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Ensembl - Project

Joint project
— EMBL - European Bioinformatics Institute (EBI)
— Wellcome Trust Sanger Institute
Produce accurate, automatic genome annotation
Focused on selected eukaryotic genomes
Integrate external (distributed) biological data
Presentation of the analysis to all via the Web at
http://www.ensembl.org
Open distribution of the analysis the community

Development of open, collaborative software (databases
and APIs)
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Beyond classical ab initio
gene prediction

Ensembl automatic gene prediction relies on
homology ‘supporting evidence’ to avoid
overprediction.

Classical ab initio gene prediction (eg GENSCAN)
relies partly on global statistics of protein coding
potentials, not used in the cell

Genes are just a series of short signals

— Transcription start site

— Translation start site

— 5" & 3’ Intron splicing signals

— Termination signals

Short signal sequences difficult to recognise over
background noise in large genomes
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Ds_109 D] E’I uniprot sequence  UniProt,Protein Sequence The UniProt DAS Reference Server

v i features serves both sequence and feature

u Muclectide sequences ﬁ

Queries

EBl Home About EBI

UniProt

L)

* LniProt DAS Home
* Access DAS Server
= Download DAS Server

= ContactUs

Willo ARGl Services at the EBI

The distributed annotation system [DAS) is a client-server system in which a .

single client integrates information from multiple servers. The UniPrat DAS U n | PrOt
server allows researchers to show their research results, for example g
identified peptides or signal sequences, on the UniPrat reference sequence B2 FAN—
sefver, in the context of UniProt/Swiss-Prot annotation

The UniProt Protein DAS Reference Server

+ Access the UniProt DAS Server

The UniProt DAS Reference Server serves both sequence and feature data from
UniProtiSwiss-Prot and UniProtTrEMBL. In addition to this, feature links to InterPro for all the

Groups

Services Toolbox Databases Downloads Submissions

&

proteins in UniProt are provided, including basic information (position, id and a brief description) visit

and internet addresses to the relevant data source.

data from UniProts Swiss-Prot and
c‘ fl':- Eig| Database UnliProthrEMIlaL. In addition to

this, feature links to InterPro for all
the proteins in UniProt are
provided, including basic
infarmation (position, id and a
brief description) and internet
addresses to the relevant data
source, The following kinds of
protein ID f Accession number can
T v be used: UniProt Accession
numbers e,g. 035502 Swiss-Prot
1Dz e.g. 84 _Human TrEMBL D= .3,
Q12368 IPI [Ds e.g, [PIODO15171
UniParc IDs e.g. UPIDOO0125656 For
a full description of the service,

http: s fwwew.ebi. ac. uks uniprot-das/

The server can be queried using any of the following: oo to site
* “UniProt Accession humbers e.g. 035502 sequence, foatures bmo sapiens ensembl genebuild MCEI3s CDS go
+ *Swiss-Prot ID's e.g. A4_Human sequence, features e
* "TrEMBL ID's e.g. Q12368 sequence, features
* P10 e.g. IPIOO0MS171 sequence equence Ensembl exon baundary and snp
*

All of these kinds of identifier will return sequence information. Identifier types marked with an *
will also return UniProt and InterPro feature hits.

For further details of the UniProt DAS server click on the link above that will take you to the
UniPrat DAS home page. This includes example requests using the DAS protocol for real
proteins that can be found in UniProt.

