Supports du cours

* Wiki:
http://genomeast.igbmc.fr/wiki/
* Aller a: Training / DNA-seq / DU Dijon

* Aller dans Introduction to Ensembl/Biomart et
cliguer sur Hands-on



http://genomeast.igbmc.fr/wiki/
http://ngs.igbmc.fr/~royl/wiki/doku.php?id=training:introduction2ensembldijon

Introduction a
Ensembl/Biomart

Stéphanie Le Gras
Jean Muller



* Révision sur les banques/bases de données
biologiques

* Connaitre l'existence et l'utilité des principaux
“Genome browser”

* Comprendre comment fonctionne le “Genome
browser : Ensembl”
e S’initier a
* |a navigation dans Ensembl

e |'utilisation des outils d'Ensembl
e |"utilisation de Biomart



* Introduction

* Les banques/bases de données biologiques
* Les “genome browsers”

*Le projet Ensembl

* Comprendre Ensembl

* Navigation dans le “genome browser” Ensembl
* Les outils intégrés a Ensembl

e Utilisation de Biomart



Les banques/Bases de données
biologiques



1951 premiere séquence protéique

1967 construction d’arbres phylogénétiques

1970 algorithme de Needleman & Wunsch

1977 séquencage de 'ADN (Méthode Sanger)
premier package bioinformatique (Staden)

1978 bases de données Pir, EMBL, Genbank

1981 algorithme d’alighement local (Smith & Waterman)

1990 programme Blast

1991 étiquettes d’ADNc « EST »

1995 séquencage du génome complet d’'une bactérie

1996 séquencage complet du génome de la levure

2001 premiere version du génome humain

=> Début de I'ére post-génomique




'ere post-génomique

2002 Séquence préliminaire du génome de la souris (Waterston et al., 2002)
« 2004 ENCODE, Identification de tous les éléments fonctionnels du génome humain

* 2005 Roche 454: Séquenceur auto. haut-débit de 2eme génération par pyroséquencage : GS20

e 2007 [llumina/Solexa NGS de 2éme génération par synthese microfluidique : GAllx

Applied Biosystems NGS de 2éme génération par ligation : systéme SOLID

* 2008 Helicos Séquenceur auto. de 2éme génération par synthese sans pré-amplification
« 2012 ENCODE Encyclopédie des éléments fonctionnels du génome humain

« 2014 Génome a 1000S 2 annonces Illumina et Life Technologies

e 2016- >40 000 génomes complets publiés (3 domaines du vivant)

956 archées, 31736 bactéries et 9173 eukaryotes (www.genomesonline.org, 10/2016)

Exomes et génomes humains séquencés completement (patients + pop. Générale)
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l'ere post-génomique
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Centres de bioinformatique

* EBI (European Bioinformatics Institute)

http://www.ebi.ac.uk/

* NCBI (National Center for Biotechnology
Information)

% NCBI National Center for Biotechnology Information

National Library of Medicine National Institutes of Health

Pubhed All Databases BLAST

Vlfor{

Ol Books TaxBrowser Structure

Search {AII Databases

http://www.ncbi.nlm.nih.gov/
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Banques de données en biologie
moléculaire

* Rbles des banques
* Stockage
* Diffusion (ftp, web...)
* Organisation et standardisation des données
* Connectivité avec autres banques
 Actualisation

10



Multiplicité des banques
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>16 >8 >6 >4 >2 1:1 >2 >4 1>16 >8 >16



Banques de séquences nucléiques
généralistes

GenBank EMBL
= NCBI “WWENA

European Nucleotide Archive

e Echanges quotidiens des
séquences collectées
Effort d’unification=> format
— accord entre GenBank et EMBL
en 1986
DNA
— accord entre GenBank/EMBL et

databank of DDBJ in 1987
Japan
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3 banques




* Des banques incontournables :

» dépot obligatoire dans une des 3 banques avant publication
* unique moyen d’acces aux séquences

* Alimentation :
e soumission directe par la communauté scientifique
(associée ou non a une publication)
» dépots de brevets

e Conséquences
* banques exhaustives
* banques extrémement redondantes
e contiennent des erreurs



Evolution de la banque EMBL

Reads growth
18-Feb-2019
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http://www3.ebi.ac.uk/Services/DBStats/



Evolution de la banque GenBank

Bases Sequences
10 000 000 00... 1 000 000 000
1 000 000 000... 100 000 000
100 000 000 000
10 000 000
10 000 000 000
& 1,000 000
1 000 000 000 WGS
100 000
100 000 000 &
10 000 000 GenBank 10 000
1000 000 1000
1985 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015

12/2018: 285 milliards de nucléotides, 211 millions d’entrées
Doublement tous les 18 mois

https://www.ncbi.nlm.nih.gov/genbank/statistics/



Banques de séquences
protéiques géneralistes
RefSeq UniProt

&
http://www.ncbi.nlm.nih.gov/RefSeq/ http://www.uniprot.org/
03/2018 01/2019 02/2020 T'EMBI' 10/2016 02/2018 02/2020
TRANSLATED ;gl;‘:&g‘\.\
106,245,682 130,366,644 167,278,920 EMBL  Hini 68,493,254 109,414,541 179,812,129
Transcrits: 29,869,155 179,250,561 entrées
Organismes: 99,842 o~
Swiss-Prot:
561,568 entrées

Annotation m TrEMBL

Evidence at protein level 90,921 16,5% 118,013 0,2%

e 2 banques majeures e At 57673 105% 971,005  1,8%

A H H P 7,632 70,5% 11,091,44 21,19
° Quallte vVa rlable/sta blllsee Inferred from homology 387,63 0,5% ,091,443 ,1%
Predicted 11,465 2,1% 40,603,140 76,9%

e Exhaustivité / Annotation S E— T




Evolution des bases de données

protéiques
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Hétérogeneite de la qualité en
fonction de leur origine

La séquence des protéines est prédite!

La qualité des séquences de protéines dépend de la source et est dont
trées hétérogene

cDNA clonés et séquencés individuellement => protéine @ @
(complets, séquencage multiple, vérification)

HTC (High-Throughput cDNA) => protéine

(full-length mais séquence brute, indels, multiple codons initiateur)

Structure 3D => protéine

(attention au substitutions ponctuelles/délétions)

Séquence génomique procaryote => protéine prédite
(prédiction réalisée par outils bioinformatiques, erreurs
de codon initiateur de traduction fréquents, indels en Nter)

Séquence génomigue eucaryote => protéine prédite
(prédiction réalisée par outils bioinformatiques, erreurs
de prédictions de sites d’épissage fréquents, frameshifts, indels)

ORCHOXO



Hétérogeneite de la qualité en
fonction de leur origine

1) Annotations manuelles
@ Réalisées par des experts, les entrées sont traitées une par une (UniProt/SwissProt)

2) Annotations automatiques

Réalisées par des outils bioinformatiques de prédiction de domaines, de fonctions...
« by silmilarity » , « homologous to », « related to », « -like », « putative », « potential »
Sont produites en haut-débit (ex: annotation de génomes)

Elles sont légions dans les banques ... et en attente d’une validation

@3) Absence d’annotations

« hypothetical protein »



Exemple de I'importance de

I’Zannotation

Exemple 1: DUF domain = Domain of Unknown Function

Exemple 2: FAM20C = Family with seque
Exemple 3: Analyse de 37 familles de pre¢
L'augmentation de la quantité de donné:

ne signifie pas une augmentation de la
qualité de ces données.

