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Supplementary Information

Development and parameterization of the quantitative mathematical model

1. Derivation of a mathematical ODE model

In this chapter a mathematical model based on a system of ordinary differential equations (ODE) is

derived.

We assume that all etr8 operator is saturated with UVR8 which means every etrg is bound to a pair of
UVR8 and forms an etr8-(UVR8), complex. The UVR8 pair can be either in a closed state UVR85!95¢¢
open

or in an open state UVR8,"" . The transition between these two bound states is described by mass

action kinetics

kact IUV

UVR8Gosed ———®  yVR8P"

kdeact

where the transition from UVR85°5¢4 to UVRSgpen is proportional to the intensity Iy, of the UVB
light (Cell culture medium contains substances absorbing in the UVB region, we expect a decrease in
light intensity according to Lambert-Beer’s law. Consequently, absorption by the medium will result
in a smaller k., but will not change the linear relation between the light intensity and the
homodimer dissociation velocity) .This leads to the following equations for the concentrations of the
two states of UVR8:

d[uvrsstosed|(r)

" = kgeact [UVR8Y "] — kaer Iyy [UVR8EOSY]

open
A O — e geaer [UVRES™| + Kee Ty [UVREE5]

The transcription factor COP1(WD40)-VP16 binds to UVRSZpen and triggers the expression of the

target mRNA. This activation can be described by using Monod kinetics

d[mRNA](t)

[vP16]?
it = kbasal,mRNA + kprad,mRNA [UVR8gpen]

KZ+[vP16]2

kpasarmrna is the basal promoter activity. The concentration of COP1(WD40)-VP16 is assumed to be

constant. Therefore the fraction can be condensed into kyroq,mrna

k [vP16]? k
prod,mRNA K1211+[VP16]2 prod, mRNA-




The mRNA expression can be turned off by the addition of erythromycin. This is modeled by
introducing a factor (1 — EM) to the mRNA production rate with EM = 1 when erythromycin is
added and EM = 0 otherwise:

d[mRNA](t)

dt = kbasal,mRNA + kprod,mRNA [UVR8;pen](1 - EM)

The mRNA is subsequently transported to the cytoplasm for translation and secretion of the SEAP
protein. These steps result in a time delay in the dynamics of the concentration of SEAP to the
dynamics of the nuclear mRNA concentration. This time delay can be modeled by introducing a
second volume compartment V. for the mRNA in which the mRNA gets transported from the

nucleus:

kaNAnchcvt kdeg,mRNAcyt
MRNA, .. — 3 MRNAy; —— @

The mRNA in the cytoplasm is linearly degraded with the rate Kgeg mrnacyt- This leads to the

equations for the kinetic of the mRNA in the two compartments:

d[mRN Ay ()

dt = kbasal,mRNA + kprod,mRNA [UVR8;pen](1 - EM)_kaNAnuCZCyt [mRNAnuc]

d[mRNAcyel(t) _

dt kaNAnchcyt [mRNAnuc] - kdeg,mRNAcyt [mRNAcyt]

SEAP is secreted into the medium. Therefore the production rate of SEAP is proportional to the

number of cells N

d[SEAP](t)
—ax ki seap [mRNAcyt] N.

SEAP is very stable (T;, > 500 h), thus the linear degradation rate can be neglected.

The number of cells is changing over time. We assume exponential cell growth with the growth rate
Kerowth. UVB-induced cytotoxicity is described by a first-order degradation rate proportional to the

light intensity Iyy:

dN (D)
dt

= kgrowth N— kdeg,cells IUV N

We assumed a doubling time of 14 hours corresponding to Kgrowth = 4.95 X 1072h~ L



The used plasmids are transfected transiently into the cells and are not replicated during cell division.
Therefore we have to introduce an equation for the gene dose (GD) of the transfected plasmids to
describe the dilution caused by cell growth. This means the dilution rate kg;;,ti0n €quals the growth
rate Kgrowen- The parameters Kyqsqimrna @nd Kproqmrna depend on the plasmid dose and have to
be modified with the gene dose GD. By setting the initial gene dose to one, GD can be seen as

dilution factor.

