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Introduction to Ensembl

Exploring Ensembl

Genes and transcripts

Variation and phenotype data

Structure for webinar 1

Structure for webinar 2
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Questions?
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Course materials

training.ensembl.org 

• Presentations

• Coursebook (demos)



EBI is an Outstation of the European Molecular Biology Laboratory. 

Variation
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Outline

- Classification of variants
- Species and sources of variation
- Browsing variation data

- Gene tab
- Location tab
- Variation tab

- Variant Effect Predictor
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Variation types

1) Small scale in one or few nucleotides of a gene

• Small insertions and deletions (DIPs or indels)

• Single nucleotide polymorphism (SNP)

A G A C T T G A C C T G T C T - A A C T G G A
T G A C T T G A C - T G T C T G A A C G G G A

2) Large scale in chromosomal structure (structural variation)

• Copy number variations (CNV)

• Large deletions/duplications, insertions, translocations

deletion    duplication insertion translocation
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Variation consequences

ATG AAAAAAA

Regulatory

3’ UTRIntronic

CODING
Non-synonymous

CODING
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Splice site5’ Upstream 5’ UTR 3’ 
Downstream
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http://www.ensembl.org/info/docs/variation/predicted_data.html

Consequence terms
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SIFT and PolyPhen score changes in amino acid 
sequence based on:

- How well conserved the amino acid is
- The chemical change in the amino acid

Missense variants- pathogenicity
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Species with variation data

+ Ensembl Plants, Fungi, Protists and Metazoa
http://www.ensembl.org/info/genome/variation/sources_documentation.html
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Variation sources

http://www.ensembl.org/info/docs/variation/sources_documentation.html 
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Reference alleles
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AGTCGTAGCTAGCTAGGCCATAGGCGA

Frequency T = 0.05, frequency G = 0.95
G is the allele in all primates
T causes disease susceptibility

T is allele in the contig used
� T is the reference allele
� G is the alternate allele
� Alleles are T/G



http://training.ensembl.org/events

Allele strand
AGTCGTAGCTAGCT/GAGGCCATAGGCGA

TCGCCTATGGCCTA/CGCTAGCTACGACT

Exon sequence:
TATGGCCTA/CGCTAGC

Alleles in database = T/G
Alleles in gene = A/C

Alleles = A/C -ve strand or 
T/G +ve strand

Alleles = A/C or T/G
Often lack further info
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Hands on

- We’re going to look at a gene MCM6 to find variants in 
the gene.

- We will look at a variant rs4988235 to find more 
information about it.

- Demo: coursebook page 29-35
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Feedback

Survey:
https://goo.gl/forms/52NqsEhD1My52yds1

Find it on the training pages:
http://training.ensembl.org/events/2017/2017-09-14-

UNC_BioCurators
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Wrap-up

Ensembl is a genome browser which integrates:

- gene annotation
- variation
- regulation
- comparative genomics
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How is all this data organised?

- Ensembl browser sites
- Main website, Pre!, Archive!

- BioMart ‘DataMining tool’

- Ensembl Database (open source)

- Perl-API, REST API, MySQL

- FTP download site

- http://www.ensembl.org/info/data/ftp/index.html 
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Help and documentation
Course online 
http://www.ebi.ac.uk/training/online/subjects/11

Tutorials www.ensembl.org/info/website/tutorials

Flash animations 

www.youtube.com/user/EnsemblHelpdesk

http://u.youku.com/Ensemblhelpdesk 

Email us helpdesk@ensembl.org 

Ensembl public mailing lists dev@ensembl.org, 
announce@ensembl.org
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Publications

Aken B. et al

Ensembl 2017

Nucleic Acids Research

https://academic.oup.com/nar/article/45/D1/D635/2605734/Ensembl-2017

Xosé M. Fernández-Suárez and Michael K. Schuster
Using the Ensembl Genome Server to Browse Genomic Sequence Data.
Current Protocols in Bioinformatics 1.15.1-1.15.48 (2010)
www.ncbi.nlm.nih.gov/pubmed/20521244 

Giulietta M Spudich and Xosé M Fernández-Suárez
Touring Ensembl: A practical guide to genome browsing
BMC Genomics 11:295 (2010)
www.biomedcentral.com/1471-2164/11/295 

http://www.ensembl.org/info/about/publications.html
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Follow us

www.facebook.com/Ens
embl.org

@Ensembl

@BENsembl

www.ensembl.info
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