Schnoes et al PLOS Genetics 2009
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Bases de données majeures
collecte des données individuelles et collectives

Attention a la qualité de ces données
bases avec les Raw data vs Annotation

Ces données seront agrégées sur le génome humain



Genome browsers
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Human Genome Bui

S

SPECIES UCSC VERSION RELEASE DATE RELEASE NAME STATUS
MAMMALS
Human | hg3s Dec. 2013 Genome Reference Consortium GRCh38 Available
hg19 Feb. 2009 Genome Reference Consortium GRCh37 Available
hg18 Mar. 2006 NCBI Build 36.1 Available
hg17 May 2004 NCBI Build 35 Available
hg16 Jul. 2003 NCBI Build 34 Available
hg15 Apr. 2003 NCBI Build 33 Archived
hg13 Nov. 2002 NCBI Build 31 Archived
hg12 Jun. 2002 NCBI Build 30 Archived
hg11 Apr. 2002 NCBI Build 29 Archived (data only)
hg10 Dec. 2001 NCBI Build 28 Archived (data only)
hg8 Aug. 2001 UCSC-assembled Archived (data only)
| hg7 Apr. 2001 UCSC-assembled Archived (data only)
hgé Dec. 2000 UCSC-assembled Archived (data only)
hg5 Oct. 2000 UCSC-assembled Archived (data only)
hg4 Sep. 2000 UCSC-assembled Archived (data only)
hg3 Jul. 2000 UCSC-assembled Archived (data only)
| hg2 Jun. 2000 UCSC-assembled Archived (data only)
| hgt May 2000 UCSC-assembled Archived (data only)

Source: https://genome.ucsc.edu/FAQ/FAQreIeases.htm54




* Elément de réeférence absolue le génome

* Agrégateur et générateur
d’informations/annotations
* Prédictions de genes
* Protéines
* Données d’expression
* Variations

e Synthese rapide et visuelle de données primordiales



Il y a Genome Browsers...

EBI - Ensembl

Chrumacens U TRTNAT122)

UCSC — Genome Browser

UCSC Genome Browser on Human Feb. 2009 (GRCh37Mg19) Assembly
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NCBI — Map Viewer
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Et Genome browsers
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Ensembl



* [nitié en 1999 (avant la premiere version du
génome humain)

* Projet en collaboration entre 'European
Bioinformatics Intitute (EBI) et le Wellcome Trust
Sanger Institute (WTSI)

* Objectif :
* Annoter automatiquement les génomes

» Ajouter des données biologiques aux annotations
* Rendre publique les annotations sur le web

* Ensembl ne produit pas ses propres données
d’assemblage de génome!




* Données disponibles :
 Génomes
 Données de génomique comparative
 Variations
* Elément réeulateur des genes

. .
Ar e genes variants

................

gtacgrtactrtrey con‘atio.,

Biological data ] [ Analysis ] [ Integration ]

* Lancement du site web en juillet 2000 (au début il n’y
avait que le génome humain)

Ensembl Genome Browser

30



Les génomes d’Ensemb|

* Especes de vertébrés dans http://ensembl.org

* EnsemblGenomes (avril 2009) :
https://ensemblgenomes.org/
e Métazoaires : http://metazoa.ensembl.org
e Bactéries : http://bacteria.ensembl.org
* Plantes : http://plants.ensembl.org
* Fungi : http://fungi.ensembl.org
* Protistes : http://protists.ensembl.org

31


http://ensembl.org
https://ensemblgenomes.org/
http://metazoa.ensembl.org
http://bacteria.ensembl.org
http://plants.ensembl.org
http://fungi.ensembl.org
http://protists.ensembl.org

'interface web

Ens

All genomes

BioMart >

Export custom datasets from

BLASTBLAT | VEP | Tools | BioMart

embl with this data-mining ol

Search

BLAST/BLAT >

Downoads | Heip & Docs | Blog

Variant Effect Predictor >

Search our genomes for your DNA Analyse your own variants and
or protein sequence

predict the functional
consequences of known and
unknown variants

All species vliot

.g. BRCA2 or rat 5:627

- Select a species —

Pig breeds

Pig raterance gan

View full list of all species

Compare genes across
species

i
e
9

faad

EMBL-EBI

available.

Ensembl release 105 - Dec 2021 ¢

nomae and 12 additional breeds

Find SNPs and other
variants for my gene

Our acknowledgemants page inchudss a list of current and pravious funding bodies. How

of ra699 or y heart disease

Favourite genomes #

Human
GRCh38.p13

GRCm39

Zobrafish
GRCz11

Gene expression in
different tissues

SGTTOTOICINK:

ACOCCTETOCTOOHOCT

ADGOGACACATTIITOA

CACCTCY IO

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI & and our software and data are fresly

e Ensembl in your own

Retrieve gene sequence

Login/Regist

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species.

Ensembl Release 105 (Dec 2021)

Updated allels frequency data from the NC8I Allele Frequancy
Agoregator (ALFA) release 2

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

Dog (Canis bpus familiaris) reference genome has changed
from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

More ralease news @ on our blog

| Rapid Reloase

New assemblies with gene and protein annotation every
two weeks.

Note: species that already exist on this site will continue to be
updated with the full range of annotations.

The Ensembl Rapid Release websile provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversity inifiatives such as
Darwin Tree of Life, the Vertebrate Genomes Project and the
Earth BioGerome Project.

Rapid Rsleass naws @ on our blog

Other news from our blog

* 19 Jan 2022: Update o the Ensembl COVID-19 resource &

* 12 Jan 2022: Homology data available in Ensemtl Rapid
Release@

17 Dac 2021: 146 new insect genomes on Enserrbl Rapid
Releases

Find a Data Display Use my own data in Ensembl
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Comprendre ENSEMBL

eeeeeeeeeeeeeeeee



*3 a6 mois
* Annotation par Ensembl

* Annotation automatique (Ensembl Genebuild) :
e Détermination des transcrits dans le génome entier

* Basées sur des séquences d’ARNm et protéiques extraites des
banques de données publiques

* Curation manuelle : au cas par cas. Ex: ’'humain, la souris,
le rat, le zebrafish + autres vertébrés (produit par le
groupe HAVANA du WTSI)

* Fusion des annotations automatiques et manuelles (Gold)

*+ Annotations importées depuis flyBase,
WormBase, SGD



* Les transcrits d’Ensembl sont basés sur les bases de
données suivantes :
* Uniprot/Swiss-Prot (curation manuelle)
* Uniprot/TrEMBL
* NCBI refSeq (curation manuelle)

F_+—— — r{mmm
| oo | e o 1

Protéine/ ARNm Assemblage de séquence Gene Ensembl



* Les annotations des genes peuvent varier entre les
différents genome browsers (Ensembl, UCSC, NCBI)

* CCDS (Consensus CDS) est un jeu de données de
genes codants validés par tous les membres du
consortium (EBI, HGNC, MGI, NCBI, WTSI)

 http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi

* || faut que I'assemblage du génome soit suffisamment
stable pour identifier les genes dont les positions sont
identiques entre les différentes sources (chez humain et
souris)



http://www.ncbi.nlm.nih.gov/CCDS/CcdsBrowse.cgi

Transcrits Ensembl

m,

—=mReverse strand A 3.97kb |

3’UTR Partie codante de I’'exon Intron  5’UTR

Sens du gene

Comprendre Ensembl 39



* ENSG### Ensembl Gene ID

* ENSTH#H# Ensembl Transcript ID
* ENSP### Ensembl Peptide ID

* ENSE### Ensembl Exon ID

* Ajout d’un suffix pour les autres especes

* MUS (Mus musculus) pour la souris: ENSMUSG###
* DAR (Danio rerio) pour le zebrafish: ENSDARG###
* etc.



