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Overview

● TCGA  and PanCancer Atlas Overview
● Immune Subtypes Across Cancers
● Composition of the Microenvironment
● Somatic Correlates



The Cancer Genome Atlas 
● 2009-2016
● ISB - MDACC Genome Data Analysis Center (GDAC) 

○ PIs: Ilya Shmulevich and Wei Zhang 

● 33 tumor types
● 10,000+ primary tumor samples
● Multi-omics measurement and analysis
● Development of analysis methods 
● 2.5 PB of data

mutation calling 
copy number estimation
integrative clustering
purity estimation
visualization
web portals

Image source: Pathways 
Marker Paper, Cell, 2018

Image source: 
TCGA Research 
Network et al. 
Nature Genetics 
2013
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Image credit: Allison Kudla, ISB
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TCGA PanCancer Atlas Immune Response Working Group 

Immunological
characterization
of each sample

Immunological
questions

Genomic
characterization 
of each sample

● Consensus somatic variants
● Normalized gene expression
● Tumor subtypes
● Pathways

● Immune signatures
● TCR/BCR repertoire
● Neo-antigens
● Microenvironment 

composition

● Immunological subtyping
● Molecular correlates of immune 

response
● Survival analysis 
● Therapeutic implications
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Score All Tumor Samples With Tumor Immune Gene Signature Sets

David L. Gibbs, Vésteinn Thorsson, Ilya Shmulevich, Denise Wolf, Benjamin Vincent
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 Characterize 
immune subtypes
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OS by Immune Subtype 
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Immune Subtypes and TCGA Tumor Types
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Leukocyte Fraction in 33 Tumor Types



Immune Cell Fractions 
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Andrew Gentles, Stanford



Lymphocyte Spatial Density and Organization 



Predicting the Immune Cellular Communication Network 
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David Gibbs, Vesteinn Thorsson, Ilya Shmulevich



Somatic Correlations with TME studied in this work

Correlations with 

● Overall DNA alteration burden
● Amplified/deleted genomic regions / genes 
● Driver mutations
● Pathway-level alterations

Causal connections to transcriptional control - intracellular networks
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Correlations with DNA Alteration Show Differences by Type 
of Alteration



Gene Alteration Association Examples

Galen Gao, Andrew Cherniack, Broad Institute
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Eduard Porta-Pardo, David Gibbs, Vesteinn Thorsson   
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Including physical assocations/links

Evan O Paull and Andrea Califano, Columbia 

Master
Regulator
Method

SYGNAL

Chris Plaisier, ISB, Arizona State
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Extra Slides



See Manuscript for Further Discussions

● Prognostic Associations of Tumor Immune Response Measures
● Immune Response Correlates of Demographic and Germline Variation
● Survey of Immunogenicity
● The Adaptive Immune Receptor Repertoire in Cancer
● Regulation of Immumodulatory Proteins



Driver mutations that associate with Leukocyte Fraction
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.. and by tumor (molecular) subtype
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Data Management and Integration 



31



Example Query: CTLA-4 Gene Expression


