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Reactions

IxBo + NF-xB — IxBa- NF-xkB

IxBa- NF-kB— NF-xB + [xBo

IxBp + NF-kB — IxBf- NF-xB

IxBp- NF-kB — NF-«B + IkBf

IxBe + NF-xB — IxBe- NF-xB
IxBe-NF-xB — NF-kB+ IxBe
IKKIxBa + NF-kB — IKKIkBo—NF-kB
IKKIxBa—NF-kB — NF-kB+ IKKIxBo
IKKIxBa-NF-kB—IKK + NF-xB
IKKIkBp + NF-kB — IKKIkBB-NF-xB
IKKIkBB-NF-kB — NF-«kB+ IKKIkBf
IKKIxBB-NF-kxB—IKK + NF-xB
IKKIxBe + NF-xB — IKKIxBe-NF-xB
IKKIxBe-NF-kB — NF-kB+ IKKI«kBe
IKKIxBe-NF-kB—IKK + NF-kB

IxBo- NF-xB — NF-xB

IxBp- NF-kB — NF-xB

IxBe- NF-kB — NF-xB

NF-kB — NF-kB,

NF-xB, — NF-xB

IxBo,+ NF-xB, — IkBo,- NF-xB,
IxBa,- NF-kB, — NF-xB,+ IxBat,
IxBp,+ NF-xB, — IkBf3,- NF-kB,
IkBp,- NF-xB, — NF-kB,+ IxBf,
IxBe,+ NF-xB, — IxBe,- NF-xB,
IxBe,- NF-kB, — NF-kB,+ IxBg,
source — IkBo.,

NF-kB, + NF-xB, — IkBo_ + NF-xB, +
NF-kB,
IxBol_ — sink

source — IkBp_

IkBp_, — sink

source — IkBe_,

IxBe_; — sink

IKK+ IxkBo — IKKIkBo
IKKIxBa — IKK + IxkBo
IkBo_ — IxkBa + IkBo_,
IxBo— sink

IxBo— IxBo, (Import)
IxBa, — IxkBo (Export)
IKK+ IkBB — IKKIKBp
IKKIKBB — IKK+ IkBf
IxBB.— IxBp + IxkBf.
IkBp — sink

Description

IxBo- NF-xB association
IxBo- NF-xB dissociation
[kBp- NF-kB association
IkBf- NF-kB dissociation
IxBe- NF-xB association
IxBe- NF-xB dissociation
IKKIkBa—NF-xB association
IKKIkBa—NF-kB dissociation
IKKIkBa—NF-kB catalysis
IKKIkBB-NF-kB association
IKKIkBB-NF-kB dissociation
IKKIkBB-NF-«B catalysis
IKKIxBe-NF-xB association
IKKIkBe-NF-kB dissociation
IKKIxBe-NF-xB catalysis

constitutive IxBa degradation (complexed to NF-xB)
constitutive IkBf degradation (complexed to NF-kB)
constitutive IkBe degradation (complexed to NF-«xB)

NF-xB nuclear import

NF-xB nuclear export

IxBo- NF-xB nuclear association
IxkBo- NF-xB nuclear dissociation
IkBp- NF-kB nuclear association
IxBf- NF-«B nuclear dissociation
IxBe- NF-xB nuclear association
IxBe- NF-xB nuclear dissociation
IxBo constitutive mRNA synthesis
IxkBo inducible mRNA synthesis

IxBo mRNA degradation

IxBf constitutive mRNA synthesis
IkBf3 mRNA degradation

IxBe constitutive mRNA synthesis
IxBe mRNA degradation
IKK-IxBo association

IKK-IxBo dissociation

constitutive IkBat translation rate
constitutive IxkBa degradation (free)
IxBo nuclear import

IxBo nuclear export

IKK-I1kBp association

IKK-IxBf dissociation

constitutive IkBp translation rate

constitutive IkBf degradation (free)

