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Part One Human genomics data resources 1:30pm – 3pm

• UCSC Genome Browser + Exercise
• gnomAd + Exercise 
• GTEx + Exercise
• ENCODE database + Exercise
• Exercise: Putting it all together

Part Two Cancer genomics data resources 3:30pm – 5pm 

• Brief introduction to TCGA
• cBioPortal
• Genomic Data Commons
• Xena Browser
• Cancer Genomics Cloud



Part Two Cancer genomics data resources 3:30pm – 5pm

• The Cancer Genome Atlas
Brief introduction to The Cancer Genome Atlas

• cbioPortal
Looking up somatic mutations and any clinical associations

• Genomic Data Commons 
Accessing the raw and processed data

• XENA browser
Downloading tidy processed data

• Cancer Genomics Cloud
Accessing and analyzing data in the cloud

Some sections will be accompanied by an exercise to help you test your skills, plus an exercise at the end 
to put all your knowledge together.



The Cancer Genome Atlas

• Lunched in 2006 as a pilot and expanded in 2009

• 11,000 cancer patients across 33 cancer types

2018

Pan-cancer

Publication

22 papers in Cell 

Publishing Group journals



Types of TCGA data

• Core dataset:
• Pathology report

• Histology images

• Clinical data

• Whole exome-seq

• SNP 6.0 array

• mRNAseq

• miRNAseq

• Methylation array

• Optional datasets:
– 50x Whole-genome sequencing

– Bisulfide sequencing

– Protein Array

– Radiological images (MRI)

* Also mRNA/methylation data for 
~10-20 matched normal tissue data



cBioPortal

Looking up somatic mutations in cancer samples



http://www.cbioportal.org/cBioPortal

Looking up mutation  profile of a 
cohort

Looking up mutation  
profile of specific genes

http://www.cbioportal.org/


cBioPortal



cBioPortal

Type in “TP53” and “KRAS” one per line



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal



cBioPortal

Make sure both are 
selected



cBioPortal

Make sure 
KRAS+TP53, KRAS 
only and TP53 only 
are selected. 

Deselect KRAS 
mutant and TP53 
mutant



cBioPortal

Double mutant has 
worst survival



cBioPortal



cBioPortal

Exercise…

What is the most common hotspot point mutation in ERCC2 in bladder cancer?

N238S

Challenge…

What is the most significantly higher expressed gene in ERCC2 mutant versus WT bladder cancer?   

SGO1



Genomic Data 
Commons

Accessing raw and processed data



https://portal.gdc.cancer.gov/Genomic Data Commons

https://portal.gdc.cancer.gov/


Genomic Data Commons



Genomic Data Commons



Genomic Data Commons

To access raw data (i.e. 
control datasets), need to 
first apply through dbGAP.
I won’t go through how 
today but you are 
welcomed to ask if later if 
you are interested.



Genomic Data Commons



Genomic Data Commons Only works for small files



Genomic Data Commons



Genomic Data Commons

https://gdc.cancer.gov/access-data/gdc-data-transfer-tool

https://gdc.cancer.gov/access-data/gdc-data-transfer-tool


Genomic Data Commons – download WXS BAM files for all ERCC2 N238S mutants 



Genomic Data Commons – download WXS BAM files for all ERCC2 N238S mutants 



Genomic Data Commons – download WXS BAM files for all ERCC2 N238S mutants 



Genomic Data Commons – Legacy archive https://portal.gdc.cancer.gov/legacy-archive/search/f

Has some extra datasets that 
have not been harmonised such 
as WGS and WBGS data

https://portal.gdc.cancer.gov/legacy-archive/search/f


UCSC Xena Browser

Downloading tidy processed data



Xena Browser http://xena.ucsc.edu/

http://xena.ucsc.edu/


Xena Browser https://xenabrowser.net/datapages/

https://xenabrowser.net/datapages/


Xena Browser



Xena Browser



GDC and Xena Browser

Exercise…

How many BAM files are present for TCGA-OR-A5J2?

2 x WXS, 1 x ATAC-seq, 1 x RNA-seq and 1 x miRNA-seq

Challenge…

What is the Bcell_receptors_score for TCGA-02-2485-01? 
(Hint: look for Pancancer analysis data in Xena browser. B-Cells are part of the immune system)

-0.4925
TCGA Pan-Cancer (PANCAN) → Signatures → Immune Signature Scores



Cancer genomics cloud

Accessing and analyzing data in the cloud



Cancer genomics cloud
https://cgc.sbgenomics.com/

https://cgc.sbgenomics.com/


Cancer genomics cloud



Cancer genomics cloud – Get WXS BAM files for ERCC2 mutant bladder cancers



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud Project files are in “/sbgenomics/project-files”
Write files to “/sbgenomics/workspace”



Cancer genomics cloud Upload your precompiled Ubuntu tools

https://cloudstor.aarnet.edu.au/plus/s/O7gw6CRJU3H0rIK/download



Cancer genomics cloud



Cancer genomics cloud



Cancer genomics cloud


