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Cancer Genome Workbench (CGWB)

A summary of visualization tools

1. Landscape View: Identify target regions such as mutation hotspots, recurrent and/or 

focal copy number changes 

2. Genome View: See how the mutation/copy number changes affect the reference 

human genome. Evaluate the relationship between somatic mutation and copy 

number change using the integrated copy-number view. Are these two types of 

somatic changes exclusive or inclusive? You can also compare the mutations 

discovered by TCGA project with the published mutations and find out how many 

new mutations are discovered in this project

3. Heatmap View: View genomic data along chromosome, gene, gene list or pathway

4. Mutation View: Report of mutation frequency, functional changes, assay info and 

history (known or novel)

5. Protein View: view mutations on a protein sequence

6. 3D Structure View: View the impact of mutation on protein 3D structure

7. Trace View: Evaluate the quality of a putative mutation 

8. Correlation plot: see how methylation data correlates with gene expression, how 

microRNA regulate gene expression



Viewers for individual & integrated genomic Data  

Trace

Genome

3D Structure ViewerProtein

Landscape Heatmap Correlation Plot

Project Disease
Genomic Data

Copy Number Gene Expression Methylation Clinical Mutation

TCGA GBM, Ovarian + + + + +

TSP lung + + +

TARGET ALL, NBL + + + +

JHU GBM, Pan +

Rembrandt GBM +

GSK cell line >30 tissues + +

COSMIC >30 tissues +

Data and Viewers @ CGBW



Login to access 

protected data

View Tutorial Get  Mutation 

Summary

Getting Started in CGWB

An example of mutation summary

Click to view 

heatmaps



Click Heatmap and Go To Gene-based or Genome-

based (Scroll down) Heatmap Data for TCGA



• Gene Name or Genomic Region

• Tissue 

• Project

• Exploration of the Landscape view of a Project 

Navigate Cancer Genome Workbench



Navigation: 1) Navigate a Specific Gene or Region

Type a gene name or a region

Then hit GO 



Navigation: 2) Navigate a Gene or Region from 

a Specific Tissue

Select Brain from the 

Tissue Browser to 

access all somatic 

mutation data from 

brain tissue. Hit Go



Navigation: 3) Navigate a Gene in a Specific Project

1. Click the “Super Project” 

to open the sub-project. A 

default sub project will be 

selected automatically

2. Click to select a sub-

project to get the somatic 

mutation summary, full 

project title and the landscape 

view. 

Project Title

Mutation Summary

3. Click on a Gene

LandScape View

“Super” Project

Project



•Colored vertical bar=mutation rate per gene. Mouse 

over to get gene name and mutation rate. Click to 

access the gene/genome  view. 

•Colored horizontal bar=% of samples that have 

amplifications or deletions. Mouse over to see the 

number for each region. Click to jump to a 1-Mb 

interval centered around the alteration

•Where there is “crossover” between vertical bar and 

horizontal bar, it indicates the region has both 

somatic mutation and copy number change.  

•Narrow horizontal bar indicates focal amplification 

or deletion while wide bar indicate gross copy 

number change

Navigation: 4) Explore the LandScape View

Click to go to a gene 

or a region of interest



View Somatic Mutation



Genome/Gene View Has Three Components

a) Reference 

Genome View

b) Tumor 

Genome View

c) Control Panel 

at the Bottom for 

Selecting Style, 

Marker (silent, 

missense, etc) 

and Data sets. 



Genome View: a “Dense” View Summarizes 

Validated Mutations in EGFR

Gray means novel variation

Magenta means “missense”

Click “Help button” for all the 

color legend

Mouse-over to get a brief 

description. Click to get the 

variation report view

Toggle to Protein motif 

“pack view”  by clickingHistogram shows 

mutation frequency

Red dot indicates there 

are multiple mutations 

at this pixel and the 

frequency is summary 

of all mutations
Heatmap 

View

Protein View 

Export Variation Info Export Genotype



Variation Color Legend After Clicking“Help Button”



Mutations can be Displayed in “Pack” View that 

Shows a Summary of Genotype Profile 

Red=homozygous wild type Blue=heterozygous mutationBlack=homozygous mutation

Mouse-over shows protein change 

in tumor. Click shows the trace 

view for a putative mutations

Click here to Toggle between Dense/Pack View

Not in  HW Singleton



Select a Project or a Subset Data in the Browser View

Scroll down to the Control 

Panel at the Bottom. Switch 

the display from hide to 

other option. Click the 

hyperlink here to get to the 

next screen for selecting a 

subset of features



Found in tumor samples that do not have matching normal

Configure Genome Display by Scrolling to the 

Control Panel at the Bottom
1)Select a Subset of Variations: missense, silent, somatic, novel?

2)Select a Display Style: Dense (default), Pack or Full



“Full” View Shows Paired Tumor/Normal Genotype for Each Sample
This view takes a while to generate for unvalidated sequence variations and it is meaningless unless you have applied 

for access control for the protected data to the real sample name.

White/Green bar indicates tumor 

genotype is different from 

normal genotype. 