UniParc ID's e.g. UPIO000125656 sequence

data projected on UniProt
sequence, Based on the COMPARA
EMZP-UniProt mapping.
Associated directly or via
orthologues or protein families



wellcome frust

sanger

institute

EMBL-EBI :

Pre! and Archive! sites

Pre‘f Ensembl

1 vmmerd w34 - Cox Jirt
Usa Ensambi to_

* P BLAST mmen
* Sawrch Ensamtt

* Liposd your swen Ass
* Lxpert dats

Dacs and downloads
O i
LY

O Bl ass
0 Sammae

P — Al n

Erowse 1 gansme

[

[ =l | o |

Other cherdates Othar sukaryotes
Drossphila melanogaster poo i
= hiafs e

- gt s
- Dowriosd asts

pambiae o

Anapheles.
brizert | WA

Docs and dewnlead:
: = - || | o |
O resrmanon
o O Vs e
O hbard e

Rt ronvegria mose 38 o
:;:‘""' .r ity Use Ensembl ta_ browse a genome
- E
+ Semeh tomernt . 1

ks Mammals.
e % st i st p—
- dome o Uplnad your swn data peny Droscphils mefancgaster @ 4|
ety + gt st 1w | mia e Ut | s b
- veus . * e T, Arcpholes pambies bt 1
P — - e i | s NG Lrve s e

lmm T APIS MOTRrE s

+ nmation trawin | =hars » bl |l

e .
Rattua norvegius o 15 Tiahifiagel FuBIes P 6| Caoner b Slagans [vioe

+ ot fsvsemnd 'I-.‘n\.l.!{rl- =w_--- il i | A

+ Ensrmd iatn

e Cars famillars [ w 0] Totravoan nigroviriin | ] .:mwwu cRreviban i
et gl ey et | b Lo | i o

.mlﬂw:u-ﬁ'
| What's Naw in Ensembl 33

M OB
* Vega Hman

+ PG narme changes.




s wellcome trust

EMBL-EBI Sgsanger
Open source open

standards

Object model

— standard interface makes it easy for others to build
custom applications on top of Ensembl data

Open discussion of design (ensembl-dev@ebi.ac.uk)

Most major pharma and many academics represented
on mailing list and code is being actively developed
externally

Ensembl locally

— Both industry & academia
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Making genomes useful

e Interpretation
— Where are the interesting parts of the genome?
— What do they do?

— How are they related to elements in other
genomes?

e Access
— for bench biologists
— for non-programming mid-scale groups
— for good programming groups
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Genome browsing
why present the whole genome?

Explore what is in a chromosome region
See features in and around a specific gene
Search & retrieve across the whole genome
Investigate genome organization

Compare to other genomes
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Basic Genome Annotation

Genes
— Genomic location
— Gene model structures

e EXONns
e Introns
e UTRS

— Transcript(s)
 Pseudogenes
* Non-coding RNA
— Protein(s)
— Links to other sources of information
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Advanced Genome Annotation

 Cytogenetic bands

 Polymorphic markers
— Sequence Tagged Sites (STS)

 Genetic variation

— Single Nucleotide Polymorphisms (SNPs)
— Deletion-Insertion Polymorphisms (DIPs)
— Short Tandem Repeats (STRS)

* Repetitive sequences

« Expressed Sequence Tags (ESTs)

« cDNAs or mRNAs from related species
 Regions of sequence homology
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How to get started ... ...

Species homepage
Map View

Text search

BLAS
SSAHA
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Chromosome X

= View Chromosome X
= View Chr X Synteny

= Map your data onto this
chromosome

= Browse OMIM diseases

Use Ensembl to...

Run a BLAST search
Search Ensembl
Data ing [BioMart]
Upload your own data
Download data
Export data
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= Using Ensembl data
™ Software
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Click on the image above to zoom into that point

Chromosome X

Length: 154,824 264 bps
Gene Count: 4931
Known Gene Count: 7GR
PseudoGene Count: 380
SHP Count: 320997

Change Chromosome
Chromosome | ¥ :I
Fields marked with * are required

Jump to ContigView

Choose two features fram this chromosome as anchor points and display the region between thern. Both features must
be mapped to the current Ensembl galden tiling path. Ifyvou select"Mone” for the second feature, the display will be hased
around the first feature.
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clisplay.

