
Abstract #P3-06-07Integrated genomic and pathway analysis reveals key pathways 
across breast subtypes

INTRODUCTION
We have created the Five3 Analysis Pipeline to streamline discovery of individual samples’ 
mutations, small indels, copy number alterations, genome rearrangements, expression changes, 
and resulting pathway activities. By applying this pipeline to the TCGA breast cancer datasets, we 
recapitulate established breast subtypes at a pathway-dependent level. For example, basal tumors 
appear enriched for proliferation pathways compared to luminal samples within this cohort.  
Expanding the pathway analysis to include TCGA lung cancer samples, we find similar 
subnetworks activated between basal and squamous lung and between luminal and lung 
adenocarcinomas. This hints at similar genomic mechanisms for these subtypes independent of 
tissue of origin. Finally, by analyzing genomic alterations across all breast cancers we see 
mutational clusters in PIK3CA that correspond with publicly-available hotspots [1]. Interestingly, we 
find that samples with mutations clustered in exon 21 (kinase domain) are upregulated in 
proliferation-related pathways relative to other domains, independent of subtype and TP53 
mutation status.
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Key Points 
• Automated Analysis Pipeline to discover mutations, indels, CNVs, rearrangements, 
expression changes and pathway activities 
• Powerful sequence analysis designed specifically for processing matched tumor/normal 
samples 
• Integrated PARADIGM Pathway analysis find subnetworks of significant activity between 
subtypes or phenotypes of interest

FIVE3 ANALYSIS PIPELINE SUMMARY
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• Cancer web analysis pipeline capable of taking raw sequencing data to interpreted 
pathway activities

• Powerful suite of tools to allow visualization and analysis of mutations, copy-number, 
expression and pathway activities in an integrated fashion

• Pathway analysis reveals critical hubs that may provide opportunities for additional 
targeted therapies
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How Do NCI and NHGRI 
Receive Input About TCGA?

A group of outside experts, called TCGA External Scientific 
Committee, provides input to NCI and NHGRI on 
all aspects of the pilot project. The committee provides 
perspectives from all communities, including patient 
advocates, clinicians, and scientists, and facilitates 
communication across all communities. 

Prior to undertaking the project, NCI and NHGRI held 
a series of meetings to gather input from the scientific and 
advocacy communities about TCGA. In addition, specific 
forums are being held to bring together members of TCGA 
network and experts in brain cancer, lung cancer, and 
ovarian cancer so they can collaborate as TCGA studies 
these cancers. 

 
In the Future, How May TCGA Improve 
Diagnosis, Treatment, and Prevention  
of Cancer?

TCGA will help the cancer research community 
better understand the genetic changes associated 

with cancer.  

This improved understanding may lead to:

•  New targets for cancer therapeutics

•  Better tools for assigning patients to clinical trials

•  More personalized treatment plans for each      
    patient

•  Better diagnostics to assess risk for specific 
    cancers

•  Improved strategies for cancer prevention

 

How Will NCI and NHGRI Evaluate TCGA?

Success factors for the Pilot Project include completion 
of genomic analysis of the three initial types of cancer, 
identification of specific alterations in genes associated with 
cancer, and the ability to differentiate cancer subtypes based 
on genomic changes. 
 

How Can I Get More Information? 

For more information about TCGA, including policies, 
participating institutions, and progress, please visit  
http://cancergenome.nih.gov.

Or contact us at:

Office of Cancer Genomics
National Cancer Institute
National Institutes of Health
Building 31, Room 10A07
31 Center Drive, MSC 2580
Bethesda, MD 20892-2580

 

For more information about the National Cancer Institute 
and its programs, please visit http://cancer.gov.

For more information about the National Human Genome 
Research Institute, please visit http://genome.gov.

Five3
g e n o m i c s

1.  Forbes, S.A et al. COSMIC: mining complete cancer genomes in the Catalogue of Somatic Mutations in Cancer. Nucl. Acids Res. 
(2011) 39: D945-D950


2. Andreas G. Bader, Sohye Kang, Li Zhao & Peter K. Vogt. Oncogenic PI3K deregulates transcription and translation. Nature 
Reviews Cancer 5, 921-929 (December 2005).

PIK3CA MUTATIONAL ANALYSIS
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LUNG SUBTYPE CORRESPONDENCE
Pathway Hubs Define Breast Subtypes Comparing Basal/Luminal to Lung Sq/Ad
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Mutated Domains Result in Differential Pathway Hubs
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Sign up for beta access:  http://www.five3genomics.com/beta
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