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1. The detailed kinetic model of canonical NF-kB signalling

A schematic representation of the detailed kinetic model of canonical NF-kB signalling is shown
in Figure 1. In the scheme, the number next to an arrow denotes the number of the particular
reaction. The rate equations that describe these reactions are provided in Section 1.3. In the rate
equations, components in a complex are separated by a slash. The model is given by the

Equations 1.1 - 1.44. The parameters are listed in Table S1.



1.1  Differential equations
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1.2 Conservation relation

1
(NF-kB)tota1 = UIKKa/IxkB/NF-kB) + (NF-xB) + (IkB/NF-«kB) + o (NF- kBnuc)

v

1
+k—- (IkBnuc/NF- kBnuc) 1.15

1.3 Rate equations

v, = constant 1.16
v, =k, - (IKKn) 1.17
vs = ks - TNF - (IKKn) 1.18
v, = k- (IKKa) 1.19
vs = ks - (IKKiQ) 1.20
ve = k¢ - (IKKa) 1.21
v, =k, - (IKKa) - (IkB) 1.22
vg = kg (B-TrCP) - (IKKa/IxB) 1.23
vy = ko - (IKKa) - (IkB/NF-kB) 1.24
V1o = k1o (B-TrCP) - IKKa/IxkB/NF-kB) 1.25
vy, = kqy1 - (NF-kB) 1.26
V1, = kq5 - (IkBnuc) - (NF- kBnuc) 1.27
V13 = kq3 - (IkBnuc/NF- kBnuc) 1.28
V14 = kq4 - (IKB) - (NF-kB) 1.29
V15 = k15 - (IkB/NF-kB) 1.30
V16 = k16 - (IKBnuc) 1.31

V17 = ki7 - (IKB) 1.32



v1g = k1g - (NF-KkBnuc) 1.33

V19 = kq9 - (IKB-mRNA) 1.34
Uy = Ko - (IKB-mRNA) 1.35
Va1 = ky1 - (IKB) 1.36
Vyy = kyy - (NF- kBnuc) 1.37
Vys = kys - (A20-mRNA) 1.38
Vou = Ky - (A20-mRNA) 1.39
Va5 = kas * (A20) 1.40
Vye = kyg - TNF - (IKKa) - (A20) 1.41
Vy7 = ko7 - (NF- kBnuc) 1.42
V,yg = kg ' (cgen-mRNA) 1.43

1.4  Stimulation by TNF

The TNF stimulus is simulated by incrementing TNF in Equation 1.18 and Equation 1.41 from O

to 1 at the time point of stimulus application.

TNF,_o = 0 and TNF,5, = 1 1.44



1.5 Model parameters

Table S1: Parameters of the detailed kinetic model of canonical NF-kB signalling.

The parameter values are adopted from [1].

Parameter Value

Vi 1.5 nM-min~’
k2 7.5:103 min-*

ks 0.15 min"

ka 9-1072 min-?

ks 7.5-103 min—"!

ke 7.5-103 min"

k7 1.2:1072 nM-"-min-’
ks 6 nM-"-min-’
ko 6-102 nM-"-min-’
K10 6 nM-"-min-’
K11 0.15 min-"

k2 3-102 NM-1-min-’
k13 0.6 min-"

k14 3-102 NM-1-min-’
kis 1.2:10°3 min-*

kie 3-102 min~!

k17 6-10-2 min~"

kis 3-10° min~!

Table S1 continues at the next page.



Table S1: Parameters of the detailed kinetic model of canonical NF-kB signalling. (continued)

Parameter Value

k1o 2.4-107? min"
k20 30 min"
k21 6-103 min~!
k22 3-10° min~!
k23 24107 min-*
k24 30 min~!
kas 1.8:102 min"
kas 6-103 nM-"-min-’
ka7 3-10° min—"!
kas 2.4-10? min—"!
(NF-kB)total 60 nM
kv 5
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