Vepucis IS the rate of conversion of C16 (palmitoyl) CoA by CPT1. In
the abbreviations CYT indicates the cytosolic metabolite pool and MAT the metabolite pool

in the mitochondrial matrix.

dC16AcylCarCYT _ Vcpt1c16—VcactCl6 (1)
dt Veyr
dC16AcylCarMAT _ VcactC16 —Vcpt2Cl6 (2)
dt VMAT
dC16AcylCOAMAT __ Vcpt2c16—VvicadC16 —VicadCl6 (3)
dt VmAT
dC16EnoylCOAMAT _ VylcadC16tVicadC16 ~VerotC16 ~VmtpC16 (4)
dt VmaAT
dC16HydroxyacylCOoAMAT — VerotC16 ~Vmschadc16 (5)
dt VMaT
dC16KetoacylCOoAMAT _ VmschadC16 ~VmckatC16 (6)
dt VmaT
dC14AcylCarCYT _ —Vcacrc14 (7)
dC14AcylCarMAT _ VcactC14 —Vcpt2Cl4 (8)
dt VMAT
dC14AcylCoOAMAT __ Vcpt2c14+VmtpC16+VmckatC16 ~VvicadC14 —VicadC14 9)
dt VMAT
dC14EnoylCoAMAT _ Vyicadc14HVicadc14~VerotC14~VmipCl4 (10)
dt VMaT
dC14HydroxyacylCoAMAT _ Verot€14 ~VmschadC14 (11)
dt VmaT
dC14KetoacylCOoAMAT _ VmschadC14 ~VmckatC14 (12)
dt VmaT
dC12AcylCarCYT _ —Vcacrc12 (13)
dC12AcylCarMAT _ VcactC12—Vept2Ci2 (14)
dt VMAT
dC12AcylCOAMAT __ Vcpt2c12 +Vmtpc14 +VmckatC14 ~VvicadC12 ~VicadC12 ~VmcadC12 ( 1 5)
dt VMAT
dC12EnoylCoAMAT _ Vyicadc121tVicadc12 ¥ mcadC12 —VerotC12 ~VmtpC12 (16)
dt VMaT
dC12HydroxyacylCoAMAT _ Verot€12 ~VmschadC12 (17)