Version (Release)

*~ tous les 3-4 mois

*Lien vers la derniere version d’Ensembl est toujours
. http://www.ensembl.org

Compare genes across Find SNPs and other Gene exprassion in Retrieve gene sequence Find a Data Display Use my own data in Ensembl
species variants for my gene different tissues

SOt S p— GOGCTTUTGGOGORALE
Lo GIfirATACATTC - & BCOCCTCTOCTGNRCTT M
CRTRAAAGTCTY A AGOGOACAGATTTOTOA W
« CACETCTIOADS b
. CTTCTRAATTRY T e ROTC=A

ra~ &

EMBL-EBI Ensembl creates, integrates and distributes reference datasets and analysis tools that anable genomics. We are based at EMBL-EBI # and our software and data are freely
S available,

Our acknowledgements page includes a list of current and previous funding bodies. How to cite Ensembl in your own publications

Ensembl rélease 105 - Dac 2021 ©@ EMBL-EBI Parmanant linkl- View in archive site

*Lien vers une version particuliere d’Ensembl :
http://Dec2021.archive.ensembl.org/index.html
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http://www.ensembl.org
http://dec2021.archive.ensembl.org/index.html

Ensembl : Archives

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | More v €] - Search all species... Q

FELVROIERVELEIEE  Annotation and prediction  Data access APl & sofiware  About us
In this section . Help & Documentation Using this website Archives
 Archives: Table of assemblies

: Ensembl Archives
Search documentation @

About Archive Ensembl

List of currently available archives

The main Ensembl site

Aver (www.ensembl.org) and
@ the mirror sites are

Ensembl GRCh37#: Full Feb 2014 archive with BLAST, VEP
and BioMart

e -t updated with the latest e Ensembl 105: Dec 2021 - this site
imatel
a \’? ?hart:ear‘:lgm'sms;‘zy oary o Ensembl 104: May 2021 &
- o
DN maintain the Ensembl o Ensembl 103: Feb 2021

Archive sites so that

there are stable links to
data from a particular release. As of December
2016 these will be available for five years,
together with the following longer term archives:

Ensembl 102: Nov 2020 &
Ensembl 101: Aug 2020
Ensembl 100: Apr 2020&
Ensembl 99: Jan 2020
Ensembl 98: Sep 2019
Ensembl 97: Jul 2019&
Ensembl 96: Apr 2019
Ensembl 95: Jan 2019/

e Annotation on the human NCBI36
assembly is available at our Ensembl 54
archive g/ site.

Annotation on the mouse NCBIm37
assembly is available at our Ensembl 67
archive g site.

As from August 2014 we are supporting the e Ensembl 94: Oct 2018
human GRCh37 assembly at our dedicated Ensembl 93: Jul 20187
GRCh37 human i site. Unlike the other
Ensembl archive sites, this will be updated to Ensembl 92: Apr 2018
the latest web interface every Ensembl Ensembl 91: Dec 2017 &
release and there may be occasional data
Ensembl 90: Aug 2017 &
Ensembl 89: May 2017 &

updates to human.

Ensembl 88: Mar 2017
Ensembl 87: Dec 2016 %
Ensembl 86: Oct 2016
e Ensembl 80: May 2015
e Ensembl 77: Oct 2014 %
e Ensembl 75: Feb 2014&

e/archives/itidex.html

ers Table of archives showing assemblies present in each one.

Archived databases are also maintained for at
least 10 years. Currently all databases are
available from 2004. More information is
available from our MySQL database
documentation. We also maintain data archives
from 2004 available from our FTP site &.

For all enquiries, please contact the Ensembl
HelpDesk.

http://www.ensembl.org/info/websit

| aims to maintain
for genes (ENSG), transcripts (ENST),




Ensembl : Archives

Ensembl BioMart | Downloads | Help & Docs | Blog

Login/Register

&N - Search all species... Q

Tools BioMart >
All tools Export custom datasets

from Ensembl with this
data-mining tool

Search

All species v |for

e.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease

Favourite genomes Vg

| -- Select a species -- v W Human
¢ |l GRCh3s.p13
Pig breeds Still using GRCH37?
B Pig reference genome and 12 additional

breeds Mouse
. GRCm39
View full list of all species
== Zebrafish
SSeS GRCz11

All genomes

Ensembl is a genome browser for vertebrate
genomes that supports research in comparative
genomics, evolution, sequence variation and
transcriptional regulation. Ensembl! annotate
genes, computes multiple alignments, predicts
regulatory function and collects disease data.
Ensembl tools include BLAST, BLAT, BioMart and
the Variant Effect Predictor (VEP) for all
supported species.

Ensembl Archive Release 104 (May
2021)

o Update to the Ensembl Canonical transcript
set.

e Human and mouse gene sets updated to
GENCODE 38 and GENCODE M27,
respectively.

e Retirement of gene names derived from BAC
clones.

More release newsd on our blog

Ensembl Rapid Release

New assemblies with gene and protein
annotation every two weeks.

Note: species that already exist on this site
will continue to be updated with the full
range of annotations.

The Ensembl Rapid Release website
provides annotation for recently produced,
publicly available vertebrate and non-

£ ioali i

Les anciennes version d’Ensembl sont conservées pendant 5 ans
sauf si elles contiennent la derniere version de I'annotation d’un

génome.




Ensembl : Archives

e http://www.ensembl.org/info/website/archives/assembly.html

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Hep &Docs | Bleg &~ Search all species... Q)

Using this website [T L e o e el R S

In this section " Hep & Documeatation Using this website Archves Archives: Table of assemblles
Archives: Table of assomblies

searcn wocumenswon.... | ([[EP)

Table of Assemblies

This tale 15ts the assembly per species in each of the archive stes,
Key: [l]Newspecies  [_| or[ ] Species prasentinarchive || Spacies not in this version of Ensembl
Dec 26347} EsB ow s Ahg o8 Ape s Sea St Sl G Apr DL San O Rc ot | A E A
vi0s 20297 20217 2020¢- 20200 027 20207 20197 20197 2019 vi§ 2018 % 20182 2018
viod vi03 vi02 v101 viOd ve9  veE  vOT vi6 v
Abingdon islind ASM359730v1

Amncan ostrich | AsMessevt
ASM289841v1
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vicPact

marMer2. 1
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C.can_gerome_v10

ASM334442v1
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Algedian mouse
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Alpins mermot

Amazon molly

American

beaver

Amwricar bison Bison_UMD1.0
Amencan black

baar

Amedican miak | NNQGG.v01
Anggls colobus
Arabian camel
Arctic ground
=quirrel
Argenting black

Ceng.pa_1.0
CambDro2
ASM3426%2v1
Hituphord
and white tegu
Dec2021? Mav Fab Nov Aug  Aor  Jan  Sep Ju  Asr  Jan 2019 Ot Ju  Aor  Dec  Auo  May
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vi0d  VvIO3 vI0Z YIO) VIOd veB vel vel  vi5 Ved Vel  vi2  wil V0 v89
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http://www.ensembl.org/info/website/archives/assembly.html

* Vidéo Youtube (workshop...)
* FAQ

* Exercices

e Cours en ligne

e Publications :

* Flicek, P. et al. Ensembl 2013. Nucleic Acids Res. Advanced

Access (Database Issue).
http://www.ncbi.nlm.nih.gov/pubmed/23203987

» Xosé M. Fernandez-Suarez and Michael K. Schuster. Using the
Ensembl Genome Server to Browse Genomic Sequence Data.
UNIT 1.15 in Current Protocols in Bioinformatics, Jun 2010

* Giulietta M Spudich and Xosé M Fernandez Suarez. Touring
Ensembl: A practical guide to genome browsing. BMC
Genomics 2010, 11:295 (11 May 2010)



http://www.ncbi.nlm.nih.gov/pubmed/23203987
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BLASTBLAT | VEP | Tools | BioMart

Tools BioMart >

All tools Export custom datasets from
Ensembl with this data-mining ool

Search

www.ensembl.org

Downdoads | Heip & Docs | Blog

BLAST/BLAT >

Search our genomes for your DNA
or protein sequence

All species

.g. BRCA2 or rat 5:6279

All genomes

- Select a species — v

Pig breeds
[ Pig raferance genome and 12 additional breeds

View full list of all spe:

Find SNPs and other
variants for my gene

Compare genes across

species
o
9
fsad

EMBL-EBI

available.

