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The Ensembl Regulatory Build:
● ENCODE
● BLUEPRINT
● NIH Epigenomics 

Roadmap 

Can be limited to regulatory 
regions observed in specific cell 
types.
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● Ensembl
● RefSeq
● Merged
● GENCODE basic



● dbSNP
● Cosmic
● Clinvar
● ESP
● HGMD-Public
● Phencode

● 1000 Genomes
● ESP 
● ExAC projects
● GnomAD

● Built in
● SIFT
● PolyPhen

● via plugins
● CADD
● FATHMM
● LRT
● MutationTaster
● many more!
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● OMIM
● Orphanet
● GWAS catalog
● ClinVar

● 1000 Genomes
● EVA
● ExAC
● DECIPHER
● OpenTargets
● LRG
● GnomAD

● Illumina
● CRUK
● Congenica
● Omicia
● Personalis
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$ cd ~/ensembl-tools/scripts/variant_effect_predictor/
$ perl variant_effect_predictor.pl --help

$ perl variant_effect_predictor.pl --cache -i example_GRCh38.vcf
$ less variant_effect_output.txt

• Documentation:
• http://www.ensembl.org/info/docs/tools/vep/script/index.html
• http://www.ensembl.org/info/docs/tools/vep/script/vep_options.html

http://www.ensembl.org/info/docs/tools/vep/script/index.html
http://www.ensembl.org/info/docs/tools/vep/script/vep_options.html


Sequence ontology Variant alleles uppercase

chr:start[-end]

Variants from multiple sources

http://www.ensembl.org/info/docs/tools/vep/vep_formats.html#output

http://www.ensembl.org/info/docs/tools/vep/vep_formats.html%23output






• VEP comes with its own filter script
• http://www.ensembl.org/info/docs/tools/vep/script/vep_filter.html

• Works with default and VCF output
• Simple query notation - [field] [operator] [value]

• Queries can be combined with “and” / ”or”
• Nest queries with parentheses
• Resolve consequence types in ontology (--ontology / -y)

$ perl filter_vep.pl -i v.vcf -f “Consequence is missense_variant”

[...] -y -f “Consequence is coding_sequence_variant or (EXON is 1 and BIOTYPE is 
protein_coding)”

http://www.ensembl.org/info/docs/tools/vep/script/vep_filter.html




• Extend functionality of VEP
• run algorithms - LD, GeneSplicer, MaxEntScan
• fetch Ensembl data - Conservation, Phenotypes
• fetch external data - dbNSFP, CADD, GXA
• modify parameters - UpDownStream

• Set up with installer or download
• https://github.com/Ensembl/VEP_plugins

• Simple to add to command

$ perl variant_effect_predictor.pl --cache -i example_GRCh38.vcf 
--plugin CADD,CADD.txt.gz --plugin UpDownStream,1000

https://github.com/Ensembl/VEP_plugins


• Documentation:
• http://rest.ensembl.org

http://rest.ensembl.org








SEP → VEP

ensembl-tools - modularisation

REST API

Test suite

2x speedup

181 lines of code!
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• >700,000 REST requests p/m
• ?x1000 standalone tool users

• >30 support requests p/m

V
E

P 
w

eb
 jo

bs
 p

er
 m

on
th



insertion deletion





Gene: FPR1
www.ensembl.org/Homo_sapiens/Transcript/Haplotypes?t=ENST00000304748

http://www.ensembl.org/Homo_sapiens/Transcript/Haplotypes?t=ENST00000304748
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Drug target

Variant positions

Combinations → 2n

No. 
vars 
(n)

1 A a

2 AB Ab aB ab

3 ABC ABc AbC Abc aBC aBc abC abc

A / a

B / b

C / c



Thesaurus StegosaurusThe Stego
Haplo Haplo



ENST00000261405:2878C>T,2880G>A  ENSP00000261405:960R>*,961del{1854} stop_change

rs1800380   12:6138595  T  ENST00000261405  synonymous_variant  2880  cgG/cgA
rs370984712 12:6138597  A  ENST00000261405  missense_variant    2878  Cgg/Tgg

ENST00000228862:1080del{4},1085del{5}   resolved_frameshift,indel       
ENSP00000228862:361delPSV       indel

rs201941751  12:12630676-12630680  -  frameshift_variant    aGCGTG/a
rs200271649  12:12630682-12630685  -  frameshift_variant    gtGCCC/gt



https://github.com/Ensembl/ensembl-vep
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