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The model details are presented below. The model equations for the network shown in Fig 1 (and Fig
S1) are also presented below.
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Figure S1
Parameters description for cholesterol model
MW ., = 386.65 g/mol;
MW 01— ot = 386.65 g/mol;
MW,,, = 430.6 g/mol;
Vol, = 1.5 L;
Vol, = 191L;
Vol, = 251;
Ve = 10;
Time = 1440 min;
Parameters Rate Description Values Units
1 min~1!
k1 Diet absorption in to the intestine Time
6.0 mln -1
k2 Transport of bile salts from liver to intestine Time
4.29 min =1
k3 Transport of bile salts from intestine to liver Time




0.856

min

k4 Excretion of bile salts from intestine Time
. . . 2.66 i
Synthesis of hepatic bile salts from hepatic free mM /min
k5 cholesterol MW o * Vol + T
1. -1
Intestinal cholesterol absorption (from intestine to (5.286 x 10~ %) * mM " “min
ko6 liver)
_4 mM ™ 'min~1!
K7 Intestinal cholesterol excretion (5.286 %107 7) *
Kdc Km value for Diet absorption MW ., % Vol,
Kbsl1 Km value for hepatic bile synthesis (substrate) 103.45 mM
Kbs2 Km value for hepatic bile synthesis (regulation) 0.62 mM
nbs Cooperativity for regulation in hepatic bile synthesis 2 -
Km value for intestinal cholesterol absorption 2x0571 mM
Kicl (regulation)
Km value for intestinal cholesterol absorption Z+4.28 mM
Kic2 (substrate)
Cooperativity for regulation in intestinal cholesterol 2.5 -
nicl absorption
Cooperativity for substrate kinetics in intestinal 1 -
nic2 cholesterol absorption
Kbe Km value for intestinal bile excretion 0.571 mM
10° mM /min
ICSax Vmax for intestinal cholesterol synthesis MW, % Vol xT
3.12 %103 mM
IC; Km for intestinal cholesterol synthesis MW ., * Vol,
IS Cooperativity for intestinal cholesterol synthesis 5 -
5%10° | mM/min
HCSax Vmax for hepatic cholesterol synthesis MW ., * Vol * T|
9.3925x10* | mM
HC, Km for hepatic cholesterol synthesis MW 0, % Vol,
HS Cooperativity for hepatic cholesterol synthesis 5 -
2+10° | mM/min
BCR,ax Vmax for biliary cholesterol release MW ., * Vol, * T|
55326  10* | mM
BCR; Km for biliary cholesterol release MW ., % Vol,
BS Cooperativity for biliary cholesterol release 5 -
304 mM
Diet chol Dietary cholesterol MW, * Vol,
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V,: Diet_absp 1§ate of absorption of cholesterol from | k1 * DC
et
V, : BS release Rate (?f bile salt release from liver to k2 « HBS
ntestine
V3 t HBS return Rate of bile salt transport from k3 = IBS
intestine to liver
i i IBS
V, : BS_excr Rate (?fblle salt excretion from the (kd % 0.571 % 2) » ( ) v Eff
Intestine Kbe + IBS
Vs : BS_synth 103.45 [0.62™S + Kbs2™’s
k5 * 2 % *
0.62 Kbs2"bs
V. :Int_chol_ab i :
¢ : Int_chol_absp Rate gf cl.loles‘.cerol absorption from 0.571%! + Kkid
intestine into liver (k6 *0.571 * 4.28) * | ——————
0.571mct

IBSnLCl
* . . * | —
IBS™! + Kic1™l) \I1c™

V, :Int_chol_excr i IBS
7 _ - Rate.: of e).(cretlon of cholesterol from (k7 % 0.571 * 2) * ) s 1c
the intestine IBS + Kie
Vg :I1C_synth Rate of cholesterol biosynthesis in the ICS s
intestine T
14 [—|
IC,
Vo : HC_synth Rate of cholesterol biosynthesis in the HCS,, .
liver e ——
1 4 [fFC\us
HC,
Vo : BC_release Rate of cholesterol release from the BCR,, ..

liver into the bile

BCR,
1+ ( )35

HFC

HDLC_synth

Synthesis of HDLC from nascent
HDL and peripheral cholesterol

Referred from Mc Auley et al.

Hep_VLDLC_synth

Rate of synthesis of VLDLC in the
liver and secretion into the blood
stream

Referred from Mc Auley et al.

HCE _to_HFC Rate of hydrolysis of cholesterol ester Referred from Mc Auley et al.
in liver
HFC_to_HCE Rate of esterification of cholesterol in Referred from Mc Auley et al.

liver

Hep_IDLC _removal

Rate of IDLC uptake by the liver

Referred from Mc Auley et al.

Hep_VLDLC removal

Rate of VLDLC uptake by the liver

Referred from Mc Auley et al.

Hep_up_LDLC Rate of LDLC uptake by liver through Referred from Mc Auley et al.
receptors

Hep_up_LDLC_indep Rate of receptor-independent LDLC Referred from Mc Auley et al.
uptake by liver

Hep_up_HDLC

Rate of uptake of HDLC particles by
the liver

Referred from Mc Auley et al.

Ordinary Differential Equations for Cholesterol Metabolism



d(TC)
dt

= HDLC_synth + VLDLC_synth — Hepatic_uptake - Peripheral_uptake;

d(HFC)
dt

Vol,

= HCE_to_ HFC - HFC_to_HCE - Hep_VLDLC_synth - BS_synth + W)
oL,

+ HC_synth - BC_release + (1/(VC x Vol )) = (Hep_IDLC_removal + H

ep_VLDLC _removal + Hep_up_LDLC + Hep_up_LDLC_indep + Hep_up_F

—————— Hepatic Cholesterol Ester -----
d(HCE)

It = HFC_to_HCE - HCE_to_HFC;

------ Hepatic LDL Receptors -----
d(HLDLR)

Fr = Hep_LDLR_synth - Hep_LDLR_death;

d(HBS)
dt

i
= BS_synth + ( ) * HBS return — BS_release;

ol;

d(IBS) _ (VolL

= * BS release — HBS return— BS_excr;
dt Vol,

d(Ic) Vol

T = Diet_absp + IC_synth + (

L
7 ) * BC_release — Int_chol_absp — Int_chol_excr;
ol

d(EC)

= Int_chol_excr;
dt

d(EBS)

= BS excr;
dt
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