Phosphoproteomic analyses reveal novel
cross-modulation mechanisms between two
sighaling pathways in yeast
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Experiment ( measure the phosphorylation
changes occurring within the cell )
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Materials and Methods

Saccharomyces cerevisiae strain used for all the double time course experiments was a BY4741
with a MATa cdc28::KanMX +pJU1203 (pRS 416; CDC28as1 = F88G) LYS2-met15 genotype

Cdc28-as allele that can be inhibited by means of 1-NA-PP1, the ATP analog “PP1 analog 8”
(D’Aquino et al, 2005). Chas been test)

present in all mode]s‘ In Drder to account for model fit and its leUtS CODSider, for example, that Hot1 is phOSphUrY]atEd at
number of data points while penalizing an increase in the number ~ S!93 by Hogl doubly phosphorylated at T174 and Y176. The

. . ) change over time in abundance of Hotl_S153 can be therefore
of parameters, the AIC was defined as shown in the following 5 -
i represented as:
equation:

i Il n
Hotl_S153 = [(1 _ Hogl_T174_Y176"(k" + Hogl_T174_Y176 ))

AIC = n log(MSE) + 2k 1(k" +1)

—HOtl_SlSS} X THot1_S153
where k is the number of parameters and n the number of data

points. where the level of Hotl1_S153 depends on the abundance of

Hogl_T174_Y176 and on a degradation rate that assumes that
using the CelINOptR and CNOrode R packages. dephosphorylation is proportional to the abundance of Hotl_S153.
The parameter t is a time-scale of the activation of Hotl_S153,
and both n and k are the parameters of a Hill function for

normalization.



Duplicate experiment only in one stimuli
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Computation and qualitative
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changes in phosphorylation
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4 presumably playing multiple roles



A classification of NaCl—- or pheromone—
induced effects on dynamic P—pep patterns
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Ssk1l S673 and Pbs2 S68, both associated with the HOG pathway, were significantly affected only by pheromone.
the majority of the Shape Effects within the pathway components can be attributed to pheromone.
the majority of the Intensity Effects are due to NaCl
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Quantification of the NaCl- or the pheromone-
induced influence on the P—pep behavior

1. In this context, the term specificity [ =_ TSI | B s stis | s et
is defined as the ratio between the R ’ ul '
response of a P-pep to Stimulus_1 e st | mel_tol i vl ol o
alone (i.e. the time-resolved dynamic | Fﬂmﬂfqm::fZZS:zfuBz T

of a P—pep when only Stimulus 1 is
being applied) and the response of the

same P-pep to the combination of = £ T
i i 618 , g ......... 819 smﬁ
StlmulgsTl.and St%mulus_z. o ( oy /e e
2. A specificity ratio below 1 indicates f o
that Stimulus 2 amplifies the effect |
of Stimulus_l. [ B
3. A ratio above 1 indicates that b
Stimulus 2 inhibits the effect of
Stimulus 1. s

4. If ratio is around 1, then
Stimulus 2 has no significant
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Hypothesis validation
by logic modeling

Select consistent behavior

&

Coefficient of variation<25%

Merge similar trajectories
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