Our acknowledgements page includss a list of current and pravious fundirg bodies. Hox

Ensembl release 105 - Dec 2021

or 18699 or

Favourite genomes #

Human
GRCh38.p13

a.0RChT?

Mouse
- GRCm39

Zobrafish
GRCz11

Gene expression in
different tissues

Variant Effect Predictor >

Analyse your own variants and

predict the functional
consequences of known and
unknown variants

heart disease

Retrieve gene sequence

SR TTOTOHDCIN
ACOCCTETOCTIONNT
ADOOGACACATTTOTOA
CACETCROOACN

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI and our software and data are freely

te Ensembl in your own publications.

Login/Regist

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species.

Ensembl Release 105 (Dec 2021)

Updated allels frequency data from the NCBI Allele Frequancy
Aggregator |ALFA) release 2

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

Dog (Canis bpus familiaris) reference genome has changed
from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

More ralease news @ on our blog

New assemblies with gene and protein annotation every
two weeks.

Note: species that already exist on this site will continue to be
updated with the full range of annotations.

The Ensembl Rapid Release website provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversity inifiatives such as
Darwin Tree cof Life, the Vertsbrate Genomes Project and the
Earth BioGerome Project.

Rapid Rsleass naws @ on our blog

Other news from our blog

* 19 Jan 2022: Update o the Ensembl COVID-19 resource &

* 12 Jan 2022: Homology data available in Ensemtl Rapid
Relgase@

17 Dac 2021: 146 new insect genomes on Enserrbl Rapid
Release

Find a Data Display Use my own data in Ensembl

Attty
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Le site web Ensembl: page d’accueil

Outils P

L

BioMart >

Export custom datasets from
Ensembl with this data-mining ool

Search

BLASTBLAT | VEP | Tools | BioMart

Downloads | Heip & Docs | Blog

BLAST/BLAT > Variant Effect Predictor >

Search our genomes for your DNA
or protein sequance

Analyse your own variants and
predict the functional
consequences of known and
unknown variants

All species

Recherche

.g. BRCA2 or rat 5:6279

All genomes

[—Seledespgﬁga— Vi

B

Liste
déroulante
Acces aux
génomes

Pig breeds

Pig raferance genome and 12 additional breeds

View fulllist of all spe

Find SNPs and other
variants for my gene

Compare genes across

species
o
9
fsad

EMBL-EBI

available

Our acknowledgeme:

Ensembl release 105 - Dec 2021 © £

page includss a list of current and previous fundirg bodies. Hox

of re699 or y heart disease

Favourite genomes #

Human
GRCh38.p13

GACHIT?

Mouse
GRCm39

Zobrafish
GRCz11

Gene expression in
different tissues

Retrieve gene sequence

SGOCTTOTORICAAK
ACOCETETOCTIOHOCT
ADOOGACACATTTOTOA

& CACCTCT WIS

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI and our software and data are freely

nsembl in your own publications.

Login/Regist

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species,

Ensembl Release 105 (Dec 2021)

Updated allele frequency data from the NC8I Allele Frequancy
Aggregator /ALFA) release 2

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

Dog (Canis bpus familiaris) reference genome has changed
from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

More ralease news @ on our blog

New assemblies with gene and protein annotation every
two weeks.

Note: species that already exist on this site will continue to be
updated with the full range of annotations.

The Ensembl Rapid Release websile provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversily initiatives such as
Darwin Tree cof Life, the Vertsbrate Genomes Project and the
Earth BioGerome Project.

R slea

1 on our blog

Other news from our blog

« 19 Jan 2022: Update 1o the Ensembl COVID-10 resource &

N

] Recherche

ﬁ News

* 12 Jan 2022: Homology data available i Ei

semi Rapid

Relpase@

17 Dac 2021: 146 new in
Release

omes on Ensery

Acces

Find a Data Display

aux archives

d’Ensembl
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Le site web Ensembl: les génomes

BLAST/BLAT | VEP | Tools | BioMart

'1 Human (GRCh38.p13) ¥

Search Human (Homo saplens)

Search all categories M Seorch

e.g. BRCAZ or 17:63992802-64038237 or rs699 or osteoarthritis

Genome assembly: GRCh38.p13 (GCA_000001405.28)

Moare information and stafistics
Downjoad DNA sequence (FASTA)
Convert your data to GRCh38 coordinates

Display your data in Ensembi

her assomblies

7 Full Feb 2014 archive with BLAST, VEP and BioMart v | {{=3)

parative genomics

Informations, [~
statistiques

nd? Homologuos, gene trees, and whole genome alignments across

Pout comparative analysis

pad alignments (EMF)

Regulation

What can | find? DNA methylation, transcription factor binding sites, histone
maodifications, and regulatory features such as enhancers and repressors, and
microarray annotations.

0 More about the Ensembl regulatory build and y
o Experimenial data sources

& Download all reguiatory features (GFF)

Ensembl release 105 - Dec 2021 © EMBL-EB!

| Downloads | Help & Docs | Blog

€~ Search all species...

S
SHEE

ﬁJ Recherche

Gene annotation

What can | find? Protein-coding
protein sequences, non-coding A

Lien vers des

View karyotype 0 More about this gensbuild

— 8y Download FASTA files for ge exemp|eS
- ;_: 8] Download GTF of GFF3  filberrergorros: : e
Example region \ Updato your old Ensembi IDs

— s
{0
o~

Example gene ree

'Yy y:

Example ragulatory
feature

]
I

ENCODE daia in
Ensembl

Variation

What can | find? Short sequence variants and longer structural variants; disease and
other phenotypes

o More about variation in Ensembl

& Download all variants (GVF)

- le!u

\ Variant Effect Predictor

Permanent fink -

Login/Register

Pax6 'S
BRCA2

Example gene
208
<

Example transcript

ATCGAGCT
ATCCAGCT
ATCGAGAT

Example variant

Example
phenotype

Example structural
variant

Get help

Using this website

Our sister sites Foliow us

bl Bactena B 8100

e ———
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Le site web Ensembl: statistiques

des génomes

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Heip & Docs

™ Human (@RCh38.p13) v
Y Human assembly and gene annotation

Assembly

from the Genome Refarence Consortium«. This
data set consists of gene models built from the ge $ of the human p
alignments of human cONAs using the cDNA2genome model of exonerate.

This release of the assembly has the following properties:

e contig length total 3.4 Gb.

