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m Modeling molecular diversity in cancer

ldentifying and understanding “omic” determinants
of therapeutic response in breast cancer

A collection of cell lines as a model of molecular and
biological diversity
* Three integrative biology examples
» Associating pathways and markers with response
»Modeling MEK signaling diversity using pathway logic
»Bayesian network models of AKT signaling

Integrative Cancéfr_/. LN D.N’n—-V-(nVf
n ot? § E v /

Biology Program (SOt X

N



]

N Modeling molecular diversity in cancer

ldentifying and understanding “omic” determinants
of therapeutic response in breast cancer

e A collection of cell lines as a model of molecular and
biological diversity

Integrative Cancér/ ‘*_Q!!’s_. D,V 51—\

BiOlOgy PrOgram R /\/’” N R \ V(nvi



]

Model reqguirements

ldentifying and understanding “omic” determinants of
therapeutic response

 The molecular abnormalities that influence drug response in
primary tumors must be functioning in the model

e The panel must have sufficient molecular diversity so that
statistical analyses will have the power to identify molecular
features associated with response
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= A Cell lines as models of primary
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M breast tumors

A collection of 50 cell lines retain important
transcriptional and genomic features of primary tumors
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N Modeling molecular diversity in cancer

Integrating “omics”, mathematical models
and functional cancer biology

* Three integrative biology examples
» Associating markers with response
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oo £ Associating molecular markers with
=\ response to lapatinib
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Test: Cell line markers predict

response in HERZ2 positive patients

EGF30001: Arandomized, Phase Il study of Paclitaxel + Lapatinib vs. Paclitaxel + Placebo
HER2, GRB7, CRK, ACOTY9, LJ31079, DDX5
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N Modeling molecular diversity in cancer

ldentifying and understanding “omic” determinants
of therapeutic response in breast cancer

* Three integrative biology examples

»Modeling MEK signaling diversity using pathway logic
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. Hierarchical analysis of Pathway curated

u}‘ n network model

Logic states and rules

| CEmB)
Baseline levels populate PL model states [

Rules define predicted pathway activity

Protein Transcript
abundances levels
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: Example network of
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ohe cell line
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coreee) ﬂ Hierarchical analysis of network features
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S Test: PAK1* luminal cell lines are more
sensitive to MEK inhibitors
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N Modeling molecular diversity in cancer

ldentifying and understanding “omic” determinants
of therapeutic response in breast cancer

* Three integrative biology examples

»Bayesian network models of AKT signaling
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- Therapeutic agents show strong
luminal subtype specificity
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AKT pathway inhibitors show

BERKELEY LAD

N strong luminal subtype specificity
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. Bayesian network analysis reveals AKT
dependent signaling in luminal lines

Prediction: PI3-kinase pathway mutations will occur
preferentially in luminal subtype cell lines
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,-\| Test: AKT-inhibitor responsive cell lines carry
ﬂ PI3-kinase pathway mutations
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