This leads to the following ODE model which was used for the further analysis in this study:

d[UVRSil:Sed](t) = Kgoner [UVR8gpen] — kaer lyy [UVR8glosed] (1)
d[UVRg;gtpEn](t) = —k oot [UVRSZPE"] F kot Iyy [UVR8§losed] (2)
AEEwel® = 6D (Kpasarmana + KproamanalUVRBFT (1 = EM)) ~Kmenamuczeye [MRNAnycl — (3)
M = kaNAnchcyt [MRN Ay ] — kdeg,mRNAcyt [mRNAcyt] (4)
% = K1, 564p [mRNAcyt] N (3)
dl;it) = kgrowth N — kdeg,cells Iyy N (6)

290 = —kaintion GD )

dt

2. Parameterization of the model by fitting to experimental data

2.1. Maximum Likelihood estimation

For the estimation of the unknown parameters we use the same approach as described in (26) which

is briefly repeated at this point. Our system can be written in the following scheme

dx(t)

— = f(x(@®),u(®),p)
y() = g(x(t),s) + €(t).

The first equation is the ODE system Eq. (1)-(7) written in vectorized form with the vector of internal
states x(t), the set of dynamical parameters p and the model function f(x(t), u(t), p). The function
u(t) is an external input, i.e. the intensity I, (t) of the used UVB light in our system. The second
equation connects the internal states x(t) with an observation y(t). The observation function g

maps the internal state variables to the observable y(t). s are scaling parameters and €(t) is the



measurement noise. To obtain a unique solution one needs also the initial concentrations x(0) of the

internal states. The vector of initial concentrations can also depend on the dynamical parameters p.

The measurement errors were modeled by an error model with a constant Gaussian error

€o~N (0, 52) with the variance o&.
With this error model we can calculate the likelihood function for a single experiment j:

1
L;i(v;]6;) = Vim0
i=1

2
e 203

The vector 8; = (p, x;(0), s, ;) of all parameters depends on the conditions of the experiment j.

Vi = e Vep v Ven,, ) is the vector of the measured data in the experiment j at the time points
ata

t;.

The overall likelihood of multiple experiments is the product of the single likelihoods L; over all
experiments
Nex

L(yi0) = HLJ(J’J'|‘91’)-
j=1

L(y|0) is the probability of the data y given the parameters 8. The aim of a maximum likelihood

estimation is to find the parameter set 8 that maximizes the likelihood function L(y|0)

80 = argmax(L(y, 0)).

Instead of maximizing the likelihood function L(y|8) it is equivalent to minimize x> = —2 log(L). For
Gaussian distributed errors x2 = —2 log(L) is the sum of squared residuals with a second sum due

to the error model:

2 — 2 2
X (9: Y) - Z reSdata,i + Z I'eserror,i
i

1
Minimizing x2(0,y)
0,pc = arg min x*(6,y)
0
is equivalent to a least squares problem.

The numerical integration of the ODE was performed with CVODES (59). For optimization we used a

trust region algorithm implemented in MATLAB (Isgnonlin) (60) with user supplied sensitivities which



were calculated together with the ODE system. To improve convergence and scan the parameters
over orders of magnitude the optimization was done in logarithmic parameter space. To find the
global optimum we performed multiple optimization runs were the initial parameter guess was

chosen from a latin hypercube sampling of the parameter space.

To determine the parameter uncertainties in terms of confidence intervals we used the approach in

(45) and calculated the profile likelihood for each parameter 6;
xt.(6,) = ming, X*(6,y).

