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In cancer the structure of the genome

can be heavily disrupted
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Amplifications and Deletions across the
entire genome can be detected using array
CGH
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A Sample 1 Array CGH: Chromosome 1q Sample 2 Array CGH: Chromosome 1q
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We analyzed four breast cancer subtypes

% of breast 15-20% 10-15% 20% 40%

cancers
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Corelates to histologic grade

Rea?onse to Chemotherapy

mecal theray L ——
Triple negative tumours respond best to Luminal A tumours respead best 10 endocrine
chemotherapy, simiar to other aggressive cancers. therapy, e.g. antiestrogen or aromatase inhibitor,
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human breast tumours

e Camcer Cenorne Adas Network

-0 TR e L AL



Our method identified the region of
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Luminal A: An amplification at the site of the
Progesterone Receptor gene

Patient X167 on 11q
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Regions detected in Basal Patients
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TAaCGH is a method within statistical
genetics: topological genetics

If E(y|g) is the average phenotype for individuals with genotype g = (g, ...gp) then
we can hypothesize that

P
E(ylg) = p+Y_ a;z;
J=1

Where z; are the genetic loci and ay are the effects
What we have done is to substitute the elements z; by S8y(z;) when performing
statistical tests.

|
E(ylg) = p+ D a;B0(z;)

J=1
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Can we include genetic interactions?

And a more general model in which pairwise interactions are considered

p p
E(ylg)=n+) Bizi+ Y, w2

j=1 ij=1

Where as before 2; are the genetic loci and f; are the effects and +;; is a binary

variable
Phenotype Markers: z; Phenotype
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Hypothesis: Genetic interactions in
the form of co-

amplifications / deletions can be
detected by (31
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Computer simulations suggest that p;
curves can detect co-occurring copy
number ehanges
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Oncogene, 2000 Apnl 30; 28(17): 18921903, dor: 10, 1038/on¢ . 2009 34

Co-amplified genes at 8p12 and 11q13 in breast tumors cooperate
with two major pathways in oncogenesis

Serena 8. Kwek' ' Ritu Royz. Hua Zhou''5, Joan Climent' 2, Jose A. Martinez-Climent*,
Jane Frldlyandz-s- . and Donna G. Albertson <0

' Cancer Research Institute, University of California San Francisco, San Francisco, CA 9§4143-0808

» 60% probes are in 8p/l Iq

» Test set: 9 patients contain
the co-amplification (by
inspection),

» Control set: no aberration

set was generated
artificially by mixing data

0.0

T T I
0.5 1.0 1.5

» Significant p=0.045



In order to detect co-occurring we need to be
able to compute the cycles
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B1 also detects single amplifications
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Peaks detected do not necessarily persist
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Patterns may change during filtration
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B1

Proposed statistical method for inverse
problem
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Co-amplifications detected in 179
across three different data sets
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Generators are the product of co-
amplifications not of single CNAs
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TAaCGH suggests an interaction in 4q
for basals
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Conclusions and future research

We are expanding TAaCGH to identify genetic interactions

Genetic interactions are in the form of co-occurring copy number
changes and/or the finer structure of copy number changes.

In the ERBB2+ subtype we find co-expression of different regions of
| 7q. In Basal we find co-expression in 4q

Next:
|dentify whether gene expression is regulated by these profiles

Generalize to other situations in statistical genetics: topological
genetics!
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