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overview

a tiny (Bayesian) network from literature
gene target identification
visualising PubMed citations
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importance

concentrates on basic components of a system
illustrates what Bayesian networks CAN represent
causal links/networks can be inferred from interventions
likelihood functions are an unbiased way to do this
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neutrophils

¢ produced in the bone marrow and circulate in the
blood

¢ are an abundant type of white blood cells

¢ respond to infection and attack bacteria and other
foreign invaders directly

o in the presence of -Met-Leu-Phe (fMLP), neutrophils
polarise within 1-2 minutes
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highlights

¢ 3 components system; measure intensity and polarity

o perturbations to signaling modules in stimulated
neutrophils reveal crosstalk network

o network crosstalk dynamically changes during the
neutrophil polarization process

o signalling activity and polarity are shaped by distinct
patterns of crosstalk

o persistent crosstalk networks flow in opposite
directions for intensity and polarity
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abstract
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Integrated change over time (mean * standard error)
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-
Intensity

point causality
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persistent causality
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BN learning with interventions

Take one:
o flatten time
¢ all time points of an intervened node are "set"
o 3 variables, 30 measurements per phenotype

Likelihood:

unbiased function that estimates the fit of a model (here
Bayesian network) to some data

P(M|D)
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lo and behold

o

Intensity (Greedy 0.6) Polarlty (SA 0.7)




3-nodal BNs
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Intensity revisited
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bottom line

abstracts to basic components of a system

a way forward to bridging The Gap

causal links/networks can be inferred from interventions
likelihood functions are an unbiased way to do this
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motility screen

Co-analysis of (1) a motility screen of breast cancer cell
lines and (2) the gene expression profiles of the panel
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BC motility screen

Random Cell Migration of Human Breast Cancer Cell
Lines.
(Withheld in this version as it is unpublished data.)
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target identification

o cell motility screen: 45 cell lines
o adhesome library: 575 genes

o Rotterdam microarrays:
39 cell lines, 22,283 probes

Common

e adhesome: 519 genes, 33 cell lines
14 basal, 19 luminal

¢ genome: 12466 genes

objective: find most influential genes for phenotype

—-p. 20



methods used

Linear regression: each gene tested separately

6= agi +c
o =agi+ pt+c
anova (analysis of variance)
provides a confidence on the fit: p-value

Do calculus: assume Gaussians and take into account
parents in a constructed network.

D O

N



network ex. sparse
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network ex. dense
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significant hits (LR)

linear regression, typed (33) cell lines :

P<0.01 p<0.05 g<0.01 g<0.05
library 93 154 39 90
gwide 1391 2905 93 847
common 93 154 9 62

tested
519
12, 465
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choices

{LR, PC} x {lib, gen,lgr} x {typ, all, bas, lum}

Stratify
top-tier
o LR x {lib,gen} x typ
o PC x adh x all

lower-tier
o LR x {lib,gen} x {bas,lum}
o PC x {gnm,lgr} x all

Total ? Positive + Negative ? Controls !?
Measure of success ?
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bottom line

We provide 2 different ways in which to prioritise between
genes that are all relevant (adhesome library).

Among the top hits of the genome-wide search we
identified genes that could easily be included in the
adhesome library.
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orisit?

new microarray set

39 common cell lines 114 samples

18 Basal lines 7 Basal A 11 Basal B
21 Luminal

focus:
LR to select new genome-wide candidates, use those to
build networks to select top candidates.
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pubGraph

from a seed set of papers collect and display all papers
citing them (recursively)

o interrogate PubMed
o store incremental local copies in a variety of formats

e Vvisualise and graphs and extract information
interactively
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o Cytoscape Desktop (New Session)
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bottom line

Can be used to quickly and efficiently navigate literature in
a specific area.

|dentify hubs.
Connect pdfs for immediate browsing.
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