dt VMAT



dC12KetoacylCOAMAT _ VinschadC12 —VmckatC12

dt

dC10AcylCarCYT _ —Vcacic1o

dt

Veyr

VMaT

dC10AcylCarMAT _ VcactC10—Vcpt2C10

dt

dC10AcylCOAMAT __ Vcpt2¢10 +VmepC12 +PmckatC12 ~VicadC10 ~VmcadC10

VMAT

dt

dC10EnoylCOAMAT __ V)cadC10 tVmcadC10 ~VerotC10 ~VmtpC10

VMaT

dt

dC10HydroxyacylCOAMAT __ V¢rotc10 —VmschadC10

VMAT

dt

VMAT

dC10KetoacylCOAMAT _ VimschadC10 ~VmckatC10

dt

dC8AcylCarCYT _ —Vcacrcs

dt

Veyr

VMaT

dC8AcylCarMAT __ VcactC8 —Vcpt2C8

dt

dC8AcylCoAMAT __ Vcpr2¢8+VmitpC10 +¥mckatC10 ~VicadC8 ~VmcadC8

VMAT

dt

dC8EnoylCoAMAT _ VlcadC8tVmcadC8 ~VerotC8 ~VUmtpC8

VMaT

dt

VMAT

dC8HydroxyacylCOAMAT _ Vcrotc8—VmschadC8

dt

VMAT

dC8KetoacylCOAMAT _ Vyschadc8 —VmckatC8

dt

dC6AcylCarCYT _ —Vcacice

dt

Veyr

VMAT

dC6AcylCarMAT __ VcactC6 —Vept2Cé

dt

dC6AcylCOAMAT _ Vcpt2c6 +VmipC8 +VmckatC8 ~VmcadC6 —VscadCé

VMAT

dt

VMaT

dC6EnoylCoAMAT _ VYmcadC6tVscadC6 —VcrotCo

dt

VMAT

dC6HydroxyacylCOAMAT _ Vcrotc6—VmschadCo

dt

VMAT

dC6KetoacylCOAMAT _ VschadCe —VmckatCé

dt

dC4AcylCarCYT _ —Vcacica

dt

Veyr

VMAT

dC4AcylCarMAT __ VcactC4 —Vept2c4

dt

dC4AcylCoAMAT _ Vcpt2ca *+VmckatC6 ~VmcadC4 —VscadC4

VMAT

dt

VMAT

dC4EnoylCoAMAT _ VUmcadC4 T VscadC4 —VcrotCa

dt

VMAT

dC4HydroxyacylCOAMAT _ Vcrotca —Vmschadca

dt

VMAT

dC4AcetoacetylCOAMAT _ VschadCa —VmckatCa

dt

VMAT
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VUmtpC16 T VmckatC16 TVmtpC14 TVmckatC14 T PmtpC12 T VmckatC12
dAcetylCOAMAT __ +Vmtpc10 +VmckatC10 T VmtpC8 +VmckatC8 +PmckatC6 T2 * VmckatC4 —Vacesink (43)

dt VMAT

VylcadC16 T VvicadC14 T VvicadC12 FVlcadC16FVicadC14 HVicadC12
*+V1cadC10tVicadc8 P mcadC12 TP mcadC10 tYmcadc8 tVmcadce
dFADHMAT _ +VmcadC4 +VscadC6+Vscadca —Vfadhsink (44)

dt VMAT

UmtpC16 T VmtpC14 T Vmtpc12 T Vmtpc10 +Vmtpc8 +VmschadC16 T VmschadC14 +VmschadC12
dNADHMAT — +Vmschadc10 +YmschadC8 +VYmschadC6 + YmschadC4 ~Vnadhsink (45)




2 Kinetic rate equations

When an enzyme catalyzes the conversion of multiple substrates, the same rate equation applies, but many of the rate constants are chain-length-specific,
as indicated by the subscript n. Most equations are of the reversible Michaelis-Menten type (based on random binding of substrates). The only exception is
the rate equations for the transporter CACT. In the model description the rates are given in pmol.min . mgProtein®, while the rates of change in the
differential equations are in pM.min™. In the presentation of the results the fluxes were converted to pmol.min™.gProtein™. As in the Modre-Osprian model
(1), the rate equations for the consumption of the end products NADH, FADH; and acetyl CoA were made up such that i) the sink reactions do not control the
flux; and ii) the concentrations of these metabolites equal the constant K1, For the computational outcome this is equivalent to fixing the concentrations of
NADH, FADH, and acetyl CoA as external parameters. The advantage of the formulation used here, is that it allows to directly monitor the fluxes of end

product removal.

Sf v C16AcylCOACYT-CarCYT C16AcylCarCYT[t]-CoACYT
t1C16 Y cptl”
v _ @ P\ KmeeacylcoacyT KMcarcyT KMc16acylCoAcyT KMcarcyT Kedcptt (46)
cptlCl6 . C16AcylCOACYT | C16AcylCarCYT[t] ,< MalCoACYT )ncptl ( . CarCYT | CoACYT )
Kmci6acylCoACYT K™MC16AcylCarcYT \KiMalCoACYT Kmcarcyr  KMcoAcyT
CnAcylCarMAT[t]-CarCYT
V feact:(CnAcylCarCYT(t]-CarMAT— 4 e L carthT)
p— cact
Veaceecn(n = 4,6,8,10,12,14 or 16) = o (47)
CnAclearCYT[t]-CarMAT+KmCarMAT-CnAclearCYT[t]+KanACy1CarCYT-CarMAT-(1+Ki—)
CatCyYT
Vfcact CnAcylCarCYT(t]
+————3=——( Km, ‘CnAcylCarMAT(t]| 1+4——————— |+CarCYT:(Km +CncylCarMAT[t
VreactKedoact CarCYT Y O\ g, ACICarCYT] (KMcnacylcarmarg +Cncy [t])
sf v CnAcylCarMAT(t]-CoAMAT CnAcylCoAMAT[t]-CarMAT
ept2Cn™Vept2”| oy ‘Km Km, -Km, ‘Ke
CnAcylCarMAT(t] CoAMAT CnAcylCarMAT(t] CoAMAT K €dcpt2
v n—4,6,810,12,14 or 16) = 48
cptZCn( Py ) 1430 CnAcylCarMAT[t] | CnAcylCoAMATI[t] _(1, CoAMAT | CarMAT ) (48)
n>4,6,8,10,12,14 and 16\ KmypcyicarMAT[f] KM CnAcylCoAMATIE] KmcoaMAT  KMCarMAT
sf v CnAcylCoAMATI[t]-(FADEMAT-FADHMATI[t]) CnEnoylCoAMAT[t]-FADHMAT]t]
lcadCn"Vvlcad’
v (n > 12,14 or 16) = vicadin Tviea KmenacylcoAMAT[t] KMFADMAT ~ KMCnAcylCoAMAT[t] K™MFADMAT K€yicad (49)
vicadCn ! n CnAcylCoAMATI[t] CnEnoylCoAMAT(t] FADtMAT-FADHMAT[t] . FADHMAT[t]
1+¥:212,14 and 16) t |\ 1 t
' KMcnacylCoAMAT[t]  K™CnEnoylCoAMAT][t] KmpapMAT KMpADHMAT



