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Introduction

Regulatory network of CN-driving Expression
helps identify hotspots
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Deregulation network leads to the discovery of
subtype-specific primary aberrations
W

"
#
-

t-- " u F, L o -

: A e 3 o
. " . Yo Sge L el 3 ,
- -F‘I‘-h e 1 = 32, Ay

'5- oY, . ':‘_i-‘ Crn A : p il *‘ Huh g ,_.- q-
Cancer subtype 1 SRR SeRl e g e
£ g S '

) et g L " =

o kT S AT  Bob
PR T 2 VL y { b & L CH" 1 = % o -
VUSTERENY T Jolei i s
L +w " F " * *
+ + ey r
- -".' "
"

g21.33
g4l
g3
52
q253

a2
g23.1
333
q233
4.1
5.1

1132

]

|
qlla
qll
qdl.l
g3
q21.31
q21.32

pl3.1
pld

— Differential regulations
{deregulations)
P Conserved regulations

Cancer subtype 2

aE UNIVERSITY OF CANCER RESEARCH UK Jele

&% CAMBRIDGE



Phenotype

Sample subgroup |

Aim

To reveal the deregulation
network between
subgroups of samples

Sample subgroup 2

Copy number Copy number
alterations alterations
Expression Expression

levels levels
Deregulation
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®* One step inference of the dereqgulation network
® Introduce DANCE: a sparse inference model
®* Experiments on simulated data and cancer datasets
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Mistakes in network influence outcome get amplified
with two networks
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A DANCE
~) Deregulation Analysis of Networks between
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Copy-number and Expression
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DANCE

| Sparse
Expression data Copy number data gefficients
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Experiments on HMM simulated data:
The sparse method outperforms others in most situations

True positive rate

Data: HMM model for copy
number simulation

Sparse conserved and
deregulation networks:
coefficients from normal
distributions

Methods to compare:
Gaussian Graphical Model,
Partial Least Squares,
DANCE.

Prior knowledge: number of
edges in both conserved and
deregulation networks.
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Hotspots responsible for pathway deregulation
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Hotspots responsible for pathway deregulation
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Experiments on three breast cancer datasets:

Good overlap among three datasets shows the
robustness of the algorithm

Overlap of hotspots

13%

13%

@® Chin etal. 2006
Chin etal. 2007

Curtis etal. 2010(in preparation)

Deregulation in ER- breast cancer based on 12 KEGG pathways
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Summary

® Introduce DANCE, a statistical package for the
Inference of deregulation network in disease subtypes

® The sparse model is efficient in large-scale data
modelling

® DANCE shows good accuracy in simulated
experiment and robustness on real biological data

® Hotspots leading to deregulated pathways exhibit
genomic imbalance or imply trans-regulations
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Thank you!

Questions?
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