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Presentation Notes
The significan gene list paradignm, while somewhat succesfull, the molecular profiles haven’t been validated in subsequentt studies
There could be many reasons for this
	molecular heterogeneity of the samples�	genes themselves do not operate indepently but rather function as elements of complex pathways


The Key Idea

 This methodology was developed with

Dr. John Quackenbush
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Presentation Notes
This methodology was developed with Dr. John and is part of my disseration project. We proposed to analyze the behavior of functionally related group of genes, to identify grousp that are better predictors than invividual genes
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Bioconductor -

QOPEN S50URCE SOFTWARE FOR BIOINFORMATICS

Home = Bioconductor 210 » Software Packages » GeneGroupAnalysis

_ Workflows »
GE”GGFOUDA“&'YSlS Commeon Bioconductor workflows

include:

* Qligonucleotide Arrays

Gene Functional Class Analysis * High-throughput Seguencing
= Annotation
= Variants

Bioconductor version: Release (2.10) * Flow Cytometry and other assays

R package providing functions to peform gene-set significance analysis over simple cross-sectional or
time series data designs.

Author: Alejandro Quiroz-Zarate and John Quackenbush

Maintainer: Alejandro Quiroz-Zarate <aguiroz at hsph.harvard.edu>

To install this package, start R and enter:

Mailing Lists »

E sou rc?["hﬁtp: ..-"..-"bincnnducttl:nr'l.rn rg/biocLite.rR") : Post questions about Bioconductor
biocLite("GeneGroupanalysis") packages to our mailing lists. Read the
e T e e ' posting guide before posting!

To cite this package in a publication, start R and enter: + hioconductor

* bioc-devel



e Example (real data set)

— Gene expression from tumor samples
e 209 ER+ and 135 E-
e GEO reference accession numbers:GSE2034,GSE5327

— Affymetrix U133A

— Conceive the data set with a
Cross-Sectional Design
— Question of interest:

e What are the biological mechanisms that drive the
differences in Estrogen Receptor status?



Estrogen Targets Tissues
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Presentation Notes
Estrogens are hormones, which means that they function as signaling molecules. A signaling molecule exerts its effects by traveling through the bloodstream and interacting with cells in a variety of target tissues.
The breast and the uterus, which play central roles in sexual reproduction, are two of the main targets of estrogen. In addition, estrogen molecules act on the brain, bone, liver, and heart.



Estrogen and Cancer
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Presentation Notes
Paradoxically, estrogen can be both a beneficial and a harmful molecule. 
The main beneficial effects of estrogen include its roles in
1.	programming the breast and uterus for sexual reproduction,
2.	controlling cholesterol production in ways that limit the buildup of plaque in the coronary arteries, and
3.	preserving bone strength by helping to maintain the proper balance between bone buildup and breakdown.
Unfortunately, in addition to these important beneficial effects, estrogen can also be harmful. The most serious problem arises from the ability of estrogen to promote the proliferation of cells in the breast and uterus. Although this ability to stimulate cell proliferation is one of estrogen’s normal roles, it can also increase a woman’s chance of developing breast or uterine cancer.



Estrogen Receptors
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Estrogen receptors normally reside in the cell’s nucleus, along with DNA molecules. 
In the absence of estrogen molecules, these estrogen receptors are inactive and have no influence on DNA (which contains the cell’s genes). But when an estrogen molecule enters a cell and passes into the nucleus, the estrogen binds to its receptor, thereby causing the shape of the receptor to change. This estrogen-receptor complex then binds to specific DNA sites, called estrogen response elements, which are located near genes that are controlled by estrogen.
After it has become attached to estrogen response elements in DNA, this estrogen-receptor complex binds to coactivator proteins and more nearby genes become active. The active genes produce molecules of messenger RNA, which guide the synthesis of specific proteins. These proteins can then influence cell behavior in different ways, depending on the cell type involved.



Estrogen Receptor-Negative
Breast Cancer
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Unlike normal breast cells, cancer cells arising in the breast do not always have receptors for estrogen. 
Breast cancers that DO have estrogen receptors are said to be “estrogen receptor-positive,” while those breast cancers that DO NOT possess estrogen receptors are “estrogen receptor-negative.” In women with estrogen receptor-positive cancers, cancer cell growth is under the control of estrogen. Therefore, such cancers are often susceptible to treatment with tamoxifen (Nolvadex®), because tamoxifen works by blocking the interaction between estrogen and the estrogen receptor.
In contrast, the growth of estrogen receptor-negative cancer cells is not governed by estrogen and is not treated with tamoxifen.
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