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Transformation Transformation

From Structural Topological properties of the heterogeneous network ............cuueueueee.

Real Network

'I Cooperativity of Networks into Distance

Shuffled Network To assess how PPl and TRI complement each other
we shuffled the interface between the two networks
and build a 'shuffled network' on which

statistical properties can be compared

with the real network. Thus, in both networks
topological properties of each subnetwork
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re kept the same.

shorter.

From one protein, directed distance
Is computed to other proteins.
Compared to the real network,
in the shuffled network, distance are
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Pourcentage of protein reached from one protein
within a distance in the network

") Structure in Layers Upstream of Regulation

A protein is linked to about 8 other proteins in mean |

We observe an non trivial repartition of links between layers of Transcriptional Factors,
putative CoRegulators, and putative Co-coreqgulators

Co-Coregulator

Co-Reqgulator

One CoRis linked to about 12 Co-cor.

O O O M Transcriptional Factor

One TF is linked to about 2 Co-r.

O Regulated Gene

One Gene is requlated by about 3 TFs

To validate the structure in layers, we add protein localisation data for each layer.

-Most of TFs and Co-Rs are in the nucleus.

-Further, Nucleolus and Nuclear pores are made of CoRs.
-Further, Co-cors are next in communication parts

-Very small proportion of these first tree layers

are in far from the nulceus closed in organelles
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Spatial representation of layers in a Cell
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Other: Cell wall, ER lumen, golgji,
mitocondria, plasma membrane

vacuolar membrane, actin and tubulin,
cytoskeleton, nuclear envelope

Localisation of each layer is awaited and validates layers
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Example of Motifs
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Feedback-Loops

Overexpression of loops including PPI
... but sensitive to hypotheses in the underlying statistical model
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assuming known:

and parameters:

How we predicted number of motifs,

- Number of Transfriptional Factors (TF)
- Number of Regulated Gene (RG)
- Number of TRIs (TTN)

- Number of PPl between a TF and a RG (TPS)
- Number of Proteins (PN)

- Motifs parameters Number (PM, SM, TTM, TPM)
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4 Galactose, new dynamical properties

This is an example of a dynamical study of a miss understood heterogeneous loop found,
from which new biological knowledge can be suggested.
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\4 Loop
\\ GALSO0
GAL3

Re ceptor + Galactose <> Gal4 + Bounded Re ceptor
Gald — Gald + Gal380
Gald + Gal380 <> Re ceptor

Galactose dependent genes
—

Yeast adapts its galactose receptor concentration:
when receptor is consumed, new receptor is produced.

d(Galactose)
dt

d(Receptor)
dt

This loop acts as a derivator:

to a step input of galactose, Gal4 answer is a pulse.

=K, .CstS.CstR— K, CstS Recptor — K, CstR.Galactose

= (K, .CstS +1).CstR — (K, .CstS + 1).Re cptor — K, .CstR Galactose

Galactose (input)

Concentration

Gal4 (output)

The loop includes a slow TRl and a quick TRl,
but suprisingly, this makes the feedback loop faster

due to the slow interaction.

Time

plateau Gal4
with delay for slow TRI

Concentration




