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Molecular Subtypes of Breast Cancer

“ Four recognized molecular subtypes ot breast cancer:
* Luminal A
* Luminal B
+ Basal (also called Triple Negative BC)
+ HER2-positive (ERBB2)



« 198 samples came from Bioconductor public website,
data is Breast Cancer TRANSBIG

* Samples were separated according to molecular subtype
using the Subtype Clustering Modelll!
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PANDA Algorithm!

* Main objective of PANDA is to find agreement between

data represented by multiple networks:
* Protein-protein interaction
* (Gene-expression (co-regulation network)

* TF-gene interaction (regulatory network)



TE-Motif Scan
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PANDA estimates the probability that an edge exists in a network and returns that estimate in
terms of Z-score units



* Responsibility(R;j): information flowing from TF i to gene |
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* Availability (A;): information flowing from gene j to TF 1

PP interactiong

v

TF-Motif Scan

A 4

Networko

Responsibility

PP interaction;

<

Network;

Co-regulationg

e

Availability

G

>

Co-regulation;

Al

i t
2 wow

o

=

k

fzf)) +Z( cf) —|§Wf;f)czi?




* Since regulation requires both that TF is responsible for

the regulation of a certain gene and that gene to be
available for regulation by that TF:

(t) (t)
2

e Wi = (1 - ) W + aW®

TF-Motif Scan

PP interactiong Networkg Co-regulationg

o s

Responsibility Availability

PP interaction; |« Network; P| Co-regulation;




“ Cooperation between TF’s 1 and m:
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* Update matrices:



Luminal A vs Luminal B: Transcription Factors

e > Gene

+ We looked at the transcription factors with the highest differential
targeting between the two networks with p-value < .001

= 25 key transcription factors (1 in Luminal A and 24 in Luminal B). At
least 6 of 24 are considered proto-oncogenes or interact with one

# CREBI - binds to cAMP response element, stimulates transcription

# ELKI can augment the growth suppressive function of BRCA1a/1b
proteins in breast cancer cells””. However, data did not show a
relationship with any BRCA gene, but it did with ELK4



« HINFP (MIZF) - interacts with MBD?2 and plays role in
DNA methylation (it has been shown that MBD?2
functions as a demethylase to activate transcription)!

“ JUN::FOS - mutation in regulator increases metastasis;
study suggests development of anti-c-Jun strategies in
breast cancer therapy!®!



[.uminal A vs Luminal B: Gene sets

Gene Set Enrichment
Analysisl®l. Genes
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Luminal A vs Luminal B: Gene Expression

* AURKA, BRCA2, CDK4, MYBL2 (cell cycle progression), MKI67,
and CCNBI1(involved in mitosis) are expressed significantly
higher in Luminal B than in Luminal A

* PTEN, a negative regulator and tumor suppressor, is expressed
significantly lower in Luminal B.

* MKI67 index could serve as a potential proliferation marker that
could successtully differentiate Luminal A from Luminal B

“ CDK4 has role in proliferation, cyclin inhibitors are currently in
early-phase development!®!

“ FGFRI1 gene amplification in Lum B (not significant), knockdown
of FGFR1 could reverse resistance to endocrine therapy[9]



Basal vs LLuminal B: Gene Sets

* Luminal B has enriched

gene sets involved with
extracellular activity,
structure, and cell
recognition. Basal-like
BC has enriched gene
sets involved with
mitochondrial
activityll%l and

Sets

proteolysis (breaking
down of proteins)

Basal-like Lum B



Future Goals

* Expand function/method of PANDA:
“ Currently bipartite network

« Effects of genes on genes
* Network Structure

* Differences among most aggressive subtypes
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