® chromosome length total 3.1 Gb (excluding haplotypes)

representations) and the MHC re n chromosome 627 (7 aitemate sequence representations)

Watch a video on YouTul

& aboul patches and hapiotypes In the Human genome

Patches

As the GRC maintains and improves the assembly, patches are being introduced. Currently, assembly patches

ace of bwo huna

Informations généra IeS SU r bquence at a loci and will remain as haplotypes in the

fuence and will replace the given region of the reference

I'assemblage e

TUTer

[GRCh37 Full Feb 2014 archive with BLAST, VEP and BioMart v | ([

Gene annotation

the last GRCh38 gensabuild (December 2013).

been mapped to the annotations. More information about the CCDS project,

are included in the final Ensembl/Havana merged (GENCODE) gene set
o Detailsd miormation on geneduild (PDF)
Neanderthal genome

A preliminary assembly of the Neanderthal (Homo sapiens ) genome is ilabls
Neanderthal Genorm an Ensembi-powered project based at the Max Planck Institute

owsar e,

This site provides a data set based on the December 2013 Homo sapiens high coverage assembly GRCh3s
is usod by UCSC to create their hg38 database. The
as well as from

It also includes 261 alt loci scaffolds, mainly in the LRC/KIR complex on chromosome 19 (35 alternate sequence

The Ensembl human gene annotations have been updated using Ensembl's automatic annotation pipeline. The
updated annotation incorporates new protein and cDNA sequences which have bacome publicly available since

In the current reloase, we continue to display a joint gene set based on the merge between the automatic
annotation from Ensembl and the manually curated annotation from Havana. See the statistics table, right, for
the corresponding GENCODE version number. The Consensus Coding Sequence (CCDS) identifiers have also

Updated manual annotation from Havana is merged into the Ensembl annotation every release. Transcripts from
the two annotation sources are merged if they share the same internal exon-intron boundaries (i.e.
Identical splicing pattern) with slight differences in the terminal exons allowed. Importantly, all Havana transcripts

have

via the

Blog

GRCh38.p13 (Genome Relerence Comomum Human Build 38), INSDC

Statistics
Summary

Assembly

Assembly GCA_000001405 28, Dec 20

Base Pairs 3,006,649,726

Golden Path Length 3,096,649,726

Assembly provider Genome Refarence Consortium &

P

Annotation method Full genebuild

Genebulld started Jan 2014

Genebuild released Jul 2014

Genebuild last Aug 2021

updated/patched

Database version 105.38

Gencode version GENCODE 39

Gene counts (Primary assembly)

Non coding genes
Small non coding genes
Long non coding genes
Misc non coding genes

Pseudogenes

Gene transcripts

20,465 (Incl 853 readthrough)
24 849

4,865

17,763 {incl 308 readwrough)
2221

15,217 (incl 6 readthrough)
245,000

Gene counts (Alternative sequence)

Coding genes

Non coding genes
Smail non coding genes
Long non coding genes
Misc non coding genes

Pseudogenes

Gene transcripts

Other

Genscan gene predictions
Short Variants
Structural varlants

3,053 (incl 26 readthrough)
1,555

297

1,071 {incd 25 readihrough)

187

1,799

21,638

51,756
702,229 898
6,880,308

Statistiques
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Le site web Ensembl: caryotype

Login/Register
BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

1 Human (GRCh38.p13) ¥

Genome [T
Location-based displays
|- Whole genome Whole genome @
|~ Chromasome summary
|- Reglon overview
|- Region in detail <+ Add features
= Comparative Genomics
|- Synteny
L~ Alignments (image) a ' < & %
|- Alignments (text)
L Region Comparisen
=) Genstic Variation
|- Variant tablo
|- Resequencing
|- Strain table
L Linkage Data
|~ Markers
= Other genome browsers
I- ucsC#
- NCBIg a E
I Ensembl GRCh37 @
= = 8
£ Configure this page
AN Custom tracks = E =
th Export data g a
«% Share this page 2z q % f 1 @A 1 1 T 1 1 A Z ¥ it
k imi m| a chromosome, or click and d a
B b Click on the image above to jump to or click rag to select a region
Summary
Assembly GRCh38.p13 (G G Human Build 38), INSDC Assembly GCA_000001405 28 &, Dec 2013
Base Pairs 3,096,649,726
Golden Path Length 3,096,649,726
Assembly provider Genome Reference Consodiumee
Annotation provider Ensembl
Annotation method Full genebuild
Genebuild started Jan 2014
Genebuild released Jul 2014
last up P Aug 2021
Database version 105.38
Gencode version GENCODE 39
Gene counts (Primary assembly)
Coding genes 20,465 (incl 853 readthrough)
Non coding genes 24,849
Small non coding genes 4,865
Long non coding genes 17,763 (inci 308 readthrough)
Misc non coding genes 2221

Pseu 15.217 (incl 6 readthr
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Le site web Ensembl : statistiques
par chromosome

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog fes... Q

.i Human (GRCh38.p13) ¥

Location: 1:204,088,063-204,188,063 [ -1-008 4
Location-based displays

Chromosome 1: 204,088,063-204,188,063

2 Comparative Genomics 0ﬁsembly waanbiin
|- Synteny chromosome 1
|- Abgnments (ima . o & . Ve . . . CH B i
keents £ Assembly exceptions |

|~ Alignments (text)

L Reglon Comparison
Genetic Variation

|- Variant table

|- Resequencing

o [ + rcaaures |
Markers + Add features

= Other genome browsers

| ncaig ¥

Chromosome summary @

L"»w;\b GRCh37 @ Oru-lmm Protetn Coding Genes Short Non Coding Gerws Long Non Coding Genes Poeud:

¢ Configure this page

Regeats

. : T ‘-ﬂm{_&}ﬁ@m‘s{’f i
NHWWWWWWIWHWW“N‘WWWWWWW

r
B

i

Change chromosome: 1 m

Chromosome Statistics

Length (bps) 248,956,422
Coding genes 2,057 (incl. 47 readthrough)




Le site web Ensembl : navigateur
de génome

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog Search all species..,

"i Human (GRCh38.p13) v

Location: 1:204,088,063-204,188,063
Location-based displays
Wnole genome Chromosome 1: 204,088,063-204,188,063
Chromosome summary
Ragion overview
'~ Region in detail
= Comparative Genomics Assembly exceptions
Synteny chromosome 1
|- Alignments (Image)
- Alignments (text) Assembly exceptions
Region Comparison
£ Genetic Variation
furrdiaton, Region in detail @
Resequencing
L Linkage Data
Markers
= Other genome browsers
+UCSCg@
NCBI @

nsembl GRCh37 &
X < KRTer2s CaXIFy > < ENSGO000238 7 7Y
SNOWAT! » g <HSPEIPS ENSGO00C OO0ZHRYI >
> ~ XX 2 M4 ENSO!
* MSOC 2 - 261 00h > HIN0 > E
< L > < ANASSPT4
7 INSGO00002Z25522 > lalall
I!I Expor data ENSGOOOI0ZITE48 >
Fleguistcry Dl | LN SR R O imomn (NN ] (C IR R SR F R RN
1 ] S | i nii Il L DR | |
S Sk Yie page 1 | T LI |
I 1
¢+ Bookmark this page
w 700 80 WD 04 00 b Ty 204 40 Mo 0160
Gene Legend W £ sl proteen coang W merged Ensemeitavana
I peovoogene I ANA gene
Reguision Legend | e CrCr trrancer
Opan Chromatn W Promoter
B Promosar Flark T Transcrgeon Factor Binang Ste

Location:  1;204088063-204188063

ch

L:v,he;.l—-ir»n—'r:' v 91 eutherian marmmal 0 [".. ded 2
91 way GERP elements L | | | 1 L m LLLER [ SR R N N | man mmo o ] i
A 0 s -
Showing all 12 features - click to show fewer
EST cluster (Unigene) | I ”] l"l I l




Le site web Ensembl : le gene

BLAST/BLAT | VEP | Toois | BioMart | Downloads | Help & Docs | Blog

‘1 Human (GRCh38.p13) ¥

L e R R vt Gene: BRCA2

Gene-based displays
= Summary Gene: BRCA2 ensGooo00139618

|- Spiice variants

I Transcript comparison Description BRCA2 DNA repair associated [Source:HGNC Symbol;Acc:HGNC:1101 ]

L Gene alleles
B Sequence Gene Synonyms BRCC2, FACD, FAD, FAD1, FANCD, FANCD1, XRCC11

