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Table S1: Model parameters. Parameter names, units, ranges and literature values with their refer-
ences.

Table S2: Reaction equations used in the model. R-Smad is denoted as Smad, TGF SR represents
the receptor, an underscore between two species indicates the complex of both species, _P stands for phos-
phorylated proteins and _N symbolize the nuclear location. When no nuclear location is specified, the name
depicts the cytoplasmic species. ¢ = V. /V,..y and n = V,,/V,..; account for the volume difference between
nucleus and cytoplasm as we work with concentrations. Here V, and V,, refer to the cytoplasmic and nuclear
volumes while V,..; is a reference volume.

Table S3 : Parameters used in Additional file 1, Fig. S8, S9, S10, and S11. A representative
transient and a representative sustained response were selected and the corresponding parameter sets were
used to plot the temporal evolution of each species in both cases.



Parameters Units Minimum | Maximum Literature References
c - 2.3 2.3 2.3 1]
- 1 1 1 1]
1 4 - N
k1 st 1075 1072 2.3 x107° and 5 x 1073 2,3]
k2 pM~—1.s71 1077 1073 1.5 x 107* and 1.54 x 10~* 2,3]
k3 st 1073 1 - -
k4 st 103 1 - -
k5 pM.s~1 1074 1 - -
k6 5! 1076 1 - -
k7 pM.s~! 107 107° 4 x 1077 and 3.5 x 1076 [1,3]
k8 st 10-° 107t 2.6 x 1073and 8.3 x 10~ and 2.7 x 1073 [1,3,4]
k9 5! 10° 1071 5.6 x 1073and 9.4 x 1072 and 5.8 x 1073 1,3,4]
k10 pM~1s7! 10-8 1074 1.6 x 10~%and 1.4 x 107% and 3.9 x 10~° [1,3,4]
k11 st 1074 1 1.8 x 107%and 7.5 x 10~% and 1.5 x 1072 [1,3,4]
k12 - 1072 10 5.7 1]
k13 st 1073 107t 4.2 x 1074 3]
k14 pM.s~1 1072 103 - -
k15 pM 1 10° - -
k16 st 10-° 107t - -
k17 st 1075 107! - -
k18 st 107° 1071 - -
k19 st 10-° 1071 - -
TGFBR pM 103 103 103, 4 x 10%and 10* [1,2,4]
Smad pM 6 x 10* 6 x 10* 1.78 x 10°, 3.6 x 10°, 10%and 1.5 x 10° [1,2,4,5]
Cosmad pM 10° 105 10%, 8.4 x 10°, 10%°and 1.5 x 10° [1,2,4,5]
TGF-3 pM 200 200 80 5]

Table 1: Model parameters.




Differential equations

Reactions definitions

d[TGFBR] _

pr =rl—r2
d[TGFﬁéZ“GFﬁR} = —rl 4712134714416
d[TGFﬂfiGFﬂR*P] =r3—r4d—7rh
d[I_-Smad TGFB.TGFBR_P)
=r5—716
dt
% = 17 —r8/c+r9/c
W =r7—r10+7r11 —712+ 713 —717/c+ r18/c
W = —r12+7r13 —rld4/c+rl15/c

d[Sm“d*iism“d*P] =710 -1l —716/c

d[SmadJ;;COSmad] — r12 - 13— r19/c

7d[Snzd,N] =7r8/n—1r9/n+r20
d[Smad_P_Smad_P_N]

dt

W = r17/n — r18/n — 120 — 21 + r22 — 123 + r24

d[Smad-P_CoSmad_N]

=rl6/n+r21 — r22

=r19/n+r23 —r24

dt
d[f—SmaCé;mRNAl] =125 —126/n
dISmad-mRNAY _ oq,. o7
dt
w =128 — 129 + 76 — 15

r1 =kl x [TGFB.TGFBR]

r2 = k2 x [[GFBR] x [TGFp)

3 = k3 x [[GFB.TGFAR]

rd = kd x [[GFB.TGFBR_P]

r5 = k5 x [[GFB.TGFBR_P] x [I.Smad]
r6 = k6 x [I_.Smad TGFB_-TGFBR_P]
T = k7 x [Smad] x [TGFB-TGFBR_P)
r8 = k8 x [Smad]

9 = k9 x [Smad_N]

r10 = k10 x [Smad_P] x [Smad_P]

rll = k11 x [Smad_P_Smad_P]

r12 = k10 x [Smad_-P] x [CoSmad]

rl3 = k11 x [Smad_-P_-CoSmad]

r14 = k8 x [CoSmad]

r15 = k9 x [CoSmad_N]

r16 = k12 x k8 x [Smad_P_Smad_P)]

r17 = k8 x [Smad_P)]

rl8 = k9 x [Smad_P_N]

r19 = k12 x k8 x [Smad_P_CoSmad)
720 = k13 x [Smad_P_N]

r21 = k10 x [Smad-P_N| x [Smad_-P_N]
r22 = k11 x [Smad_P_Smad_P_N]

723 = k10 x [Smad_P_N] x [CoSmad_N]|
r24 = k11 x [Smad_-P_-CoSmad_N]|

h
95 — k14 x [Smad_P_CoSmad_N|

[Smad_P_CoSmad_N]" + k15"
726 = k16 x [I_Smad-mRN Al]

r27 = k17 x [I_Smad-mRN A2]
r28 = k18 x [I_Smad-mRN A2]

729 = k19 x [I_Smad]

Table 2: Reaction equations used in the model.




Parameters

Transient Response

Sustained Response

h 2.06 1.32

k1 4.46 x 1073 4.41 x 1075
k2 4.39 x 107¢ 1.47 x 1076
k3 3.24 x 107! 3.62 x 1072
k4 1.92 x 1073 1.11 x 1072
k5 5.49 x 1074 2.40 x 1071
k6 1.29 x 107° 4.69 x 1074
k7 9.35 x 1076 6.44 x 1076
k8 1.04 x 1072 2.05 x 1073
k9 7.50 x 1074 1.74 x 10~*
k10 5.12 x 1078 2.77 x 1077
k11 9.23 x 1073 5.61 x 1073
k12 5.13 x 1072 1.02
k13 1.64 x 1073 2.26 x 1073
k14 3.80 x 1072 2.04 x 1071
k15 28.52 1131.8
k16 2.14 x 1072 2.74 x 10~*
k17 8.05 x 107° 6.02 x 1072
k18 4.34 x 1072 1.05 x 1073
k19 4.12 x 1074 1.21 x 107°

Table 3: Parameters used in Additional file 1, Fig. S8, S9, S10, and S11.
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