CnAcylCoAMAT][t]-(FADtMAT-FADHMAT][t]) CnEnoylCoAMAT][t]-FADHMAT]t]
KmMcnAcylCoAMAT(t] K™MFADMAT KmMcpAcylCoAMAT([t] K™MFADMAT K€q]cad
CnAcylCOAMAT[t] , CnEnoylCoAMAT[t] _<1IFADtMAT-FADHMAT[t]I FADHMAT[t])
[t]

Sflcaan'Vlcad'<

171caan(n - 8: 10, 12, 14 or 16) =

Cn
1+ t
( n-8,10,12,14 and 16)<KanAcy1C0AMAT[t] KMenEnoylCoAMAT KmpapMAT KmMpADHMAT

CnAcylCoAMAT][t]-(FADtMAT-FADHMAT]t]) CnEnoylCoAMAT[t]-FADHMAT]t] )

SfmcadcnVmcad
meadtn ¥ mca KmcpAcylCoAMAT[t] KFADMAT KmcnacylCoAMAT(t] K™FADMAT K€dmcad

Vmcadcn(D = 4,6,8,10 or 12) =

14300 CnAcylCoAMAT[t] | CnEnoylCoAMAT[] ( 1+ FADIMAT-FADHMAT[t] __FADHMAT]] )
n~46,8,10 and 12\ KmyacylcoAMAT]t] K™ CnEnoylCoAMATI] KmpapmAT KmpaADHMAT
sf v CnAcylCoAMAT[t]-(FADtMAT-FADHMAT]t]) CnEnoylCoAMATIt]-FADHMATIt]
dcn'Vscad®
v (n— 4 or 6) = AT AT\ Kmey coacyicoamaty KMFADMAT  KMCnacylcoAMAT(t] KMFADMAT Kedscad
scadCn 1+2Cn CnAcylCoAMAT[t] . CnEnoylCoAMAT][t] ( 14 FADtMAT-FADHMAT(t] , FADHMAT][t] )
>4 and 6\ KmcpacylcoAMAT[t]  K™MCnEnoylCoAMAT[t] KmpapMAT KmMpADHMAT
sf v CnEnoylCoAMAT(t] CnHydroxyacylCoAMAT|t]
tCn” t"
v (n = 4,6,8,10,12, 14 or 16) = Crotn Terot \ KmenEnoylcoAMAT[t]  K™CnEnoylCoAMAT[t] K€dcrot
crotCn P 14300 CnEnoylCoAMAT[t] , CnHydroxyacylCoAMAT[t] ), AcetoacetylCoAMAT[t]
468101214 and 16 KMnEnoylCoAMAT[t] K™CnHydroxyacylCoAMAT[t] /] KiAcetoacetylCoAMAT
sf v CnHydroxyacylCoAMAT][t]-(NADtMAT-NADHMAT]t]) CnketoacylCOAMAT[t]-NADHMAT][t]
hadCn"Vmschad"
v (n > 4,6,8,10,12, 14 or 16) = mschadin Fmscha KmcnHydroxyacylCoAMAT[t] K™NADMAT KmenHydroxyacylCoAMAT[t] KMNADMAT K €dmschad
mschadCn » 9,0, ) ’ 1+2Cn CnHydroxyacylCoAMAT[t] | CnKetoacylCoAMATI[t] ( 14 NADtMAT-NADHMATI[t] |, NADHMAT[t])
n—46,810,12,14 and 16 KMcnHydroxyacylCoAMAT[t]  K™CnKetoacylCoAMAT(t] KMNADMAT KMNADHMAT
sf v CnKetoacyl COAMAT|[t]-CoAMAT Cn-2AcylCoAMAT(t]-Acetyl COAMAT]t]
katCnVmckat"
mekattn T meka KMcpKetoacylCoAMAT[t] KMCoAMAT K™Mc(nKetoacylCoAMAT([t] KM CoAMAT K€amckat