2.2 Implementation of the single experiments

The model was fitted to three independent experiments with different observations and
experimental conditions. We used in all experiments the same initial conditions for all state variables.
As initial conditions for UVR8 and mRNA we used the steady state without UVB illumination and cell
growth. The total amount of the bound UVR8 pairs is set to one. This means [UVRS‘Z)W"] is the
fraction of etr8 operator which is active and can recruit COP1(WDA40)-VP16. At the time point zero of
each experiment the medium was exchanged. Therefore the initial concentration of SEAP is assumed

to be zero.
[UVR85°%¢?](0) = 1
[UVR8P"]|(0) = 0

k asaim.
[MRNAL,](0) = —basalmRNA_

kmRNAnucz cyt

kaNAnuczsyt[mRNAnuc](O) KbasalmRNA
[mMRNA,,](0) = p =
degmRNAcyt deg mRNAcyt

[SEAP](0) = 0
N(@) =1

GD(0) = 1

Experiment 1: Light-inducible expression kinetics: Measurement of SEAP mRNA

In this experiment CHO-K1 cells were engineered for UVB-inducible SEAP expression. After 24 h, the
medium was exchanged and the cells were illuminated for 6 h at 311 nm with the intensity of 2.7
pumol m? s and were then either kept under 311 nm (i) , moved to darkness (ii) or were

supplemented with erythromycin (iii).



The experimental conditions were modeled with
(i) Iyy = 2.7 umolm™2 st and EM = 0
(ii) Iyy =27 umolm™2s™! for t <6h
Iyjy = Oumolm™2s ! fort>6h
EM =20
(iii) Iyy =27 umolm™2s™! and EM =0 for t<6h

Iyjy= Oumolm™%s™ ' and EM=1fort>6h

As observation function we used

[mRNAt,measured] = [mRNAnuc] (t)

The data were scaled to the measured basal expression level at the time point zero. As scaling factor
we used 1 which means the simulated mRNA concentrations are considered in units of basal mRNA

expression. The experimental data and the model fit are shown in Figure 2a.

Experiment 2: Light-inducible expression kinetics: Measurement of SEAP protein
In this experiment the same experimental conditions like in experiment 1 were used. The measured
output was the SEAP activity. The observation function was defined by

[SEAPt,measured] = [SEAP] (t)

This means this experiment determines the scale of the simulated SEAP concentrations. The

experimental data and the model fit are shown in Figure 2b.

Experiment 3: Dose-response characteristics of UVB-inducible gene expression

In this experiment CHO-K1 cells were transfected with pKM168, pKM115 and pKMO081 for UVB-
inducible SEAP expression. After 24 h the medium was exchanged and the cells were illuminated with
UVB light with different UVB intensities Ij;,. After 24 h the SEAP expression and the viability of the

cells were measured.

The observation function for SEAP was defined by



[SEAPIUV,measured] = SExpS,SEAP [SEAP] (t = 24h' IUV)-

The observation function for the viability was defined by

N(t=24h, Iyy)

viabilit =10
yIUV,measured N(t=24h, Iy =0)’

which determines the fraction of the number of cells after illuminating with Ij;;, to the number of
cells growing in the dark for 24 hours. The experimental data and the model fit are shown in

Supplementary Figure S1.

2.3 Fitting results

Our system has in total 13 unknown parameters, therefrom 8 dynamical, 4 error and 1 scaling
parameter. The parameters were estimated from 186 data points. We ran 1000 optimizations with
different initial parameter guesses @y which were chosen from of a latin hypercube sample. We
sampled each parameter from 10° to 10" which are 10 orders of magnitude. More than 80 % of all
optimization runs found the same optimal parameter set 8,,, with a value of the objective function
X2 (Oopt) = =2 log(L(Bopt)) = 1168.66. This is strong evidence, that 8, is the global optimum. At
0,pt We calculated the profile likelihood for each parameter to determine the uncertainties of the
estimated parameters. All parameters have finite confidence intervals and therefore are identifiable
by the measured data. The estimated parameters and the obtained confidence intervals [, 0 %]
with a confidence level of 95 % are shown in Supplementary Table S2: The calculated profile

likelihoods with indicated 95 % confidence levels can be found in Supplementary Figure S3.

3. Predictions with the ODE model

3.1. Prediction of the promoter activity

For the prediction of the ON and OFF kinetics the activity of the target promoter (PA) was calculated.

