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All the ODE:s for the final model M4:
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All variables of final model:
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Annotation Value Identification
diabetes 1 (Brannmark et al. 2013)
kla 0.633141 (Brannmark et al. 2013)
k1basal 0.0331338 | (Brannmark et al. 2013)
klc 0.876805 (Brannmark et al. 2013)
k1d 31.012 (Brannmark et al. 2013)
ki1f 1839.58 (Brannmark et al. 2013)
klg 1944.11 (Brannmark et al. 2013)
klr 0.547061 (Brannmark et al. 2013)
k2a 3.22728 (Brannmark et al. 2013)
k2¢c 5758.78 (Brannmark et al. 2013)
k2basal 0.0422768 | (Brannmark et al. 2013)
k2b 3424.35 (Brannmark et al. 2013)
k2d 280.753 (Brannmark et al. 2013)
k2f 2.9131 (Brannmark et al. 2013)
k2g 0.267089 | (Brannmark et al. 2013)
k3a 0.00137731 | (Brannmark et al. 2013)
k3b 0.0987558 | (Briannmark et al. 2013)
kda 5790.17 (Brannmark et al. 2013)
k4b 34.7965 (Brannmark et al. 2013)
kdc 4.45581 (Brannmark et al. 2013)
kde 42.8395 (Brannmark et al. 2013)
kaf 143.597 (Brannmark et al. 2013)
k4h 0.536145 (Brannmark et al. 2013)
k5al 1.8423 (Brannmark et al. 2013)
k5a2 0.055064 | (Briannmark et al. 2013)
k5b 24.826 (Brannmark et al. 2013)
k5d 1.06013 (Brannmark et al. 2013)
km5 2.64988 (Brannmark et al. 2013)
k5c 0.0857515 | (Brannmark et al. 2013)
k6f1 2.65168 (Brannmark et al. 2013)
k612 36.9348 (Brannmark et al. 2013)
km6 30.5424 (Brannmark et al. 2013)
n6 2.13707 (Brannmark et al. 2013)
k6b 65.1841 (Brannmark et al. 2013)
k7t 50.9829 (Brannmark et al. 2013)
k7b 2285.97 (Brannmark et al. 2013)
k8 724.242 (Brannmark et al. 2013)
glutl 7042.19 (Brannmark et al. 2013)
kof1 0.12981 (Brannmark et al. 2013)
k9bl1 0.0444092 | (Brannmark et al. 2013)
kof2 3.3289 (Brannmark et al. 2013)
k9b2 30.9967 (Brannmark et al. 2013)
km9 5872.68 (Brannmark et al. 2013)
n9 0.985466 | (Brannmark et al. 2013)
kbf 0.01 (Brannmark et al. 2013)
nC 2.1e-06 (Brannmark et al. 2013)
INS,f fser 7 (Brannmark et al. 2013)

Table S1: Parameters of adipocyte module.




Annotation | Value Identification
Ve 1.88 (Dalla Man et al. 2007)
ki 0.065 | (Dalla Man et al. 2007)
k> 0.079 | (Dalla Man et al. 2007)
Gy 95 (Dalla Man et al. 2007)
\% 0.05 (Dalla Man et al. 2007)
my 0.19 | (Dalla Man et al. 2007)
myp 0.484 | (Dalla Man et al. 2007)
my 0.194 | (Dalla Man et al. 2007)
ms 0.0304 | (Dalla Man et al. 2007)
me 0.6471 | (Dalla Man et al. 2007)
HE,, 0.6 (Dalla Man et al. 2007)
I 25 (Dalla Man et al. 2007)
Sp 1.8 (Dalla Man et al. 2007)
Kmax 0.0558 | (Dalla Man et al. 2007)
knin 0.008 | (Dalla Man et al. 2007)
kabs 0.057 | (Dalla Man et al. 2007)
kgyi 0.0558 | (Dalla Man et al. 2007)
f 0.9 (Dalla Man et al. 2007)
b 0.82 | (Dalla Man et al. 2007)
d 0.01 (Dalla Man et al. 2007)
BW 78 (Dalla Man et al. 2007)
kp1 2.7 (Dalla Man et al. 2007)
kpo 0.0021 | (Dalla Man et al. 2007)
kp3 0.009 | (Dalla Man et al. 2007)
kp4 0.618 | (Dalla Man et al. 2007)
k; 0.0079 | (Dalla Man et al. 2007)
Ui 1.47 (Dalla Man et al. 2007)
Pau 0.0331 | (Dalla Man et al. 2007)
K 2.3 (Dalla Man et al. 2007)
alpha 0.05 (Dalla Man et al. 2007)
beta 0.1 (Dalla Man et al. 2007)
gamma 0.5 (Dalla Man et al. 2007)
ko10 0.0005 | (Dalla Man et al. 2007)
keo 339 (Dalla Man et al. 2007)
D 78000 | (Dalla Man et al. 2007)

Table S2: Parameters of whole-body module in MO.