L_ Saw"?a’ycs"uc‘“"’ Location Chromosoma 13: 32,315,086-32,400,268 forward strand
&=+ Comparative Genomics 3

L Genomic alignments GRCh38:.CM000675.2

|- Gene tree About this gene This gene has 10 transcripts (splice variants), 175 orthologues and is asscciated with 171 phenolypes

- Gene gain/loss tree Transcript

L Onthologues vansenRs Hide transcript table

|- Paralogues

L Ensembl protein families
= Ontologies Show/ide columns (1 hidden)

|- GO: Cellular component

|- GO: Biological process Transcript ID Name bp  Protein  Biotype ccos UniProt Match ~ RefSeq Match Flags

GO. Molecular function ENST00000380152.8 | BRCA2-201 | 11954 3418aa CCDS9344 7 P51587 % NM 00005942 | MANE Select v0.95 Ensembl Canonical GEN

3 22;2?(’;;;“0" ENST00000680887.1 | BRCA2-210 | 11880 3418aa CCDS5344 = S APPRIS P1
T E Variant table ENST00000544455.6 BRCA2-206 11854 3418aa in CCDS9344 &| P515878 - Gl

§ Vosfart meve.... ENST00000530893.6 BRCA2-204 | 2011 481aa | Protein coding - ADASS0UIIZ & -

tructural variants

L Gone aipression ENST00000614250.2  BRCA2-207 | 11763 | Nonsense mediated decay - - -
{= Pathway ENST00000665585. 1 | BRCA2-208 | 2598 | Nonsense mediated decay - AOASSOUIUE & - i
|~ Regulation T - : e
L Pemal refeidncas ENST00000470094 1  BRCA2-202 842 | Nonsense mediated decay - - nce
|~ Supporting evidence ENST00000666593.1  BRCA2-209 523 | Nonsense mediated decay - 3 CDS &' incomph
& ID History ENST00000528762.1 | BRCA2-203 | 495 | Nonsense mediated decay - - TSL:4  CDS 5'inco

L. Gene history

£ Configure this page
N Custom tracks Summary @
th Export data Name BRCA2 % (HGNC Symbol)

ENST00000533776.1  BRCA2-205 523 No protein | Retained intron - - -

CcCcbs This gene is a member of the Human CCDS set: CCDS9344.1%
UniProtkB This gene has proteins that correspand to the following UniProtKB identifiers: P5S1587 &
RefSeq This Ensembl/Gencode gene contains transcript(s) for which we have selected (dentical RefSeq transcript(s). if there are other RefSeq
transcripts available they will be in the External references table
LRG LAG_293 provides a stable genomic reference framework for describing sequence variants for this gene
Ensembl version ENSGO00000138618.17
Other assemblies This gene maps to 32.889.223-32.974 405 in GRCh37 coordinates.
View this locus in the GRCh37 archive: ENSGO0: 9618 &7
Gene type Protein coding
Annotation method Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.

Annotation Attributes overlapping locus [Definitions &




Le site web Ensembl : le transcrit

LognvRegister

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

1 Human (GRCh38.p13) v

Location: 13:32,315,086-32,400,268 Gene: BRCA2 [RIFTEEI - Lo V)]

Transcript-based displays
|- Summary Transcript: ENST00000380152.8 srcaz-201
=- Sequence
L Exons
| LGK ’: Description BRCA2 DNA repair associated [Source:HGNC SymbolAcc:HGNC: 1101 ¢
Cl A
L protein Gene Synonyms BRCC2, FACD, FAD, FAD1, FANCD, FANCO1, XRCC 11
¥ Proieln Inloemalion Location Chromosome 13: 32 315,508-32 400,258 forward strand
- Protein summary
I~ Domains & fealures About this transcript This transcript has 27 exons, s annotated with 58 domains and features, is associaled with 35198 variant alleles and maps to 935 oligo Rrobes.
- Variants
|- PDB 3D protain model Gone This transcript Is a product of gene ENSG00000129618.17 ST ERIZDE S EEY

~ AlphaFold predicted model
= Genetic Variation
Variant table Show/ide columns (1 hidden)

Variant image

!
|
|- Haplotypes Transcript 1D Name bp Protein Biotype ccos UniProt Match RefSeq Match Flags
|- Population comparison ENST00000380152.8 BRCA2-201 11854 3418aa | Protein coding CCDS9344 P51587¢) NM 00005947  MANE Select v0.95 Ensembl Canonical GEN
' Comparison image ENST00000680887 1| BRCA2-210 | 11880 3418aa | Protein coding CCDS9344 & - -
= External References e ~ ——— — "
L General identifiers 5.6 BRCA2-206 | 11854 341823 | Protein coding CCDSO344 P51587 - GENCODE basic APPRI
I £ Oligo probes ENST00000530823.6 BRCA2-204 | 2011 481aa | Protein coding - ADASSOUJI7 & -
L %‘;::l’;'r:‘ danos ENST00000614259.2| BRCA2-207 11763 2649aa | Nonsense mediated decay - - -
7 Transcrpt hisiory ENST00000665585.1 | BRCA2-208 | 2598 438aa | Nonsense mediated decay - AOAS90UJUS % -
- Protein history ENST00000470084 1 | BRCA2-202 | 842 186aa | Nonsense mediated decay - HOYES3? ¢ -

a Configure this page ENST00000666593.1 BRCA2-209 523 58aa | Nonsense mediated decay - ACAS90UJ244 -
ENSTD0000528762 1 | BRCA2-203 | 495 64za | Nonsense mediated decay - HOYD86% -
m ENSTD0000533776 1 BRCA2-205 523 |Noprotein | Retained intron - - -
) Exportdata
=S Shar this page
[ Bookmark this page

Summary @

8476 kb Forward strand _gu.

ISl e g e '

Statistics Exons: 27, Coding exons: 26, Transcript length: 11.954 bps, Translation length: 3,418 residues

ccos This transcript is a member of the Human CCDS sat: CCDS9344¢2

Uniprot This transcript corresponds to the following Uniprot identifiers: P51587 &

Transcript Support Level (TSL) TSLs

Version ENST00000380152.8

Type Protein coding

Annotation Method Ti pt where the E bl genebuild pt and the Havana manual annotation have the same sequence, for every base pair. See article.
GENCODE basic gene This transcript [s a member of the Gencode basic gene set

Permanent link - View in archive site

Ensembi release 105 - Dac 2021 ©
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Naviguer dans Ensembl :
Partie pratique

Navigation dans Ensembl : Pratique



Visualiser ses propres données

Login/Regist

BLASTBLAT | VEP | Tools | BioMart | Downloads | Heip & Docs | Blog

Tools BioMart >

All tools Export custom datasets from
Ensembl with this data-mining ool

Search

BLAST/BLAT >

Search our genomes for your DNA
or protein sequence

All species

.g. BRCA2 or rat 5:6279

All genomes

- Select a species — v

Pig breeds
[ Pig raferance genome and 12 additional breeds

View full list of all spe:

Find SNPs and other
variants for my gene

Compare genes across

species
o
9
fsad

EMBL-EBI

available.

il Ensemdl release 105 - Dec 2021

or 18699 or

Favourite genomes #

Human
GRCh38.p13

a.0RChT?

Mouse
- GRCm39

Zobrafish
GRCz11

Gene expression in
different tissues

Our acknowledgements page includss a list of current and pravious fundirg bodies. Hox

Navigation dans Ensembl

Variant Effect Predictor >

Analyse your own variants and
predict the functional
consequences of known and
unknown variants

heart disease

Retrieve gene sequence

SR TTOTOHDCIN
ACOCCTETOCTIONNT
ADOOGACACATTTOTOA
CACETCROOACN

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI and our software and data are freely

te Ensembl in your own publications.