The activity of a single promoter is proportional to
PAprediction = kbasal,mRNA + kprod,mRNA [UVR8;pen](1 - EM)

The  promoter  activity was  simulated with the  estimated parameter  set
0opt With the experimental conditions used in experiment 1 and 2. The uncertainties of the
estimated parameter where translated into a uncertainty of the prediction. As proposed in (46) this

was done by simulating the predicted PA for all parameter sets along the profile likelihood profile of

8



each parameter. The predicted promoter activity is shown in Figure 2c, the shaded bands are

indicating the 95 % prediction confidence interval.

3.2 Pulsed light

With the parameterized model it is possible to make predictions with more sophisticated light
conditions, e.g. pulsed illumination. This is useful to find in silico optimal conditions leading to high

gene induction while minimizing cytotoxic effects of the UVB light.

The pulsed light Iy, (t) was simulated with a linear combination of Heaviside step functions which
were approximated by the arctangent function. The system was simulated over 24 hours with pulses

in 30 minutes cycles and pulse durations from 0 to 30 minutes. The predicted output was defined by

[SEAPIUV(t),predictian] = Spulse [SEAP] (t = 24‘h' eopt' IUV (t)) and

L. N(fzz‘”l: gopt:IUV(t))
viabilit iction = 100+ .
Yiyy(t),prediction N(t=24h, Oopt. Iyy=0)

The scaling parameter sp,s. is necessary to scale the predicted SEAP production to the data which

confirm the prediction. The resulting curves are shown in Figure 2d.



Supplementary Figure S1
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Extended mode of function of the UVB-inducible gene expression system. (Left) In the dark UVRS is

tethered to the operator sequence in the closed configuration but cannot interact with COP1(WDA40).

Upon illumination with 311 nm light, the UVR8 transits from the closed to the open state and recruits

COP1(WD40)-VP16, to result in the activation of Ppcywvmin. Upon shifting to the dark, UVRS8

spontaneously assumes the closed configuration, thereby resulting in a gradual shut-down of gene

expression. (Right) Addition of erythromycin (EM) results in dissociation of E from its operator site

resulting in shut-off of gene expression regardless of illumination.
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Supplementary Figure S2
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Dose-response characteristics of UVB-inducible gene expression. CHO-K1 cells were transfected with pKM168,
pKM115 and pKMO081 for UVB-inducible SEAP expression. After 24 h, the medium was exchanged and the cells
were illuminated with UVB light at the indicated intensities for another 24 h prior to quantification of SEAP
production and cell viability, using the WST-1 assay. SEAP production values are normalized to the highest
observed intensity (100 %), whereas cell viability is normalized to the one of control cells incubated in the dark
(100 %). The lines represent the fit of the model to the data points and the shaded error bands the error

estimated by a simple error model with a constant Gaussian error.
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Supplementary Figure S3
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Profile likelihood of the estimated parameters. The solid lines indicate the profile likelihood, the

optimal parameter set is marked with a grey star. The red dashed line marks the 95 % confidence

level. The parameter axis is on a logarithmic scale.
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Supplementary Figure S4

- = 465 nm
9
- = 465 nm -
£ 100 - 311 nm
£
o]
Q
E
g
o 50
2
&
®
24 48
time [h]

Effect of illumination on endothelial cell permeability. Endothelial cell monolayers were co-cultured
with mock-transfected HEK293-T cells and illuminated as indicated. After 24 h and after 48 h the
trans-layer permeation of fluorescently labeled dextran was quantified. The permeability is
normalized to the control value obtained from monolayers of endothelial cells that were co-
cultivated with mock-transfected HEK-293T cells and were incubated in the dark. Data are means +
SD (n=4).
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Supplementary Table S1

DNA sequence information.