Region

Context

From ftyper: | Marker x| [DXS7095 ‘
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Bp downstream

Bp upstream

Fields marked with * are required
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SNP Report
SNP
Synonyms
Alleles
Validation status
Linkage disequilibrium

data

Sequence region

15699 (dbSHP1 24)
HGVhase SNPOO0000510
T/C (ambiguity cade: )

Proven by cluster, frequency, doublehit (SKP tested and vaitdated by a non-computational method)

Links to LDview per population:
PERLEGENAFD_CHN_PANEL CEHL-HAPMAP HapMap-YRI CEHL-HAPMAP HapMap-JPT CEHL-HAPMAP HapMap-HCEB
PERLEGENAFD_AFR_PAMEL CEHL-HAPMAP HapMap-CEL PERLEGEMAFD_EUR_PANEL

CCCTGCAGGCTGTACAGGECCTGOTAGT TGAT.

TECTECTET TCET TETT TECACCT

TTGTGCAS TGGCTCTCTATACCCCTRTGRTCCT TCTCTGEACTTCACAG
ARCTGCATGTTGCTGCTCACALGATTEACAGET TCATECABEC TETGACAROAT CEARGA
CTGGCTGCTCCCT GT TGECTTTCARCACCTACCTCD
ACTTCCAACCTAMCCCARACCTCTCTECTERCTCTERE O TACCACTTACTATCCAATET
GTAGCTGAGATCAGCCAGTCAGECCTTRRARAT T CATACC
TGETGACCACCCTTCACLACTEEECAACTERC TR TCCGOTRRCTCCOT CEATGERCCET
CCACGTCCTGEACCTECTECOCTACTATETG (SHP mighlightad)

B Genotype frequencies per population

Population
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(CCR).CCR ID CEPH PEDIGREE ID PARC ID SEX,NA12560 French 12 EDD1 M,NA12547 Franch 66 EOD2 M NA10345 Utah 1424 EOD3
M.NAT0S5E Uta
0179 0.436 0.385 Eath assay with this population used a subset of the individualslisted belom To determine which specific individusls were ussd for
agiven palymorphism, please consult the genotypes associated with the polymorphism.,CLA20 female, Caucasian, Coriell, CL38S
0.042 0.250 0708 Thiz population of 24 individuals (12 male/2 famale) is composed of DA available from the Coriell Cell Repositary. These individuals

were selzctad from the human variatien panel of 50 Afican Americans (HDSOAAL, CCR ID PARE ID SEX,NAIT101 DODT MNA17 102
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T [
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L 0543 0457 This population of 23 individuals 12 male/11 female is campased of CEPH Parant DA available from the Corisll Cell Repository (CCRL.CCR ID CEPH
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MarkerView

Chromosome Map Marker DXS9752

Marker Source 82913 { database: unists )
Marker Location Basepairs 138389786 - 138380044 on chromosome ¥ [Export data
Gib : GDBR: 737728
Marker Synonyms
ynony GDB:738733

Genbank : G13636
Other:  SHGC-11827

DHE9752
RHE108
Marker Primers Expected Product Size Left Primer Right Primer
259 TTTTCAGGTTAATGGACACGT CCATTTTGCAGCOGTANTTT

Marker DXS9752 map locations

Map Name Synonyim Chromosome Position LOD Score
gmY9g3 RHa108 b 4248 KRl
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Ensembl Protein Report

Peptide

Ensembl Peptide 1D
Translation information

Genomic Location

Description

Prediction Method

InterPro

Protein Family

Protein Features

Peptide Sequence

AGT (HUE0 10 tto wiews all Enzembl genes linked to the name clidi here)
This peptide is a memhber of the human CCOS set CCDS1585

ENSP00000258224
This peptide is a translation oftranscript: EMNSTO0000258224 which is a product of gene: ENSG00000135744 |

This peptide can be found on Chromosome 1 at location: 227,145 622-227 153,33
This start ofthis peptide is located in Contig AL158214.33.1.181174.