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species.

Ensembl Release 105 (Dec 2021)

Updated allels frequency data from the NCBI Allele Frequancy
Aggregator |ALFA) release 2

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

Dog (Canis bpus familiaris) reference genome has changed
from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

More ralease news @ on our blog

New assemblies with gene and protein annotation every
two weeks.

Note: species that already exist on this site will continue to be
updated with the full range of annotations.

The Ensembl Rapid Release website provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversity inifiatives such as
Darwin Tree cof Life, the Vertsbrate Genomes Project and the
Earth BioGerome Project.

Rapid Releass news ;@ on our blos

Other news from our blog

* 19 Jan 2022: Update 1o the Ensembl COVID-1

* 12 Jan 2022: Homology data available in Ense

Visualiser ses

pnpeesssss propres données

17 Dec 2021: 146 new insect genomes on Ens|
Release

Find a Data Display Use my own data in §/ bl

Attty

el?\ﬁ'
;m- fara
Resowce

d
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LES OUTILS

Les outils Ensembl



Les outils

BLAST/BLAT

BLASTBLAT | VEP | Tools | BioMart

Tools BioMart >

Export custom datasets from
Ensembl with this data-mining ool

Search

BLAST/BLAT >

Search our genomes for your DNA
or protein sequence

All species

.g. BRCA2 or rat 5:6279

All genomes

- Select a species — v

Pig breeds
[ Pig raferance genome and 12 additional breeds

Find SNPs and other
variants for my gene

Compare genes across

species
o
9
fsad

EMBL-EBI

available.

Our acknowledgements page inctudss a list of current and pravious funding bodies. Ho:

Ensembl release 105 - Dec 2021 ©

or 18699 or

Favourite genomes #

Human
GRCh38.p13

S8 using GRC
Mouse
- GRCm39

Zobrafish
GRCz11

77

Gene expression in
different tissues

Downloads | Heip & Docs | Blog

Variant Effect Predictor >

Analyse your own variants and

predict the functional
consequences of known and
unknown variants

heart disease

Retrieve gene sequence

SR TTOTOHDCIN
ACOCCTETOCTIONNT
ACATTTOTON

ADOOGACAGATT™
CACCTCT WIS

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI and our software and data are freely

Ensembl in your own publications.

Login/Regist

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species,

Ensembl Release 105 (Dec 2021)

Updated allele frequency data from the NC8I Allele Frequancy
Aggregator /ALFA) release 2

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

Dog (Canis bpus familiaris) reference genome has changed
from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

More ralease news @ on our blog

New assemblies with gene and protein annotation every
two weeks.

Note: species that already exist on this site will continue to be
updated with the full range of annotations.

The Ensembl Rapid Release website provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversily initiatives such as
Darwin Tree cof Life, the Vertsbrate Genomes Project and the
Earth BioGerome Project.

R Asleass ne

1 on our blog

Other news from our blog

* 19 Jan 2022: Update o the Ensembl COVID-19 resource &

* 12 Jan 2022: Homology data available i Ei
Relgase@

omtl Rapid

17 Dac 2021: 146 new insect genomes on Enserrbl Rapid
Release

Find a Data Display Use my own data in Ensembl
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Blast

BLAST/BLAT || VEP | Tools | BioMart | Downloads | Help & Docs | Blog

e Recherche de similarité

* 1 séquence (Query) comparée a des milliers ou des millions de séquences (base de
données) par comparaison 2 a 2.

* But:

» Détecter des séquences proches
* Annotation simple (domaines protéiques, localisation génomique, nombre d’exons)
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Les différentes comparaisons

BLAST : Basic Local Alignment Search Tool

Altschul et al. Basic local alignment search tool. J. Mol Biol. 1990
Altschul et al. Gapped BLAST and PSI-BLAST: a new generation of protein

database search programs. Nucleic Acids Res 1997

ADN
Blastp Protéine
Tblastn Protéine

ADN (traduit dans
les 6 cadres)

ADN (traduit dans
les 6 cadres)

Tblastx

ADN
protéines

ADN (traduit dans
les 6 cadres)

protéines

ADN (traduit dans
les 6 cadres)

nucléique

protéique

protéique

protéique

protéique

Recherche d’ARN structuraux,
d’éléments régulateurs

Recherche de protéines homologues

Recherche de similarités entre une

protéine et une séquence génomique

mal annotée

Recherche des phases de lecture dans

une séquence codante

Avantages de tblastn et blastx mais tres

long
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BLAT (BLAST-Like Alignment Tool)

An mRNA/DNA and cross-species protein sequence analysis tool to quickly find
sequences of 2 95% similarity of length 240 bases.

was developed by Jim Kent at the University of California Santa Cruz (UCSC) in the early
2000s to assist in the assembly and annotation of the human genome.

The target database of BLAT is not a set of GenBank sequences, but instead an index

derived from the assembly of the entire genome. Blat works by keeping an index of an
entire genome in memory.

By default, the index consists of all non-overlapping 11-mers for DNA and 4-mers for
protein.

Kent, W.J.. BLAT -- The BLAST-Like Alignment Tool. Genome Research 2002
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Blast

BLAST/BLAT || VEP | Tools | BioMart | Downloads | Help & Docs | Blog

MADTQYILPNDIGVSSLDCREAFRLLSPTERLYAYHLSRAAWYGGLAVLLOQTSPEAPYIYALLSRLEFRAQDP
DOLROHALAEGLTEEEYQAFLVYAAGVYSNMGNYKSEFGDTKEVPNLPKEKLERVILGSEAAQQHPEEVRGLW
QTCGELMEFSLEPRLRHLGLGKEGITTYFSGNCTMEDAKLAQDEFLDSONLSAYNTRLFKEVDGEGKPYYEVRL
ASVLGSEPSLDSEVTSKLKSYEFRGSPFQVTRGDYAPILOKVVEQLEKAKAYAANSHOGOMLAQY IESETQG
SIEAHKRGSREFWIQDKGPIVESYIGFIESYRDPFGSRGEFEGEFVAVVNKAMSAKFERLVASAEQLLKELPWP
PTFEKDKFLTPDFTSLDVLTFAGSGIPAGINIPNYDDLROQTEGEFKNVSLGNVLAVAYATQREKLTFLEEDDK
DLYILWKGPSFDVQVGLHELLGHGSGKLEVODEKGAEFNEFDQETVINPETGEQIQSWYRSGETWDSKESTIAS
SYEECRAESVGLYLCLHPQVLEIFGFEGADAEDVIYVNWLNMVRAGLLALEFYTPEAFNWROQAHMOAREVIL
RVLLEAGEGLVTITPTTGSDGRPDARVRLDRSKIRSVGKPALERFLRRLOVLKSTGDVAGGRALYEGYATVT
DAPPECFLTLRDTVLLRKESRKLIVOPNTRLEGSDVOQLLEYEASAAGLIRSFSERFPEDGPELEEILTQLAT
ADARFWKGPSEAPSGQA
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B (sevr) oGS «(EED « CEE [ refresh ]
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@2 (setup o conFig™ «+(RESULTS) «»( [ refresh J

Summary

» setup
¢ Homo_sapiens
¢ Genomic sequence
¢ TBLASTN
¢ | ow sensitivity

Retneve result for ID:

'BLA_IESYdDXDJ ' | Retrieve |

Alignment Display Options:

Locations vs. Karyotype Locations vs. Query
Summary Table > configure

e FE: 10

1: unnamed (737 letters) Vs. LATESTGP

¢ -B:100
Homo_sapiens 1281 slignments, 22 hits ] ( view p

o _filter: seg

o W 4

¢ -hitdist: 40

¢ matrix: BLOSUMS80
e T.16

» results

» display
® Not yet initialised

VVE WOUIQ lIXE TO Near your IMpressions o1 BIasivIiew, P g Tur [y IN3a1 yOU WOouUIa lIxe 10
see provided in the future. Many thanks for your time. ]Feedbadzl




Content-type: text/plain

TBLASTN 2.0MP-WashU [04-May-2006] [

Copyright (C) 1996-2006 Washington
A1l Rights Reserved.
Reference: Gish, W. (1996-2006) ht
Query= unnamed

(737 letters)

1linux26-x64-I32LPF64 2006-05-10T17:22:28]

University, Saint Louis, Missouri USA.

tp://blast.wustl.edu

K and H are unavailable for the
when used with gap penalties +9 and +2.
command line, the values computed for

be used instead, but the reported E-values
too low.

toplevel.fa
2,383 total letters.

