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Introduction

PATHWAY = Series of actions among molecules in a cell that leads to a certain

product or a change in a cell
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Current methods
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Current methods

e Measures for each subgraph >
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Pathway analysis - Pipeline
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Pathways analysis — Step 1

Simplifying pathway network

« ACTIVATION: Activation, Phosphorilation, Indirect, Expression, Compound,
Dephosphorilation, Methylation

« INHIBITION: Inhibition, Ubiquination

« GROUP: Group, Binding/Association



Pathways analysis — Step 2

Calculating active/inactive distributions for each gene

Probe: 1664638 at

'l

Real distribution
Active distribution
Inactive distribution
Adjusted distribution
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Pathways analysis — Step 3

From expression data to gene activation probability data

oz o3 o4

o

oo

Probe: 1554638 at

]

Real distribution
Active distribution
Inactive distribution Considering x the expression value:
Adjusted distribution
' 111 f1(x)
P(Activated|x _
ITo fo(x)+11 f1(z)5)
i . - Where:
T T T . —  f1 = Active distribution
2 4 B 8 10 —  f2 = Inactive distribution
— Tl =Proportions in the population for each

distribution
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Pathways analysis — Step 4

From gene to subpathway activation probability

Activation:

‘ >‘ - P(A activated)*P(B activated )

Inhibition:

‘ ‘ - [1—P(A activated)]* P (B activated )

Multiple paths:

Inclusion-Exclusion
- Principle
(Finite sets union)

11



Pathways analysis — Step 5

Differential subpathway activation analysis
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Pathways analysis — Step 5

Differential subpathway activation analysis
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Pathways analysis — Step 6
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Practical example

APOPTOSIS
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Practical example
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Pathway analysis - Pipeline
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Simplifying
~ the network
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Expression

data
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Sequencing Data - First proposal
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Sequencing Data - First proposal
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Seqguencing Data — Second proposal
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