17mcka\tCr1(n - 4: 6; 8: 10; 12; 14 or 16) =

CnKetoacylCoAMAT[t] | CnAcylCoAMATIt] ). AcetylCOAMAT(t] )(1 CoAMAT | AcetylCoAMAT][t] )

Cn
1+ } t t
< 468101214 and 16<Kanl(et0acy1C0AMAT[t] KmcnacylcoAMAT[t] ) K™MAcetylCoAMATI]

KmcoAMAT  KMpcetylCoAMAT]t]

CnEnoylCoAMAT]t]-(NADtMAT-NADHMAT({])-CoAMAT Cn-2AcylCoAMAT][t]"NADHMAT|t]-AcetylCoAMAT]t] )

Sfmtpcn Vmtp*
MNP\ KM enEnoylcoAMAT[t] KMNADMAT K™MCoAMAT ~ K™MCnEnoylCoAMAT[t] KMNADMAT K™McoAMAT K€qmip

1Jmtan(r1 - 8,10,12,14 0r 16) =

CnEnoylCoAMAT[t] |, CnAcylCoAMAT|t] )

. C6AcylCoAMAT[t] , AcetoacetylCoOAMAT]t]
KMCnEnoylCoAMAT[t]  K™MCnAcylCoAMAT]t]

Cn
1+, t +—
< n—810,12,14 and 16( KmeeacylCoAMAT[t]  KiAcetoacetylCoAMAT
( 1 4 NADMAT-NADHMATIt] |_NADHMAT[] )( 14 COAMAT ____AcetylCoAMATI] )

t
KMNADMAT KMNADHMAT KmeoAMAT KM AcetylCoAMATIt]

Vacesink = Ksacesink ! (ACEtleOAMAT[t] - Klacesink)
Vfadhsink = KSfadhsink * (FADHMAT[t] — K 1¢,qnsink)
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Vnadhsink = KSnadhsink * (NADHMAT[t] - Klnadhsink) (59)

COAMAT = CoAMATt — Y5 10 12,14 ana 16(CNAcylCOAMAT]t] + CnEnoylCoAMAT(t] + CnHydroxyacylCoAMAT][t] + CnKetoacylCoAMAT(t]) —
AcetylCoAMAT[t] (60)



3 Simulations for model validation

The parameters in Table 1 below were used for steady-state calculations, unless parameter
variations are indicated in the Figure. These steady-state calculations represent the
functioning of mitochondria in the cell. To produce Figure 2 (the in vitro experiment with
isolated mitochondria), the computer model was slightly adapted to match the conditions used
in this experiment. In the experiment the supplied palmitoyl-CoA or palmitoyl-carnitine
substrate decreased with time and this time course was imposed on the model, instead of the
constant concentration above, which was used for steady state calculations. The substrate
consumption dynamics was fitted to the concentration of palmitoyl carnitine over time, which
resulted in the following equation:

[substrate] = 26.8 - e~0181 (61)

Here the substrate concentration is in uM and time t in minutes. As we could not measure
the time course for palmitoyl CoA, we used the same time course for palmitoyl CoA when it
was given as a substrate. In the latter case palmitoyl carnitine was a free variable, predicted
by the model and validated independently in the experiment.

The concentrations of CarCYT was set to 400 pM, which was the average value measured
over time. For VCYT we took 102 L.mgProtein™, which here represents the
extramitochondrial volume in the reaction vessel rather than the cytosolic volume. The
remaining parameters were not changed. The initial concentrations of the acyl carnitines were

set to the measured concentrations at time point 0.