Annotation | Value Identification
Vs 1.88 | (Dalla Man et al. 2007)
ki 0.065 | (Dalla Man et al. 2007)
ko 0.079 | (Dalla Man et al. 2007)
Gy 95 (Dalla Man et al. 2007)
Vi 0.05 (Dalla Man et al. 2007)
my 0.19 (Dalla Man et al. 2007)
my 0.484 | (Dalla Man et al. 2007)
my 0.194 | (Dalla Man et al. 2007)
ms 0.0304 | (Dalla Man et al. 2007)
me 0.6471 | (Dalla Man et al. 2007)
HE, 0.6 (Dalla Man et al. 2007)
I 25 (Dalla Man et al. 2007)
Sp 1.8 (Dalla Man et al. 2007)
Kinax 0.0558 | (Dalla Man et al. 2007)
kmin 0.008 | (Dalla Man et al. 2007)
kabs 0.057 | (Dalla Man et al. 2007)
kgyi 0.0558 | (Dalla Man et al. 2007)
f 0.9 (Dalla Man et al. 2007)
b 0.82 (Dalla Man et al. 2007)
d 0.01 (Dalla Man et al. 2007)
BW 78 (Dalla Man et al. 2007)
kp1 2.7 (Dalla Man et al. 2007)
kp2 0.0021 | (Dalla Man et al. 2007)
kp3 0.009 | (Dalla Man et al. 2007)
kpa 0.618 | (Dalla Man et al. 2007)
k; 0.0079 | (Dalla Man et al. 2007)
Vin 2.5 (Nyman et al. 2011)
Vix 0.047 (Nyman et al. 2011)
K, 225.59 (Nyman et al. 2011)
Pau 0.0331 | (Dalla Man et al. 2007)
K 2.3 (Dalla Man et al. 2007)
alpha 0.05 (Dalla Man et al. 2007)
beta 0.1 (Dalla Man et al. 2007)
gamma 0.5 (Dalla Man et al. 2007)
ke10 0.0005 | (Dalla Man et al. 2007)
koo 339 (Dalla Man et al. 2007)
D 78000 | (Dalla Man et al. 2007)
party 0.5 estimated, by hand
party, 0.44 estimated, by hand
part 1.67 estimated, by hand
Ui 0.8447 estimated, by hand

Table S3: Parameters of whole-body module in M1 and M2a.



annotation description value identification
Uii insulin independent glucose uptake 0.831 estimated
k2 rate constant 0.0429 estimated
k1 rate constant 0.0476 estimated
Viu basal rate of glucose utilization in muscle tissue 0.881 estimated
Vinx maximum rate of glucose entering muscle tissue 0.0409 estimated
K Michaelis-Menten parameter muscle tissue glucose uptake 476 estimated
Vi basal rate of glucose utilization in liver tissue 2.00 estimated
Vix maximum rate of glucose entering liver tissue 0.0439 estimated
K; Michaelis-Menten parameter liver tissue glucose uptake 355 estimated
pl rate constant 0.179 estimated
p2 rate constant 4.48 estimated
p3 transport parameter 0.161 estimated
p4 transport parameter 2.63 estimated
kgluin Michaelis-Menten parameter for glucose phosphorylation 2.14 estimated
kcep Michaelis-Menten parameter for glucose phosphorylation | 11495 estimated
VG6Pmax maximum rate of intracellular phosphorylation of glucose 410 estimated
bfp basal blood flow Oor3 | estimated, by hand
bradykinin insulin independent glucose uptake 1 or2.2 | estimated, by hand
be direct effect of Bradykinin on blood flow 3 estimated, by hand
Pbf scaling parameter 5 estimated, by hand
INS;, basal insulin level in adipose tissue 0.8549 | estimated, by hand

Table S4: Parameters used in module M2b, M3, and M4.




vla

IR —

F——vibasal
vlg Tvld

IRins 2> IRp

IRip
IRi &g v

P P

20 2 INS 2U_1 I= y

M2a

v5c m
mTORCZS?; mTORC2a S L > f

X‘:;:’;: Xp Jacal ¢ Ew m :P o
vzbasal N ' i
HE ' 0, v
IR§1:V2g; IRS1307 >mym, v 4y
v2b| |v2a v2f v
2d
IRs1psz—T;1R31lp3o7
vda
PKB :TLPKB308p mTORC1
v4h vac (_f\_
ar ——>v5a|| v5b S6K
PKB437p!;T—e> PKB308p437p—
| mTORC la—>vori||vob1 Sép

S6Kp—>»vob2 |[vof2

AS160E="2=5 AS160p
7f S6

GLUT4m<—~—GLUT4

bfe, | Vb INS;.

; I
GLUTI M2b
INS;, |bfr
—>

M3

Figure S1

10

: Interaction graph of model M4.




Annotation value
IR(0) 99.10
IRp(0) 0.002001
IRins(0) 0.7625
IRip(0) 0.0199
IRi(0) 0.1134
IRS1(0) 82.35
IRS1p(0) 0.001215
IRS1p307(0) 0.3872
IRS1307(0) 17.26
X(0) 99.998
Xp(0) 0.001695
PKB(0) 66.92
PKB308p(0) 13.26
PKB473p(0) 17.71
PKB308p473p(0) 2.112
mTORC1(0) 84.31
mTORC1a(0) 15.69
mTORC2(0) 99.84
mT ORC2a(0) 0.1607
AS160(0) 81.92
AS160p(0) 18.08
GLUT4m(0) 28.73
GLUT4(0) 71.27
S6K(0) 99.16
S6Kp(0) 0.8417
S6(0) 91.71
S6p(0) 8.290
Glu;y(0) 3.061
G6P(()) 0.004693
G,(0) 178
G, (0) 130
1;(0) 4.5
1,(0) 1.25
Os101(0) 78000
Qstol(o) 0
qut (0) 0
6, (0) 25
1,(0) 25
INS;(0) 0
INS(0) 0
1,,(0) 3.6
Y (0) 0
E(0) 0

Table S5: Initial values.
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Full-length name Abbrevation
Type 1 diabetes T1D
Type 2 diabetes T2D
Area under the curve AUC
insulin receptor IR
Tyrosine phosphorylation YP
insulin receptor substrate-1 IRS1
Akt-substrate 160 AS160
S6 kinase beta-1 S6K1
Extracellular signal-regulated kinases Erkl
ETS Like-1 protein Elk-1 Elk1
Forkhead box protein O1 FOXO1
Endogenous glucose production EGP
Arteriovenous AV
Ordinary differential equations ODEs

Table S6: Abbrevations.
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