Values
0.5_10°
0.5x10?
0.5_10°
0.5x 107
0.5 10°
0.5x10?
0.5_10°
0.5x 107
2.04 x 107
0.5_10°
0.5x 107
7.5% 107
0.5_10°
0.5x 107
1.1x 107
225x107°
225% 107
225% 107
0.9x% 10"
0.8x 10"
0.5_10°
0.5x 107
0.5_10°
0.5%x 107
0.5_10°
0.5x 107
1.54 x 10
1.65 x 107

2.8x10*
1.78 x 107
28 x10*
1.27x 107
2.8x10*
22.5x 107
1.25x 107
4.08x 10
1.13x10*
3x10*
2% 10
6.0x 107
1.75x 107
4.08x 107
1.13x 10"
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Reactions

IkBp — IkBp, (Import)

IkB, — IxBp (Export)

IKK+ IkBe — IKKIxBe

IKKIxBe — IKK+ IxBe

IkBe— IxBe + IkBe.,

IxBe — sink

IxkBe — IxBeg, (Import)

IxBe, — IxBe (Export)

IKK+ IkBa- NF-kB— IKKIxBa- NF-kB

IKKIkBo- NF-kB — KK+ IkBo.- NF-
B
IkBo,,- NF-kB,— IkBo- NF-kB (Export)

IKK+ IxB- NF-kB— IKKIkBp- NF-xB

IKKIkBp- NF-kB — IKK+ IkBf- NF-
xB
IkBp,- NF-kB,— IxBf- NF-kB (Export)

IKK+ IkBe- NF-xB— IKKIkBe- NF-xB

IKKIkBe- NF-xB — IKK+ IxkBe- NF-xB
IkBe,- NF-kB,— IxBe- NF-kB (Export)

IKK — sink

IKKIxkBo — IKK

IKKIkBp — IKK

IKKIxBe — IKK

Description

IkBp nuclear import
IkBp nuclear export
IKK-IxBe association
IKK-IxBe dissociation

constitutive IxBe translation rate

constitutive IxBe degradation (free)

IxBe nuclear import

IxBe nuclear export
IKK-IxBoNF-kB association
IKK-IkBoNF-kB dissociation

IkBo- NF-xB nuclear export
IKK-IkBBNF-kB association
IKK-IkBBNF-kB dissociation

IkBp- NF-kB nuclear export
IKK-IxBeNF-kB association
IKK-IxBeNF-xB dissociation
IxBe- NF-xB nuclear export
Slow adaptation

IKK-IxBao catalysis
IKK-1kBp catalysis
IKK-IxBe catalysis

Values Units
1.5% 10 s’
1x10* s’
9.0x 107 M's!
1.75x10% s
4.08x10° s

1.13x 10* s!

1.5% 10" s
1x10* s’
1.85x 107! M5!

1.25%x 107 s!

138x10% s
4.8x107 uM! s
1.75x 107 s’
52x107 s’
7.0x 107 M's!
1.75x10% s
52x10° s’
1.2x10* s’
4.07x 107 s’
1.5%10° s’
22x%10° s’

Concentration profiles of the 24 species in the NF-xB signalling pathway
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Fig.A1 Concentration profiles of the reaction species in the NF-xB model
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Orthogonal procedure for identifiability analysis

1. Calculate the magnitude of each column of $ by the Euclidean norm

Error! Reference source not found.. The parameter corresponding to the column
with maximum magnitude is the first identifiable parameter. This column is marked
as Xt(L=1).

2. Formulate the residual matrix:
R =(I-X,(X/X,)'X])§ 1)
This removes the information contained in the selected columns and also the portion
of information contained in the remaining columns that is linearly correlated with the

selected columns.

3. Calculate the magnitude of the each column of % . The column with the largest
magnitude corresponds to the next identifiable parameter because it has the largest
effect on the response variables of all the remaining parameters, which is not
correlated with the effects of the selected set of parameters.

4. Augment “:with the column of S corresponding to this parameter. The augmented
matrix is denoted as X:+1 |

5. Increase the iteration counter by 1 and repeat steps 2-4 for all parameters or until

the maximum magnitude of the columns of % is less than a pre-specified threshold.
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