Angiotensinogen precursar [Containg: Angiotensin | (ang ) Angiotensin Il gang 113 Angiotensin Il (ghg 1) (Des-Asp[1]- angiotensin 1], Source:
Uniprot/SIMSSFROT FO1019

Genes were annotated by the Ensemnbl autornatic analysis pipeline using either a Genewise model frorm & humanivertebrate protein, a set of aligned human
cDMAs followed by GenomeWWise for ORF prediction or from Genscan exons supported by protein, cDMA and EST evidence, GeneWise models are further
cambined with availakle aligned cDMNAS to annotate UTRs.

IFROO022T Angiotensinogen - [View other genes with this domain]
IFRO00215 Proteinase inhibitor 14, serpin - [¥iew other genes with this domain]

EMSFO0000005553 - AMNGIOTEMSINOGEN PRECURSOR [COMNTAIMS: AMGICTEMSIMN T ANG | AMGIOTEMESIMN T AMG ||, AMGIOTEMSIM I AMG I DES ASP[1]
AMGIOTEMSIN ]
This cluster containg 1 Ensembl gene memhber(s)

Prints Angiotenzngn

Prosite

Pfam Prot_inh_serpin
Signal peptide
Low complexity
Peptide

SNPs .
| |

Scale Caal 0 Bl 120 150 40 300 360 420 485
SNP legend

Sunanyraus H Han-Sunonyraus

MEEPAPOSEMAPACYELPATILCLLAMACLALACD RV ITHP FHLVIHNES TCEQLAFANAC
KIEDPTFIPAPIQARTEPVD EKALQDOLVLYVALE LD TEDELAAMUCHLANFLGFRITCN
HEELWGVVHGATVLEP TAVFCTLASLTLGALDHTAD RLOATILGVPWEDENCT S RLDAHEY
LEALQAVOCLLVAQGRAD EQAQLLLE TV EWF TAPGLHLEQPFVQGLALYTPVVLEPRSLD
FIELDVALEEIDRFHOAVTGWE TGOS LHGASYVD ETLAFNTYVHF QGFIMEGFSLLAEPQEF
TYDNE TSV eV PHL S CHGTFOHT S IODNFEVT QWP FTESACLLLIQPHYASD LDEVEGLT
FOONSLNMEELSPRTIHLTHP QLY L) GEYDLOD LLAQAELPAILHTELNLQELSND EIR
VGEVLNSIFFELEADEREPTESTOQLNEPEVLEVTILNEPFLFAVYD QSATALHF LGRVAN
PLETA
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y Family ID EMSFO0000000497

Consensus annotation AMBIGUOUS
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was initially praposed by Enright A.J., Van Dongen 8. and Quzounis CA (2002) "An efficient algarithmm far large-scale detection of protein families." Mucl. Acids.

[
V I e W Prediction method Protein families were generated using the MCL (Markow CLUStering) package available at http:ifmicans.orgimell, The application of MCL to biological graphs
i
Res. 30, 1575-1584.
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EMSG00000177186 -novel Chromogame 2: 88 94m
EMSG00000172014 -novel Chromogame 2: 34 85m
EMSGO000001 35976 -novel Chramogame 2: 85.94m

EMEG000001T 4501 klaA B4 Chromosame 2: 7. 30m

EMESGO00000187388 MNP_OBE021.1  Chromosome 20 97 58m

EMESG00000172306 Q8MFET_HUMAMN Chramosome 4: 43.33m

EMSG00000159712 -novel Chromosome 8 22.861m

EMSG00000120071  AMKRDI18A  Cheee- TR

¢ family ENSF00000000497

Description(if known)

MGC12538 protein (Movel protein. [Source:UniprotfSPTREMBL, Acc:Q961H]
Mo description

Mo description

Mo description

Mo description

Mo description

Mo description

Mo description

Ankyrin repeat domain protein 18A. [Source: Uniprot/SWISSPROT, Acc: QBIMFE
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GOView

Ensembl GO Search

GO Accession GO0D0486T [serine-type endopeptidase inhibitar activity]

G0 Datahase G0 data is provided by the Gene Ontology Consordium

Search GO

Search GO database for: IGO:DDMBE?