Table 1: Kinetic parameters

Parameter Value Reference
CPT1

sf, cptlC16 1

Veot1 0.012 umol.min'l.mgProtein"1 Fitted to experimental data
Km puicisacyiconcyt 13.8 uM 2
Kmcpracarcyr 250 uM 2
Kmcpticaeacyicarcyt 136 uM (2)

Km puaconcyr 40.7 uM (2)
Kicpt1malcoacyr 9.1 uM (3)

Keqept 0.45 4)

Nept1 2.4799 Estimated based on data of (5)
CACT

Vfcact 0.42 pmol.min™".mgProtein™

Vrcact 0.42 umol.min™.mgProtein™
Kmcieacyicarcyr 15 uM 2
Kmcarmar 130 uM 2
Kmcisacyicarmat 15 uM (2)
Kmcarevr 130 uM 2
Kicieacyicarcyt 56 UM 2

Kicarcyr 200 uM 2

Keqcact 1 Based on passive transport
CPT2

Sfeptacis 0.85 (6)
Sfepracia 1 (6)
Sfeptaciz 0.95 (6)
Sfeptacio 0.95 (6)

Sfcptacs 0.35 (6)

Sfcprace 0.15 (6)

Sfeptaca 0.01 (6)

Vepr2 0.391 umol.min™.mgProtein™  (6)
Kmcnacyicarmat 51 uM 2
Kmcoamar 30 uMm 2
Kmcnacyicoamar 38 uM 2
Kmcarmar 350 uM (2)

Keqcor 2.22 (4)
VLCAD

5fv|cadC16 1 (7)
Sfuicadcia 0.42 @)
Sfuicadc12 0.11 (7)

Viicad 0.008 umol.min'l.mgProtein"1 Fitted to experimental data
Kmcigacyicoamat 6.5 UM (7)
Kmciancyicoamar 4 uM @)
Kmciaacyicoamar 2.7 uM @)

Kmeao 0.12 uMm (D)
Kmcagenoyicoamar 1.08 uM (1)
Kmca4enoyicoamar 1.08 uM (1)
Kmc12enoyicoamar 1.08 uM (D)
Kmeapn 242 uM (D)
Kequicad 6 (2)




Parameter Value Reference
LCAD

Sficadcie 0.9 (8)
Sficadcia 1 (8)
SJicadc12 0.9 (8)
SJicadc10 0.75 (8)
SflcadCS 0.4 (8)
Vicad 0.01 umol.min.mgProtein™  Fitted to experimental data
Kmcigncyicoamat 25 uM (8)
Kmciaacyicoamat 74 uM (8)
Kmciaacyicoamar 9 uM (8)
Kmcioncyicoamat 24.3 uM (8)
Kmcgacyicoamar 123 uM (8)
Kmgap 0.12 uM (1)
Kmcagenoyicoamar 1.08 uM (1)
Kmc1agnoyicoamar 1.08 uM (D)
Kmc1zenoyicoamar 1.08 uM (1)
Kmcioenoyicoamar 1.08 uM (1)
Kmcgenoyicoamat 1.08 uM (D)
Kmeapn 242 uM (D)
Keqcaq 6 2
MCAD

Sfmeadca2 0.38 (8)
SfmcadClO 0.8 (8)
SfmcadCS 0.87 (8)
Sfmcadcs 1 (8)
$fmcadca 0.12 (8)
Vincad 0.081 umol.min™.mgProtein™  (8)
Kmciopcyicoamat 5.7 uM (8)
Kmcioacyicoamat 54 uM (8)
Kmcgacyicoamar 4 uM (8)
Kmcepcyiconmat 9.4 uM (8)
Kmcaacyicoamar 135 uM (8)
Kmgpp 0.12 uM (1)
Kmc1zenoyicoamar 1.08 uM (1)
Kmc1oenoyicoamar 1.08 uM @
KMcsenoyicoamat 1.08 uM (]_)
Kmceenoyicoamat 1.08 uM (8]
Kmcaenoyicoamat 1.08 uM (D)
Kmeapn 242 uM (D)
KeGmeas 6 @)
SCAD

stcadCG 0.3 (8)
5fscadC4 1 (8)
Vicad 0.081 umol.min™.mgProtein™  (8)
Kmceacyicoamar 285 uM (8)
Kmcaacyicoamar 10.7 uM (8)
Kmeap 0.12 uM (D)
Kmceenoyicoamat 1.08 uM (D)
Kmcaenoyicoamat 1.08 uM (D)
Kmeapn 242 uM (D)
KEqscad 6 (2)




