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Additional file 3:
Formulation of the posterior distribution

For our Bayesian parameter estimation framework we need to formulate the
posterior distribution,
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We will first define the likelihood function I,(#). Therefore, we assume log
normally distributed error models for each individual measurement,

Y/;(tk) ~ log N(log Ii(tk)y U?k)>
which leads to

Y;(tk) ~ log N(log x;(tx) — log z;(t*), o7, + 07,)

for the normalized data, where o2, denotes the error of the reference exper-
iment for protein i.

For the global response coefficients R;;, i, j = 1,2, 3 we take the values in [1],
which consist of four replicates. As described in the main manuscript, the global
response coefficients (GRC) are defined as
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where v; = pRaf, vo = ppMEK, v3 = ppERK. The variables 171-(5'7) and 171-(6)
denote the (quasi) steady state activities of component 7 in the case of silencing
of component j and in the control case, respectively. In order to approximate
these steady state values, measurement time points were set to tg%g = 5 min
and tNSE € {5,15} min (for more details we refer to [1] and references therein).
Hence
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where v;”7’ (t) and vZ(C) (tx) denote the activities of component i at time point
t in the case of silencing of component j and in the control case, respectively.

Rij =~ Rij(tk) ~ 2



The table in Fig 2 in the main manuscript lists estimates IE(Rij(tk)) and
0(R;j(tr)) extracted from the data in [1]. To remain consistent with our hy-
pothesis of log normal distributions for the (normalized) Western blot signals,
we decided to use these estimates to obtain respective estimates for the param-
eters of the quantity
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since corresponding measurement values Yl’](tk) also follow a log normal
distribution. Therefore, we resolved R;;(tx) for z;;(tx) to get
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According to this, estimates for the parameters of the log normal distribution
of Y/ (t,) were set to
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In summary, the resulting likelihood function reads:
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Here, m € {EGF,NGF} denote experiments with different growth factors,
the indices ¢ = 1,2,3 and j = 1,2,3 enumerate the three output variables z;
and the three silencing experiments siRaf, sSsIMEK and siERK, respectively. The
time points t; € {10, 15,30,60} min refer to the meausurement time points in
the control experiments, and tZGE = 5 min for the time point that is used to
determine the global response coefficients in case of stimulation with EGF and
tggg € {5,15} min for the two time points used in the respective NGF experi-
ments. We note here that ¢, = 5 min does not appear in the likelihood function,

since measurements at this point were used as reference experiments.
Since a priori nothing was known about the values of the parameters
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we decided to use almost non-informative prior distributions. This was done
by assuming uniform distributions on the logarithmic scale for all parameters but
K in order to allow for covering several orders of magnitude for these parameters.
For details on the choice of the prior boundaries and the optimization and
subsequent sampling we refer to Additional file 4.
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