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

• UCSC Genome Browser
Visualise and download genomic datasets. 

• gnomAd
Find data on single nucleotide polymorphisms (SNPs)

• GTEx
Get data for tissue-specific gene expression and regulation

• ENCODE database
Identify functional elements in the human genome

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



UCSC Genome 
Browser

Visualise and download genomic datasets. 



https://genome.ucsc.edu/UCSC Genome Browser

Visualise genomic data 

Download genomic data 

Convert genomic data from one 
reference genome to another 

https://genome.ucsc.edu/


UCSC Genome Browser Genome Browser
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Where you are located Search

link

https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr17:7661853-7680989&hgsid=773355359_CtKqCOhPHZAbY3F4v0c0dA5THvqA


UCSC Genome Browser Genome Browserlink

https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr17%3A7661853%2D7680989&hgsid=773355359_CtKqCOhPHZAbY3F4v0c0dA5THvqA


UCSC Genome Browser Genome Browserlink

Select common 
tracks to load

Add other tracks
Add custom tracks 
from your own data

https://genome.ucsc.edu/cgi-bin/hgTracks?db=hg38&lastVirtModeType=default&lastVirtModeExtraState=&virtModeType=default&virtMode=0&nonVirtPosition=&position=chr17:7661853-7680989&hgsid=773355359_CtKqCOhPHZAbY3F4v0c0dA5THvqA


UCSC Genome Browser

View other 
reference 
genomes

Save and 
share your 

data

Make an account and save your sessions
You can share these with collaborators

Genome Browser



UCSC Genome Browser Table Browser
Download genomic datasets

link

https://genome.ucsc.edu/cgi-bin/hgTables?hgsid=773415081_6M5AnWb2KzvAYd9m8DsALxyo8Zym&clade=mammal&org=Human&db=hg38&hgta_group=expression&hgta_track=knownGene&hgta_table=0&hgta_regionType=range&position=chr17:7,660,738-7,679,874&hgta_outputType=primaryTable&hgta_outFileName=


UCSC Genome Browser LiftOver
Convert data from one reference genome to another

link

https://genome.ucsc.edu/cgi-bin/hgLiftOver?hgsid=773415081_6M5AnWb2KzvAYd9m8DsALxyo8Zym


UCSC Genome Browser

Exercise…

What is the location and nucleotide of the most frequent mutation arising in the KRAS gene in the 
TCGA cancer cohort?

Chromosome 12 at 25,245,350. C > T

Challenge…

What amino acid is present at this location in mouse? (HINT: look at Conservation)

G / Glycine



Genome 
Aggregation Database 

(gnomAd)

Find data on single nucleotide polymorphisms (SNPs)



gnomAD

Search for a gene or variant

link

https://gnomad.broadinstitute.org/


gnomAD
link

Find 
pathogenic 
variants

Swap to 
structural 
variants

https://gnomad.broadinstitute.org/gene/PCSK9


gnomAD
link

View allele frequencies

See breakdown of 
population frequencies

See age breakdown

View in UCSC

https://gnomad.broadinstitute.org/gene/PCSK9


gnomAD
link

Quality metrics

Visualise
raw data

https://gnomad.broadinstitute.org/gene/PCSK9


gnomAD

Exercise…

What is the size of the structural variant in the BRAF gene with the highest allele frequency?

515 bp

Challenge…

In what population (ie ethnicity) does this variant have the highest allele frequency?

East Asian



Genotype-Tissue 
Expression (GTEx)

Portal

Get data for tissue-specific gene expression and regulation



GTEx Portal https://gtexportal.org/home/

Non-diseases tissue sites

https://gtexportal.org/home/


GTEx Portal link

https://gtexportal.org/home/eqtls/tissue?tissueName=Colon_Sigmoid


GTEx Portal



GTEx Portal



GTEx Portal KLK3 – Prostate Specific Antigen (PSA)



GTEx Portal

Exercise…

Which cell type has the highest median expression of the PTEN gene?

EBV-transformed lymphocytes

Challenge…

Which PTEN exon has the highest median read count per base in this cell type? 

Exon 8



Encyclopedia of 
DNA Elements 

(ENCODE)

Identify functional elements in the human genome



ENCODE

Search bar

https://www.encodeproject.org/

https://www.encodeproject.org/


ENCODE
Search  results for “COLO829” cell line



ENCODE
Search  results for “CTCF ChIP-seq”



ENCODE



ENCODE link

https://www.encodeproject.org/matrix/?type=Experiment&status=released


ENCODE



ENCODE



ENCODE



ENCODE

Exercise…

What is the experiment number (ie ENCXXXXXXXX) for WGBS in the K562 cell line?

ENCSR765JPC

Challenge…

What is the command you can use to download these data? 

xargs -L 1 curl -O -L < files.txt



Exercise:
Putting it all 

together 



Exercise: Putting it all together

1. Go to the region chr5:112,838,930-112,838,940 in hg38. What gene spans this region?

2. What is the methylation level (hint: use WGBS data) of this site in human sigmoid colon tissue? (You will need 
to use the ENCODE database).

3. How many samples in the TCGA cancer cohort are mutated at codon R114?

4. How many missense SNPs are present in this gene according to the gnomAD browser? 

5. In which organ does this gene have the highest median expression? (Try to answer this question without 
leaving the UCSC genome browser). 

APC

Between 90-100%

24

1,436

Brain



See you back again at 3:30pm!

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

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


