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The Cancer Genome Atlas

Multi-Institution consortium supported by the National Institutes of Health.

Goal: “[T]o accelerate our understanding of the molecular basis of cancer
through the application of genome analysis technologies, including
large-scale genome sequencing”

Consortium collected tissue from thousands of tumors across numerous
cancer types. Data derived from high-throughput technologies measuring

I Gene expression

I Micro-RNA

I DNA copy number

I Methylation





Screenshot of Expression Data



Heat Maps of Numerical Data

Heat map: Means of displaying a data matrix with numerical entries

I positive entries are red

I negative entries are green

I entries close to zero are black



Example: Gene Expression Data from Breast Cancer

Heat map of gene expression data from
The Cancer Genome Atlas (TCGA)

I Samples: n = 200 tumors from two
breast cancer subtypes
I 100 Luminal A tumors
I 100 Basal tumors

I Variables: p = 11, 000 genes (post-filtering)



Clustering Samples of TCGA Data

Colors: Luminal A and Basal



Clustering Rows and Columns



Two Uncorrelated Genes



Two Positively Correlated Genes



Two Negatively Correlated Genes



Comparison of Mean and SD of Expression for Genes



Scatterplot of SD (expression) for Two Subtypes



Heatmap: Correlation Matrix of Samples (n× n)



Heatmap: Correlation Matrix of Genes (p× p)


