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! Introduction
> Cell signaling  is part of any communication process that governs basic 
activities of cells and coordinates multiple-cell actions.
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! Signaling pathway

Chemical signals
● Hormones
● Neurotransmiters
● Growth factors
● Cytokines
● Drugs

Activation & Inhibition
● Phosphorilation
● Dephosphorilation
● Glycosylation
● Ubiquitination
● Methylation

Cellular Function
● Apoptosis
● Survival
● Growth
● Migration
● Proliferation
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! From cell to pathways
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! From cell to pathways
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! From cell to pathways
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! Overview / Our aim

We seek for a simple transformation from individual gene expression profiles to profiles of circuit 
activity (and functional activity).

Case Vs Controls Case Vs Controls

Signaling pathways /circuits 

Case Vs Controls
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“Torture the data, and it will confess to anything.” 
– Ronald Coase
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! Pathways layout
Take pathways 

information
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! Meaningful subpathways

Effector subpathway
> Subpathway including any node from any receptor to one effector protein
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! Computing the signal
1) Compute a node score based on the expression.
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! Computing the signal
1) Compute a node score based on the expression.
2) Compute signal passing through each node n.
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! Signal values
1) Input signal 1 in any input node
2) Compute the signal through each node iteratively
3) Loops can be processed
4) Subpathway signal: last node signal
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! Functional annotation

Samples

Gene A
Gene B
Gene C

.

.

.

.

.

.
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! Functional annotation
1)  Estimate effector proteins activation

SamplesSamples

Path 1
Path 2
Path 3

.

.

.

.

.

.

.

Gene A
Gene B
Gene C

.

.

.

.

.

.
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! Functional annotation
1)  Estimate effector proteins activation
2)  Annotate effector proteins functions

Samples
SamplesSamples

F1
F2
F3
.
.
.
.

Path 1
Path 2
Path 3
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! Functional annotation
1)  Estimate effector proteins activation
2)  Annotate effector proteins functions

�  Uniprot keywords
�  GO annotation

Samples
SamplesSamples

F1
F2
F3
.
.
.
.

Path 1
Path 2
Path 3

.

.

.

.

.

.

.

Gene A
Gene B
Gene C

.

.

.

.

.

.
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! Case study: Breast Cancer

1)We will work with a Breast Cancer dataset from the repository 
The Cancer Genome Atlas: 

http://hipathia.babelomics.org/doc/doku.php?id=worked_example_
differential_example 
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! Perturbation effect tool
In our model, signal transduction is usually modulated through all 
nodes between a membrane receptor and an effector protein

Membrane Receptor

Effector protein
Intracellular signaling proteins
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! Perturbation effect tool
This approach offers a powerful framework to design targeted 

therapies with minimum resources.
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Perturbation effect tool
We can use the same machinery to virtually explore the 

consequences of knocking out (or overexpress) a gene in signal 
transduction.
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! CyPathia
The signal propagation model has been implemented also for Cytoscape community
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@ClinicalBioinfo