Designation

Nucleotide Sequence

pKM168

E-UVR8(12-
381)

Upper case in 5" -> 3’ direction, E and UVR8(12-381), underlined sequences in 5’ -> 3’ direction, restriction sites,

Notl, EcoRl, Kpnl, BamHI, Hindlll

5*-...gcggccgcegaaticccaccATGCCCCGCCCCAAGCTCAAGTCCGA TGACGAGGTACTCGAGGCCGCCACC
GTAGTGCTGAAGCGTTGCGGTCCCATAGAGTTCACGCTCAGCCWGEINMEEIATGGGGCTCTCCCGCGCAG
CGTTAATCCAGCGCTTCACCAACCGCGATACGCTGCTGGTGAGGXIGBTIGGCGTCGAGCAGGTGCGGCA
TTACCTGAATGCGATACCGATAGGCGCAGGGCCGCAAGGGCTCTEEERAGGTGCTCGTTCGGAGCATG
AACACTCGCAACGACTTCTCGGTGAACTATCTCATCTCCTGGTACIMEETTRCCGGAGCTACGCACGCTTG
CGATCCAGCGGAACCGCGCGGTGGTGGAGGGGATCCGCAAGCGAGEIT®MICCTGCGGCAGCTGAGTT
GCTCCTGCACTCGGTCATCGCTGGCGCGACGATGCAGTGGGCCGEATAETGAGCTAGCTGATCATGTG
CTGGCTCAGATCGCTGCCATCCTGTGTTTAATGTTTCCCGAACAQGACBATTCCTCCAGGCACATGCGT
CCGCGTACAGCggtaccggegecggcgccGCTCCTCCTCGTAAGGTTCTIMATCTCCGCTGGTGCTAGCCACTC
CGTCGCTCTTCTCTCTGGTGACATTGTTTGTTCTTGGGGTCGAGGAENE@BSTTAGGTCATGGCGATGCA
GAGGATCGACCTTCTCCGACTCAGCTTAGCGCTTTAGATGGCCAGTRM2IGTTACCTGTGGTGCTGATC
ACACTGTTGCTTATTCACAATCAGGCATGGAAGTCTACAGTTGGGEHAIATGETGGGAGATTAGGCCATGG
TAACTCAAGCGACTTGTTTACTCCGCTACCAATCAAAGCATTGCADBEIATCAAGCAGATTGCTTGTGGG
GATAGTCATTGTTTGGCTGTCACTATGGAAGGAGAGGTCCAGAGTBEBAGCAGAATGGTCAACTTGGTC
TGGGGGACACCGAAGATTCTCTAGTGCCTCAGAAGATTCAAGCCHEARBAGGAATCAAAATGGTTGCTGC
TGGTGCAGAACACACTGCTGCAGTTACAGAAGATGGTGACCTCTABEEGABEGGAAGATACGGAAATTTG
GGATTAGGTGACCGGACTGACCGCTTAGTTCCTGAAAGAGTTACCGBTRITGAGAAAATGTCAATGGTTG
CTTGTGGATGGCGGCACACAATATCAGTTTCCTACTCTGGAGCATIGAATSATGGAGCAAATATGGACA
GCTAGGACATGGAGACTTGGAGGATCACCTTATTCCTCACAAACREGGEEAGCAACAGTTTTATCTCCCAG
ATTTCGGGAGGTTGGAGACATACAATGGCATTGACTTCAGATGGAARBGPAGGGGTTGGAATAAGTTTG
GACAAGTAGGAGTCGGCAATAATTTAGATCAGTGTTCTCCTGTGCGEGHMATGTGCCGATGATCAGAAAGTAGT
TCAAGTCTCATGTGGATGGAGACATACCTTGGCTGTCACTGAAAGAAATFA GCTTGGGGTAGAGGTACA
AATGGACAGCTCGGCATTGGAGAGTCGGTTGACAGGAACTTTCCEPHENTECACTCAGCGTCGATGGAT
AAggatccaagcttc...-3°

pKM115

COP1(WD40)-
VP16

Upper case in 5’ -> 3’ direction, COP1(WD40) and VP16, underlined sequences in 5’ -> 3’ direction, restriction sites,
Notl, BssHII, BamHI

