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Signal transduction

Cellular mechanism
which allows the cell to
respond to different
stimuli by means of
biochemical reactions

Signaling pathways

Cascades of protein
activations and
inhibitions
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Effector proteins

Last genes of the network, responsibles for performing the
corresponding molecular function
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Normalization

The expression matrix is normalized to [0,1]

Options

I By quantiles: a quantiles normalization is performed

I By gene: the normalization is performed by rows

I Percentil: normalize taking the percentil



Signaling pathways
analysis

Marta R. Hidalgo

Signaling pathways

Databases

Pathway methods

Preprocess

Modeling KEGG

Subpathways

Normalization

Method

Computing the signal

Functional annotation

Further analysis

Exercises

Method



Signaling pathways
analysis

Marta R. Hidalgo

Signaling pathways

Databases

Pathway methods

Preprocess

Modeling KEGG

Subpathways

Normalization

Method

Computing the signal

Functional annotation

Further analysis

Exercises

Method



Signaling pathways
analysis

Marta R. Hidalgo

Signaling pathways

Databases

Pathway methods

Preprocess

Modeling KEGG

Subpathways

Normalization

Method

Computing the signal

Functional annotation

Further analysis

Exercises

Method



Signaling pathways
analysis

Marta R. Hidalgo

Signaling pathways

Databases

Pathway methods

Preprocess

Modeling KEGG

Subpathways

Normalization

Method

Computing the signal

Functional annotation

Further analysis

Exercises

Node values

I Plain nodes: Percentil 90 of the genes included

I Complex nodes: Compute value of each node, take
percentil 10
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Signal value through a node

For node n

Sn = vn · (1 −
∏
si∈A

(1 − si )) ·
∏
sj∈I

(1 − sj)

Sn : Signal value through n

vn : Node value

A: Activation edges

I : Inhibition edges
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Functional annotation

Subpathway function ∼ Effector protein function

I KEGG annotation

I Uniprot keywords

I GO annotation
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