S4 Table. Differential equations, expressions and variables of the liver compartment.

S4.1 Table. Differential equations by species in liver component.

Species Ordinary Differential Equation
dCLVR ]BLD,LVR _]LVR,BLD
Glucose glu glu glu + « RLVR RLVR 4 pLVR _ RLYR _ _ pLVR
dt VLVR Pgly,glu gly,glu glc,glu ketoa,glu glu,ffa glu,gly
dCyly; 1
gly _ LVYR  _ pLVR
Glycogen T Rguu,g1y — Ryly,giu
pgly,glu
dCLVR ]BLD,LVR __ 7LVR,BLD
Glycerol _ gl gle _ RLVR  _ pLVR
dt VLVR gle,glu ffatgletg
dCLVR ]BLD LVR
Free Fatty Acids fra ffa LVR LVR LVR
y dt - VLVR + pglu,ffaXRglu,ffa + Rketo,ffa Rffa keto ptg,ffaXRffa+glc,tg
LVR,BLD
. ) d CLVR
Triglycerides — —Jtg + RLVR
dt VLVR ffatglctg
dCLVR ]BLD,LVR _ ]LVR,BLD
Keto Bodies keto _ Jketo keto RLVR RLVR
dt - VLVR ffaketo keto,ffa
dCLVR BLD,LVR _ ;LVR,BLD
Amino Acids aa _Jaa aa + xRLVR _ pLVR _ pLVR
dt VLVR paa,pro pro,aa aa,pro aa,ketoa
dCLVR 1
. pro _ LVR LVR
PrOteln dt - XRaa ,PT0 RPTO aa
paa,pro
dCLVR
Ketoacids Z—ketoa _ pLVR _ RLVR
dt aaketoa ketoa,glu
S4.2 Table. Calculation of variables in differential equations in liver component.
Variable Equation Ref. in Figure S3
BLD,LVR BLD,LVR BLD,LVR (CBLD LVR
Jgtu (hglu_GLUT1XGLUT1 + hglu_(;LUT4><GT)>< glu L2
LVR,BLD LVR,BLD LVR LVR
]glu h‘glu X C 2
BLD,LVR BLD,LVR _, ~BLD LVR
Jffa hera " XCrfq v
LVR,BLD LVR,BLD
Jtg h; XCty R pLVR
9
BLD,LVR BLD,LVR . ~BLD LVR
J glc hglc Cglc Vs




Variable Equation Ref. in Figure S3
LVR,BLD LVR,BLD _ ~LVR LVR
]glc hglc ><Cglc Ve
BLD,LVR BLD,LVR BLD LVR
keto hketo X Cketo U7
LVR,BLD LVR,BLD LVR LVR
keto hiets  XCreto Vg
BLD,LVR BLD,LVR BLD LVR
aa haa X Caa Vg
LVR,BLD LVR,BLD LVR LVR
aa haa X Caa V10
LVR LVR LVR LVR LVR LVR
Rglu,gly kglu,glyxcglu ><(C"laxgly - Cgly )XIS V11
(CLVR)ﬁglu.ffa
RLVR alVR .« glu pLVR
glu,ffa glu,ffa (KM )Bglu,ffa + (CLVR [gglu’ffa 12
gluffa glu
LVR
LVR kL}/R X CLlVR x 1+ Agly.glu_PA R
Rgiy.gtu IRIIY N AAR Barps Vi3
AARgsXKlarp s
LVR LVR LVR LVR LVR
Rifargicty kifatg*Crra XCqic V1s
(CLVR)Bffa,keto
RLVR LLVR % ffa yLVR
ffaketo ffaketo KM Bffa,keto CLVR Bffa,keto 15
(KMyfaeto) + ( ffa
LVR LVR LVR LVR
Rietoffa kieto,ffa* Cieto V16
kLVR % CLVR X 1
RLVR glc,glu glc IS pLVR
glc,glu 14 17
Kl gngf_ins
LVR LVR LVR LVR
Raa,PTO kaa,pro X Caa V1g
LVR LVR LVR LVR
Rpro,aa kpro,aa X Cpro V19
PI
LVR LVR LVR LVR LVR
Raa,ketoa kaa,ketoa X Caa X (1 + aaa,ketoa_PI X Pl ) V20
0
LVR LVR LVR LVR
Rketoa,glu kketoa,gluxcketoa V21




S4.3 Table. Additional variable definitions in liver component.

Variable Description

ag}’tff fa Scaling factor of reaction from glucose to free fatty acids in liver
ag}gfg lu_PA Scaling factor of physical activity dependent glycogenolysis in liver

LVR

aaa,ketoa_PI

Scaling factor of protein intake dependent reaction from amino acids to ketoacids
in liver

AAR Ratio of concentration of ATP to ADP
AARgs Ratio of concentration of ATP to ADP at steady state
Klgrp s ATP depletion regulated glycogenolysis inhibition scaling factor
Klgngf ins Insulin mediated gluconeogenesis from fructose inhabitation scaling factor

S4.4 Table. Parameters related to the liver module.

Name Value Unit Estimation Method
hé‘éR'B Lb 1.46x10° Lxmin~1 Collectively estimated in baseline
hpLDAVR Vv RBLD 5.00x1071 Lxmin~t model
Kiotoa,giu 2.88x1072 min~1
K5y aa 9.92x1071 min~1
kgiu, gty 3.74x107* min~txmM~1
Kgiy giu 6.32x1074 min~1
AARgg 2.00x10? Dimensionless
Klyrp s 4.00x10?! min~1
Brraketo 6.00x10° Dimensionless
KMsfq keto 1.25x10° mM
Klgngs ins 1.47x102 min~1