5'-...gcggecgegecaccATGTATAGCAACGGCCTTGCAGATTTTCAAT CTGTGTTGACTACCTTCACTCGCTA
CAGTCGTCTAAGAGTTATAGCAGAAATCCGGCATGGGGATATATRAGIZJARCATTGTATCAAGCATAGAG
TTTGATCGTGATGATGAGCTGTTTGCCACTGCTGGTGTTTCTAGAAASBTATTTGACTTCTCTTCGGTTG
TAAATGAACCAGCAGATATGCAGTGTCCGATTGTGGAGATGTCARTRBBGTTAGTTGCTTGAGTTGGAA
TAAGCATGAAAAAAATCACATAGCAAGCAGTGATTATGAAGGAATAGTBAGGGATGTAACTACTAGGCAG
AGTCTTATGGAGTATGAAGAGCACGAAAAACGTGCCTGGAGTGTTGACERRCAGAACCATCAATGCTTG
TATCTGGTAGTGACGACTGCAAGGTTAAAGTTTGGTGCACGAGGCASGPABCATTAATATTGATATGAA
AGCAAACATATGTTGTGTCAAGTACAATCCTGGCTCAAGCAACTABBTTGGATCAGCTGATCATCACATC
CATTATTACGATCTAAGAAACATAAGCCAACCACTTCATGTCTTCAATABSAAAGCAGTTTCCTATGTTA
AATTTTTGTCCAACAACGAGCTCGCTTCTGCGTCCACAGATAGCARRABPNGGGATGTCAAAGACAACTT
GCCAGTTCGAACATTCAGAGGACATACTAACGAGAAGAACTTTGTAGABBIGAACAGCGAGTATCTCGCC
TGTGGAAGCGAGACAAACGAAGTATATGTATATCACAAGGAAAT CATIENENCATCGCACAGATTTGGAT
CGCCAGACATGGACGATGCAGAGGAAGAGGCAGGTTCCTACTTIGAGIE&CTGGAAGAGTGATAGTCC
CACGATGTTGACTGCGAATAGTCAAGGAACCATCAAAGTTCTGGTECTENGCyccggegcgcgtACGAAA
AACAATTACGGGTCTACCATCGAGGGCCTGCTCGATCTCCCGCCGABBROBAGAAGAGGCGGGGLCTGGLCGG
CTCCGCGCCTGTCCTTTCTCCCCGCGGGACACACGCGCAGACTETURAUEGACCGATGTCAGCCTGGG
GGACGAGCTCCACTTAGACGGCGAGGACGTGGCGATGGCGCCATECTENUIBATTTCGATCTGGACATG
TTGGGGGACGGGGATTCCCCGGGTCCGGGATTTACCCCCCACGBCTTRGEGCGCTCTGGATATGGCCG
ACTTCGAGTTTGAGCAGATGTTTACCGATGCCCTTGGAATTGACGNGIAETAGggggcgcgaggatcc.. .-

3

pKM081

etrg-Peyvvmin-

SEAP

Upper case in 5" -> 3’ direction, etrg, Pcyvmin @and SEAP, underlined sequences in 5’ -> 3’ direction, restriction sites,
Nhel, EcoRl, Sphl, Hpal
5-...GATTGAATATAACCGACGTGACTGTTACATTTAGGGATTGAARATCGACGTGACTGTTACATTTAGG
GATTGAATATAACCGACGTGACTGTTACATTTAGGGATTGAATATESTCGBATGTTACATTTAGGGATAAA