Parameter Value Reference
CROT

Sferotcis 0.13 9)
SfcrotC14 0.2 (9)
Sferotc12 0.25 9)
5fcrotC10 0.33 (9)
SfcrotCS 0.58 (9)
SfcrotCG 08 (9)
5fcrotC4 1 (9)
Verot 3.6 pmol.min™.mgProtein™  (9)
Kmcigenoyicoamar 150 uM (9)
Kmc1agnoyicoamar 100 uM 9
Kmca2enoyicoamat 25 uM (9)
Kmcioenoyicoamar 25 uM (9)
Kmcgenoyicoamat 25 uM 9
KMcsenoyicoamat 25 uM (9)
Kmcaenoyicoamat 40 uM (9)
Kmc1shydroxyacylcoAmAT 45 uM 2
KmcaanydroxyacylcoamaT 45 uM 2
KmClZHydroxyacyICoAMAT 45 U.M (2)
KmcionydroxyacylcoAmaT 45 uM 2
KmCBHydroxyacyICoAMAT 45 |,l|V| (2)
KmCGHvdroxvacyICoAMAT 45 |,l|V| (2)
Km canydroxyacylcoamaT 45 uMm 2
KiacetoacetleoAMAT 1.6 |,l|V| (10)
KeGero: 3.13 (2
M/SCHAD

SfmschadClG 0.6 (11)
Sfmschadc1a 0.5 Estimated based on (11)
Sfmschadc12 0.43 (11)
Sfmschadcio 0.64 (11)
Sfmschadcs 0.89 (11)
SfmschadCG 1 (11)
Sfmschadca 0.67 (11)
Vimschad 1 pmol.min™.mgProtein™  (12)
KmcaghydroxyacylcoamAT 1.5 uM (23)
KmcianydroxyacylcoamaT 1.8 uM (13)
KmClZHydroxyacyICoAMAT 3.7 IJ-M (13)
KmcionydroxyacylcoAmAT 8.8 uM (11)
KM gpiygroxyacyicoamat 16.3 pM (1)
KM cehydroxyacylcoamar 28.6 uM (11)
KM canydroxyacylcoamat 69.9 uMm (11)
Kmyaomar 58.5 uM (11)
Kmcigketoacylcoamat 1.4 uM (13)
Kmciagetoacyicoamat 14 M (13)
Kmcapgetoacyicoamat 1.6 uM (13)
Kmcioketoacyicoamat 23 uM (13)
Kmcsyetoacyicoamar 41 uM (13)
Kmegetoacyicoamar 58 uM (13)
KM capcetoacyicoamat 16.9 uM (]_]_)
Kmyapumar 54 uM (1)
Keqmschad 2.17-10 (2)




Parameter Value Reference
MCKAT

SfmckatClG 0 (11)
Sfmckatcia 0.2 Estimated based on (11)
Sfmekatc1a 0.38 (11)
Sfmckatcio 0.65 (11)
Sfmckatcs 0.81 (11)
SfmckatCG 1 (1 1)
Sfmckatca 0.49 (11)
Vinckat 0.377 umol.min.mgProtein™  (14)
Kmciggetoacyicoamat 1.1 uM (15)
KMc1aketoacylconmat 12 uMm Estimated based on (15)
Kmcayketoacyicoamat 1.3 uM (15)
Kmcioketoacylcoamat 21 uMm (15)
Kmcsyetoacyicoamar 3.2 uM (15)
Kmegetoacyicoamar 6.7 uM (15)
Kmcapcetoacyicoamat 124 uM (15)
KMcoamat 266 uM Estimated based on (15)
Kmcisacyicoamar 13.83 pM 2
Kmciancyicoamar 13.83 uM 2
Kmciaacyicoamar 13.83 uM 2
Kmcioacyicoamat 13.83 uM (2)
Kmcgacyicoamat 13.83 uM 2
Kmceacyicoamar 13.83 uM 2
Kmcaacyicoamar 13.83 uM 2

Km pcetyicoamar 30 uM 2
Keqmekat 1051 )

MTP

Sfmtocis 1 (11)
Sfmtpc1a 0.9 (11)
Sfmtpc12 0.81 (11)
Sfmtpcio 0.73 (11)
Sfmtocs 0.34 (11)

Vintp 2.84 umol.min’.mgProtein®  (11)
Kmcigenoyicoamar 25 uM 9
Kmciaenoyicoamar 25 uM (9)
Kmciaenoyicoamar 25 uM (9)
Kmcioenoyicoamar 25 uM 9
KMcsenoyicoamat 25 uM (9)
Kmyaomar 60 uM (11)
Kmcoamar 30 uM (15)
Kmcigacyicoamat 13.83 uM (2)
Kmciancyicoamar 13.83 uM 2
Kmciaacyicoamar 13.83 pM 2
Kmcioacyicoamar 13.83 uM 2
Kmcgacyicoamat 13.83 uM 2
Kmceacyicoamat 13.83 uM 2
Kmyapumar 50 uM (11)