Fields marked with * are required
Go Graph tree

[e.g. GO:OO0486Y, *vesicle, *calcium binding™]

Ensemil Gene Matches
all [2ll]
molecular_function [GO:0003674]
enzyime regulator activity [GOo0030234

5 genels)
enzyime inhibitor activity [GO:0004257 22 genels)
protease inhihitar activity [GO:0030414 1 genefs)
endopeptidase inhihitor activity [Go:0004366 17 gene(s)
serine-type endopeptidase inhibitor activity [GO0004 267 80 genels)
chymotrypsin inhibitor activity [GO:0030569 1 genels)

plasmin inhibitor activity [GO:0030568 1 genels)

trypsin inhibitar activity [G0:0030304

3 genals)
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Data retrieval

BioMart

Export View

Data sets on ftp site

MySQL queries of databases

Perl APl access to databases
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ExportView

Select region/feature to Export

Choose ane or two features from the same chramosome as anchor points and disp
zelect"Mane" for the second feature, the display will be hased around the first featun

Figaze note that thare s an wpper it of SMb that we will esgaort
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Chromesome name fragment I »
From (type): I Base pair j I
Us
To (type): |Elase pair jl
-
Context -
Bp downstream I -
-
Bp upstream I —
-
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FFASTA farmat text file
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-
-
-
2005 TSI/ E -
7 Tabh separatedwalu
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EMBL
GenBank
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Chromosome X
138,333,415 - 138.376.137

™ View alongside ...

Docs and downloads

Other links

Results

View of Chromaosome X
Graphical view

Graphical overview

Export information about
region

Export sequence as FASTA
Export EMBL file

Export Gene info in region
Export SNP info in region
Export Vega info in region

View Syntenic regions ...
View region in NCBI
browser

View region in UCSC
browser

e Ensembl to...

Run a BLAST search
Search Ensembl
Data mining [BioMant]
Upload your own data
Download data
Export data

Information

About Ensembl
Using Ensembl data
Software

Home
Sitemap
What's New

Stable (archive) link for this
page
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Ensembl Team

Leaders

Database Schema and Core API

BioMart
Distributed Annotation System (DAS)

Outreach

Web Team

Comparative Genomics

Analysis and Annotation Pipeline

Functional Genomics
Zebrafish Annotation
VectorBase Annotation

Systems & Support

Research

Ewan Birney (EBI), Tim Hubbard (Sanger Institute)

Glenn Proctor, Andreas Kahari, lan Longden, Patrick Meidl

Arek Kasprzyk, Syed Haider, Damian Smedley, Richard Hollandr

Eugene Kulesha

Xosé M Fernandez, Bert Overduin, Michael Schuster, Giulietta Spudich

James Smith, Fiona Cunningham, Anne Parker, Steve Trevanion (VEGA), Matt Wood

Abel Ureta-Vidal, Kathryn Beal, Benoit Ballester, Stephen Fitzgerald, Javier Herrero Sanchez,
Albert Vilella

Val Curwen, Steve Searle, Browen Aken, Juilo Banet, Laura Clarke, Sarah Dyer, Jan-Hinnerck
Vogel, Kevin Howe, Felix Kokocinski, Stephen Rice, Simon White

Paul Flicek, Yuan Chen, Stefan Graf, Nathan Johnson, Daniel Rios

Kerstin Howe, Mario Caccamo, lan Sealy

Martin Hammond, Dan Lawson, Karyn Megy

Guy Coates, Tim Cutts, Shelley Goddard

Damian Keefe, Guy Slater, Michael Hoffman, Alison Meynert, Benedict Paten, Daniel Zerbino,
Dace Ruklisa
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