14



CGATTGAATATAACCGACGTGACTGTTACATTTAGGGATTGAATAABSCGBCTGTTACATTTAGGGATTG
AATATAACCGACGTGACTGTTACATTTAGGGATTGAATATAACCGBTGTTGXCATTTAGGgatgctagcCC
TATATAAGCAGAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGACBCGATGTTTTGACCTCCATAGAA
GACACCGGGACCGATCCAGCCTccgceggcecccggtaccgaattcgagetcg cccggggatcctctagagtcagctt
cCtgcATGCTGCTGCTGCTGCTGCTGCTGGGCCTGAGGCTACAGCTGTBUATCATCCCAGTTGAGGAGGA
GAACCCGGACTTCTGGAACCGCGAGGCAGCCGAGGCCCTGGCCTHATEEIGIMGCCTGCACAGACAGCC
GCCAAGAACCTCATCATCTTCCTGGGCGATGGGATGGGGGTGTARMIEIIBE CAGGATCCTAAAAGGGC
AGAAGAAGGACAAACTGGGGCCTGAGATACCCCTGGCCATGGACBERATETGGCTCTGTCCAAGACATA
CAATGTAGACAAACATGTGCCAGACAGTGGAGCCACAGCCACCEITIREBEGTCAAGGGCAACTTCCAG
ACCATTGGCTTGAGTGCAGCCGCCCGCTTTAACCAGTGCAACACGBCARBGEGAGGTCATCTCCGTGATGA
ATCGGGCCAAGAAAGCAGGGAAGTCAGTGGGAGTGGTAACCACTBCAGGAGGCCTCGCCAGCCGGCAC
CTACGCCCACACGGTGAACCGCAACTGGTACTCGGACGCCGACGTGGGTUEGLCGCCAGGAGGGGTGCCAG
GACATCGCTACGCAGCTCATCTCCAACATGGACATTGACGTGATCGGREEICGAAAGTACATGTTTCGCA
TGGGAACCCCAGACCCTGAGTACCCAGATGACTACAGCCAAGCTEEIMBHMCGGGAAGAATCTGGTGCA
GGAATGGCTGGCGAAGCGCCAGGGTGCCCGGTATGTGTGGAACRGIMITEBMGGCTTCCCTGGACCCG
TCTGTGACCCATCTCATGGGTCTCTTTGAGCCTGGAGACATGAAATATBAOGEGAGACTCCACACTGGACC
CCTCCCTGATGGAGATGACAGAGGCTGCCCTGCGCCTGCTGAGCAGGAMBTTTCTTCCTCTTCGTGGA
GGGTGGTCGCATCGACCATGGTCATCATGAAAGCAGGGCTTACERGEIGAGACGATCATGTTCGACGAC
GCCATTGAGAGGGCGGGCCAGCTCACCAGCGAGGAGGACACGUGITMENETIGUTGACCACTCCCACGTCT
TCTCCTTCGGAGGCTACCCCCTGCGAGGGAGCTCCATCTTCGGCE®IBBERBGGCCCGGGACAGGAAGGC
CTACACGGTCCTCCTATACGGAAACGGTCCAGGCTATGTGCTCABGGBCGGCCGGATGTTACCGAGAGC
GAGAGCGGGAGCCCCGAGTATCGGCAGCAGTCAGCAGTGCCCOIBBNITIMCGCAGGCGAGGACGTGG
CGGTGTTCGCGCGCGGCCCGCAGGCGCACCTGGTTCACGGCCHEAMIBGAGAETAGCGCACGTCATGGC
CTTCGCCGCCTGCCTGGAGCCCTACACCGCCTGCGACCTGGCGCGGCACGARCCGACGCCGCGCACCCG
GGTTAAc...-3'