KM acetyicoamar 30 uM (2)

Keqmp 0.71 Calculated by multiplying Keq.ot,

KEqmschad and KEqmckat




Parameter Value Reference
ACESINK

KSacesink 6000000 pmol.min™.mgProtein™ (8]
Klacesink 70 [J.M (5)
FADHSINK

KStadnsink 6000000 pmol.min™.mgProtein™ (1)
K taghsink 046 uMm (1)
NADHSINK

KSnadhsink 6000000 pmol.min™".mgProtein™ (1)
Klnadhsink 16 H'V'

Total concentrations of the conserved moieties

FADtMAT 0.77 uM (D)
NADtMAT 250 uM

CoAMATt 5000 pM (16)
Fixed concentrations of metabolites

CarCYT 200 uM @
CoACYT 140 uM (16)
CarMAT 950 uM (1)
Volumes of various compartments

VCYT 2.2x10°  L.mgProtein™ (17)
VMAT 1.8x10° L.mgProtein™ (18)




Glossary

VenzymeCn

Sf enzymeCn

Venzyme

Km Cnmetabolite

Keqenzyme
(Cn)MetaboliteMAT[t]

(Cn)MetaboliteCYT[t]

Kinpetabolite
Nept1
FADtMAT
NADtMAT

CoAMATt
Car

CPT1
CACT
CPT2
SCAD
MCAD
LCAD
VLCAD
CROT
M/SCHAD
MCKAT
MTP

VCYT
VMAT

Visink
K: Sxsink

K1 xsink

Rate for a particular enzyme and carbon-chain length. For instance, vepiici6 is
the rate at which the substrate with 16 C-atoms is converted by CPT1
Specificity factor that determines the enzyme activity for the substrate with
a specific chain length as a percentage of the V,,,,. The multiplication of this
factor with V,,,, will give the maximum enzyme rate for the substrate with n
C-atoms.

The V,,q Of a particular enzyme.

The affinity constant (Km) of an enzyme for the metabolite with a specific
chain length, e.g. Kmcigacyicarcyr is the affinity constant of an enzyme for the
acyl carnitine in the cytosol with 16 C-atoms.

The equilibrium constant (Keq) for a particular enzyme reaction.
Concentration of the metabolite in the mitochondrial matrix cytosol. When
it starts with Cn, this denotes the chain length of the metabolite. The t in
between brackets at the end depicts that the metabolite is a time-
dependent variable.

Concentration of the metabolite in the cytosol. When it starts with Cn, this
denotes the chain length of the metabolite. The t in between brackets at the
end depicts that the metabolite is a time-dependent variable.

Inhibition constant of an enzyme with respect to the metabolite. If the
metabolite starts with Cn, this denotes the chain length of the metabolite.
Hill coefficient of for the cooperative inhibition of CPT1 by malonyl-CoA.
Total concentration of oxidized and reduced FAD in the mitochondrial
matrix.

Total concentration of oxidized and reduced NAD in the mitochondrial
matrix.

Total concentration of all CoA-containing species in the mitochondrial
matrix.

Carnitine.

Carnitine-palmitoyl transferase 1.

Carnitine-acyl-carnitine translocase.

Carnitine-palmitoyl transferase 2.

Short-chain acyl-CoA dehydrogenase.

Medium-chain acyl-CoA dehydrogenase.

Long-chain acyl-CoA dehydrogenase.

Very-long-chain acyl-CoA dehydrogenase.

Crotonase.

Medium/short-chain hydroxyacyl-CoA dehydrogenase.

Medium-chain ketoacyl-CoA thiolase.

Mitochondrial trifunctional protein.

Volume of the cytosol.

Volume of the mitochondrial matrix.

Rate of the sink reaction of metabolite x (x is either acetyl-CoA, NADH or
FADH,).

Rate constant of the sink reaction of metabolite x (x is either acetyl-CoA,
NADH or FADH,).

Constant in the sink reactions that determines the concentration of x (x is
either acetyl-CoA, NADH or FADH,).
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