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The Cancer Genome Atlas (TCGA)

Mission: 
A comprehensive and coordinated effort to 
accelerate the understanding of the molecular 
basis of cancer through the application of 
genome analysis technologies, including large-
scale genome sequencing

https://cancergenome.nih.gov/
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A Decade of Discovery

2006: Pilot Phase of TCGA

“The Complexity of Cancer Requires a 
Comprehensive Atlas of Genomic Alterations 
to Derive Medical Solutions”
NCI/NHGRI Workshop
July, 2005

https://cancergenome.nih.gov/abouttcga/overview/history
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A Decade of Discovery

TCGA Pilot 
Phase Begins

TCGA Expansion 
Phase Begins

TCGA Production 
Ends

2009: Expansion Phase of TCGA

“We are about to see a quantum leap in our 
understanding of cancer…”
NIH Director Francis Collins, MD, PhD
September, 2009

2015: Production Ends for TCGA

“… although the project is concluding, it is 
really just beginning.
John Weinstein, Chair of Bioinformatics, MD Anderson Cancer Center
May, 2015

2006: Pilot Phase of TCGA

“The Complexity of Cancer Requires a 
Comprehensive Atlas of Genomic Alterations 
to Derive Medical Solutions”
NCI/NHGRI Workshop
July, 2005
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TCGA Data Size and Scope

Data Types:

DNA Sequence

RNA Sequence/Expression 

Copy Number Alterations

DNA Methylation

microRNA Expression

Functional Protein Assays

Clinical Data

https://cancergenome.nih.gov/
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TCGA Data as a Community Resource

2012-2016before 2012 2016 - forward

https://gdc.cancer.gov/

2,775 Approved Data Access Requests 
for TCGA Data in 2007-2017

A key goal of TCGA is to have the data made publicly and broadly available 
to the research community while protecting patient privacy 
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TCGA Data as a Community Resource

https://twitter.com/ncigenomics?lang=en
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Network Analysis:
Tumor Specific Projects

Comprehensive 
Characterization

of the Cancer 
Genomes

Tumor Specific 
Working Groups
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GCCs

GSCs

GDACs

32 Working Groups
Defined by Tumor Type

GSC: Genome Sequencing Center
GCC: Genomic Characterization Center
GDAC: Genomic Data Analysis Center
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TCGA Comprehensive “Marker Papers”

28 
published

4 

submitted
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Key Results and Findings from TCGA

https://cancergenome.nih.gov/
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Published Fall 2013
PanCan-12 PanCanAtlas

In progress
• TCGA Capstone
• Full data analysis
• Standards for data quality 

and reproducibility
– Batch correction
– Re-analysis

• Innovative “big data” 
distributed computing

Network Analysis:
Cross-Cancer Projects
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Genomic analysis of multiple cancer types (aka “Pan-Cancer analysis) highlight 
commonalities and differences among various types and subtypes.

Pancancer Findings

Nature 2013 502. 333–339 doi:10.1038/nature12634
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Pancancer Findings

http://news.ucsc.edu/2014/08/pan-cancer-study.html

Genomic analysis of multiple cancer types (aka “Pan-Cancer analysis”) highlight 
commonalities and differences among various types and subtypes.

Integrative analysis across cancer types identifies subgroups that are correlated, but 
not identical to, tissue-of-origin classifications of cancer.
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Published Fall 2013
PanCan-12 PanCanAtlas

In progress
• TCGA Capstone
• Full data analysis
• Standards for data quality 

and reproducibility
– Batch correction
– Re-analysis

• Innovative “big data” 
distributed computing

Pancancer: Large-scale genomics meets
large-scale, reproducible analysis
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TCGA MC3: Foundation for PanCanAtlas

Ellrott et al “Automating Somatic Mutation calling for Ten Thousand 
Tumor Exomes” (Submitted)

Goals
• Produce uniform mutation calls 

across all TCGA exome data
• 500 terabytes BAM exomes
• Multiple variant calling tools and QC 

filters
• Reproducible tools and workflows
• Modern computing paradigm

• Docker Containers
• CWL/WDL workflows
• Leverage clouds and clusters
• Global Alliance (GA4GH) 

Standards 
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PanCanAtlas Themes 

Oncogenic 
Processes

Cell-of-origin

Pathways

https://www.cancer.gov/about-nci/organization/ccg/blog/2017/tcga-pancan-atlas
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PanCancer Analysis of Whole Genomes
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Use of distributed computing
with large-scale genomics data

1
8

Compute centers (C), GNOS repositories (G), and S3-compatible data storage (S)

23 months actual
(6 months theoretical)

ICGC Project
2583 WGS donors 
50M somatic variants

PCAWG-Tech: Christina Yung & Junjun Zhang; slide courtesy of Lincoln Stein 
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Impact of TCGA

Comprehensive Data Resource

Forward-looking Data Sharing

Transformational Scientific Advances

Innovative Pipelines and Approaches
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Save the Date
Cell Symposia: The TCGA Legacy

The TCGA Legacy: Multi-Omic Studies in Cancer

27-29 September, 2018

Washington, DC
June 15, 2018

Abstract Submission

August 10, 2018
Early Registration
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