pKMO85

Gal4(1-65)-
VVD-p65

Upper case in 5’ -> 3’ direction, Gal4(1-65), VVD and p65 transactivation domain, underlined sequences in 5’ -> 3’
direction, restriction sites Kpnl, Notl
5'-...ggtaccGCCACCATGAAGCTGCTGTCCTCCATCGAGCAGGCCTEACATCTGCCGGCTGAAGAAACTGA
AGTGCTCCAAAGAAAAGCCCAAGTGCGCCAAGTGCCTGAAGAAKRATIGBHESTACAGCCCCAAGACCAA
GCGGTCCCCTCTGACCAGAGCCCACCTGACCGAGGTGGAATCTBAGATTBGABAACCggtctatcgecacc
¢cggtccCACACCCTGTATGCCCCTGGCGGCTACGACATCATGGGCPACCKGATCATGAAGCGGCCCAACC
CCCAGGTGGAACTGGGCCCTGTGGATACCTCTGTGGCCCTGATACTIBABGCAGAAAGACACCCCCAT
CGTGTACGCCTCCGAGGCCTTCCTGTACATGACCGGCTACTCCABGTELCBAGGCCGGAACTGCAGATTC
CTGCAGTCCCCTGACGGCATGGTCAAGCCTAAGTCCACCCGCGABMAIITIFACACCATCAACACCATGC
GGAAGGCCATCGACCGGAACGCTGAGGTGCAGGTGGAAGTCGCTAAMMIBABBGGCCAGCGCTTCGTGAA
TTTCCTGACCATGATCCCCGTGCGGGACGAGACAGGCGAGTACARBAGRRIICTTCCAGTGCGAGACAGAG
ctgcagtacccctacgacgtgcccgactacgecgagitcCAGTACCTGCCT GACACCGACGACCGGCACCGGATCG
AGGAAAAGCGGAAGCGGACCTACGAGACATTCAAGTCCATCATE2A@EALICTCCGGCCCCACCGACCC
TAGACCTCCACCTAGAAGAATCGCCGTGCCCTCCAGATCCTCCGGCTCTARATCTGCCCCCCAGCCTTAC
CCCTTCACCTCCAGCCTGTCTACCATCAACTACGATGAGTTCCCTRAREATECCAGCGGCCAGATCTCTC
AGGCCTCTGCTCTGGCTCCAGCCCCTCCTCAGGTGCTGCCTCAGICTIGIACCAGCTCCAGCCATGGT
GTCTGCACTGGCTCAGGCACCAGCACCCGTGCCTGTGCTGGCTCCTBGAGGCTGTGGCTCCTCCAGCT
CCTAAGCCTACACAGGCTGGCGAGGGCACCCTGTCTGAAGCTCTIGIACAGCGACGACGAGGACCTGG
GTGCCCTGCTGGGCAACTCTACCGATCCTGCCGTGTTCACCCAMUIGRRAREACAACTCTGAGTTCCAGCA
GCTGCTGAACCAGGGCATCCCTGTGGCCCCTCATACCACCGAGCAIB/SBAATACCCCGAGGCCATCACC
CGGCTCGTGACAGGTGCTCAGAGGCCTCCTGATCCCGCTCCAGCEACGAABETGGCCTGCCTAATGGAC
TGCTGTCCGGCGACGAGGATTTCTCCTCTATCGCCGACATGGACGITCTGCEGTCCCAGATCTCCTCCGA
CTACAAGGACGACGACGACAAATGAgcggccegc...-3’
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Supplementary Table S2

Fitted model parameters obtained by a maximum likelihood estimation

Parameter Oopti o ot Unit
kgeact 0.3503 0.2980 | 0.4166 h1
kact 0.1826 0.1193 | 0.2851 h™t- (umol m=2 s~1)71
Kpasarmrna 1.7462 0.7918 | 2.8190 [MRNA,,,.](0) - At
kprodamrna 87.182 69.449 | 114.335 [MRNA,,](0) - h™t - (umol m™2 s 1)1
Kmrnanuczeye | 0.1597 0.1431 | 0.1793 h™1
Kdegmrnacyt 0.5312 0.4231 | 0.6965 h™1
keiseap 0.0426 0.0317 | 0.0594 U/L- [mRNAgy,](0)F - h~1
kaeg ceits 0.01072 0.0096 | 0.0122 h™t- (umol m™2% s~1)71
SExp3.SEAP 1.7943 1.6835 | 1.9045 1
Ospap 1.4382 1.2221 | 1.7244 U/L
OmRNA 16.6106 14.179 | 19.807 [MRN Ay, ]1(0)
Oxp3,SEAP 10.7874 7.7870 | 15.945 U/L
Okxp3 viab 7.3798 5.5220 | 10.658 %

o~ and o7 indicate the 95% point-wise confidence interval obtained by exploiting the profile

likelihood.
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