White=somatic mutaiton 

Green=LOH. Click to get the 

trace view of the paired 

tumor/normal sample. Mouse 

over to view protein change

Sort by similarity of genotypes

paired 

tumor/normal

.T for tumor and .N 

for normal

Sort by similarity to the reference genome



Tumor

Normal

Trace View centered around a putative 

mutation with paired tumor/normal sample



Protein Structure Viewer

Access proteins from 

alternative splicing

Click to get 3D viewer



3D Structure Viewer

More help

Big, highlighted 

atoms refer to the 

mutated amino 

acids (show in red 

in the bottom 

panel). You can 

also click on the 

mutated amino 

acid (shown in 

read) to turn on or 

off a specific 

mutation



View Somatic Mutations from Multiple Projects with the 

“Combine Tracks” Feature

Click to set up option for 

combining data from different 

projects. Then make 

“Combined” Track visible
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Step 1) Select Data from Different Projects/Groups

Selected the 3-TCGA projects that have putative mutations and 1 validated TCGA project

Hit Submit to set up the projects and you will be directed back to the control page. 



Step 2: Set up the display option of Combined
You need to go the middle of control panel to find the Combined display option. This is ugly

Hit the top link to select variation of interest

Select the “Dense” mode and then

click refresh button.



Use the “Dense” Mode for Combined Track and Select Only 

the non-Silent Somatic Mutations



Number indicates how many 

groups found this variation

Each colored bar represents one center

Mouse over to get the center name

Click to view this novel 

mutation only found by 

WUGSC

Combined view for all four TCGA GBM projects



Detailed Mutation Report Generated by Clicking 

on Variations at the Genome/Gene View

Scroll down to view 

individual genotype

You need to install 

NCBI’s Cn3D to 

make this work.

Jmol  structure view  

requires Java.



Jmol View: Selected Mutation shown in enhanced atoms

Jmol View of the Selected Mutation: no plug-in, 

but does require Java.



How to Highlight Mutation on Cn3D View?

1. Copy the flanking

2. Hit Cn3D

3. Go to View and Select “Find Pattern”

4. Paste in  your flanking. Add the 6th mutation aa. Then look for highlight



Primers and Genotypes: Select Samples for Trace View

Hit for trace view

You can select as many samples you like



Mutations in Published Literature are Linked

This is a known mutation deposited in Sanger 

Center’s COSMIC database. Link to COSMIC



Combined View of EGFR mutation in Lung versus in GBM
COSMIC_Lung  in green underline

TCGA_GBM in blue underline

COSMIC_GBM in red underline

This combined view shows that the EGFR mutations in GBM rarely map to the kinase domain 

while those in lung always go to the kinase domain (the first green bar is the EGFRvIII 

mutations found in lung)

GBM Lung



View Integrated Data of Copy Number, Exon 

Expression, Somatic Mutation, Methylation 

and MicroRNA



Integrated genomic data should be on by default. 

You can always scroll down to the control panel 

to turn on or off this option

The “Integrated”  visibility 

default is “full”. The user can 

change the display style as 

well as the data included in 

the integrated display by 

clicking here.



Exon array and putative mutation 

are available via login

Gene Expression measured 

by Agilent Platform

Gene Expression measured by 

Affymetrix U133 platform



Line up gene structure with copy 

number enables identification of  

EGFRvIII mutation that has 

deletions in exons 2-7

Mouse-over to get the exact 

copy number change. The 

color saturates when CN>=4

Integrated view of somatic sequence mutation 

and copy number change
Each line represents copy-number alteration in tumor superimposed with somatic mutations (green bars)

Mouse-over to get the exact copy number value or the amino-acid changes in each mutation

Somatic sequence 

mutation

Click to get the 

color legend

Sort allows a user to 

display the samples in 

user-defined order. It 

also supports the display 

of subgroups of patients



Create Customized Sample Display Order  

and Sample Subgroups

Label for subgroups

The sub-groups and the display order will 

be applied to all subsequent displays. 

Click “Clear All Custom Sorting” to 

revert to the default display which shows 

the samples that have somatic mutations 

at the top followed by focal 

deletions/focal amplifications



Mouse over to get the genotype

Integrated view of Copy Number and Somatic Sequence 

Mutation Displayed using the Custom-defined Order and 

Sample Subgroups



Integrated view with Exon Array and Putative Mutations 

Superimposed to the Copy Number/Validated Mutations

(only users with login can access this view)

Exon Array Expression
Hit the help button to get 

the color legend



Integrated Data in “Pack” View  (Scroll to bottom to make the change)

Top row Copy Number +Somatic mutation+Methylation

Bottom row Exon Array Copy Number 

Alteration

ExonArray

Hit “CONFIG” to 

change the 

background color



Same Region/Same Data Viewed with Black Background
Black background looks good for regions with a lot of amplification but not those with a lot of deletion



“Dense” View that Shows Both TCGA data (Top) and the 

Rembrandt Data (Bottom, no exon array) at EGFR locus

“Dense” View is Good For Cross-Project Comparison



View Correlation Plot of Methylation vs 

Gene Expression; MicroRNA vs Gene 

Expression



Turn on display of correlation plot at the control panel

Select “Significant” Region



Methylation/Expression Correlation at MGMT locus

Light color=low correlation

Dark color=high correlation

Click for correlation plot





MMicroRNA to Gene Expression at WEE1 locus

Methylation has 

low correlation

microRNA has high 

correlation



Reduced expression of MIR-128b in tumor may 

have caused increased expression of WEE1

Normal