Use of the hspsepSmax parameter should be considered with long
to improve the biological relevance of the HSP

groups that are assembled and to improve the statistical
discrimination of these groups from random background.

WARNING: Precomputed values for Lambkda,
BLOSUME0 scoring matrix,
Unless overridden on the
ungapped alignments will
and P-values may be much
Database: Homo_sapiens.GRCh37.dna.
297 sequences; 32,036,511
WARNING:
database sequences,
Searching....10....20....30....40..
WARNING: hspmax=1000 was exceeded

the associated cutoff sco
73.

Sequences producing High-scoring Se

9 dna:chromosome chromosome:GRCh37:
11 dna:chromosome chromosome:GRCh37
4 dna:chromosome chromosome:GRCh37:
20 dna:chromosome
16 dna:chromosome
12 dna:chromosome
19 dna:chromosome
22 dna:chromosome

GL000199.1 dna:supercontig supercontig:

14 dna:chromosome chromosome:GRCh37
1 dna:chromosome chromosome:GRCh37:

GL000220.1 dna:supercontig supercontig:

5 dna:chromosome chromosome:GRCh37:

GL000224.1 dna:supercontig supercontig:

7 dna:chromosome chromosome:GRCh37:
21 dna:chromosome chromosome:GRCh37

GL000237.1 dna:supercontig supercontig:
GL000202.1 dna:supercontig supercontig:
GL000218.1 dna:supercontig supercontig:

15 dna:chromosome chromosome:GRCh37
€& dna:chromosome chromosome:GRCh37:
3 dna:chromosome chromosome:GRCh37:

GL000206.1 dna:supercontig supercontig:

chromosome: GRCh37:
chromosome : GRCh37:
chromosome : GRCh37:
chromosome: GRCh37:
chromosome: GRCh37:

..50....60....70....80....90....100% done

by 37 of the database sequences, causing

re, 52, to be transiently set as high as

Smallest
Sum
Reading High Probability
gment Pairs: Frame Score P(N) N
9:1:141213431:1 REF -3 | 1765||0.
:11:1:135006516:1 REF +3 763 ||3.2e-292
4:1:191154276:1 REF +3 | 1542 ||5.5e-250
20:1:63025520:1 REF -1 131]|0.0035
16:1:90354753:1 REF +1 120|]|0.014
12:1:133851895:1 REF -2 126 ||0.060
19:1:59128983:1 REF -1 128 ||0.069
22:1:51304566:1 REF +1 130(]0.10
GRCh37:GL000199.1:... +3 149]0.11
:$14:1:107349540:1 REF +2 167|]0.21
1:1:249250621:1 REF -1 134|]0.25
GRCh37:GL000220.1:... -3 124 |]|0.26
5:1:180915260:1 REF +1 127]]0.33
GRCh37:GL000224.1:... -2 126 ||0.49
7:1:159138663:1 REF -3 129||0.¢&8
:21:1:48129895:1 REF -2 131 ||0.98
GRCh37:GL000237.1:... -2 89]]0.98
GRCh37:GL000202.1:... +1 111)]|0.995
GRCh37:GL000218.1:... -1 145|]|0.99%6
:$15:1:102531392:1 REF +2 134||0.999
6:1:171115067:1 REF -2 118|0.9991
3:1:198022430:1 REF -3 118 ||0.9998
GRCh37:GL000206.1:... -3 92 1]0.99992

[

MWW WwWMNWEDODNOWEOWWWN

[
oW

>9 dna:chromosome chromosome:GRCh37:9:1:141213431:1 REF

Length = 141,213,431
Score = 1765 (578.9 bits), Expect = 0., Sum P(6) = 0.
Identities = 220/261 (84%), Positives = 230/261 (88%), Frame = -3

INPETGEQIQSWYRSGETWDSKEFSTIASSYEECRAFSVGLYL.CLHPOVLETFGFEGADAE
INPE EQIQSWYRS +IWDSKFSTI SSYEECRAESVGLYLCLHPQVLE FGFEGADAE
INPEMREQIQSWYRSMKTWDSKESTIVSSYEECRAESVGLYLCLHPOQVLETFGFEGADAE

Query: 537 DVIYVNWLNMVRAGLLALEFYTPEAFNWR FVILRVLLEAGEGLVIITPTTIGSD
+VI VNWLNMV AGLLALEFYTPEA NW+QAH++AR VILRVL EAGEGL TITPT GSD

Sbjct: 76089885 EVISVNWLNMVGAGLLALEFYTPEASNW IRARIVILRVLPEAGEGLGTITPTAGSD

Query: 597 GRPDARVRLDRSKIRSVGKPALFRFLRRLOVILKSTGDVAGGRALYFGYATVIDAPPECFL
GRP+A+VRLDRSKI+SVG PALERFLRR STGDVAGG LYE YA V DAPPE FL

Sbjct: 76089705 GRPEAQVRLDRSKIQSVGNPALERFLRRCW---STGDVAGGWILYERYAAVADAPPEGFL

Query: 657 TLRDIVLLRKESRKLIVOPNTRLEGSDVQLLEYEASAAGLIRSFSERFPEDGPELEEILT
TLRD VLLRKES KLIVQPN RLEGSDVQLLEYE SAAGLIRSFSE FPEDG ELE+ILT

Sbjct: 76089534 TLRDRVLLRKESWKLIVOPNIRLEGSDVQLLEYEVSAAGLIRSFSEHFPEDGLELEDILT

Query: 717 m:anmmmm.
QLATADA+F KGPSEAPSGQA

Sbjct: 76089354 QLATADAQF*KGPSEAPSGOA

Score = 1700 (557.6 bits), Expect = 0., Sum P(6) = 0.

Identities = 212/252 (84%), Positives = 221/252 (87%), Frame = -2

Query: 224 PSLDSEVISKLKSYEFRGSPFQVIRGDYAPILQKVVEQLEKAKAYAANSHQGOMLAQYIE
P L + SKLKS EFRGSPFQVT G+Y PILQKVVEQLEKAK YAANSHQ QMLAQYIE

Sbjct: 76090816 PGLRGD--SKLKS*EFRGSPFQVIWGNYMPILQKVVEQLEKAKTYAANSHQEQMLAQYIE

Query: 284 SFTQGSIEAHKRGSRFWIQDKGPIVESYIGFIESYRDPFGSRGEFEGFVAVVNKAMSAKFE
SFTQGS EAHK+GSRFWI DKGPIVESYI FI+SYRD FGSRG EGFVAVVNKAMSAKF

Sbjct: 76090642 SFITQGSTEAHKKGSRFWI*DKGPIVESYIEFIQSYRDSFGSRGVCEGFVAVVNKAMSAKF

Query: 344 ERLVASAEQLLKELPWPPTFEKDKFLTPDFTSLDVLTFAGSGIPAGINIPNYDDLRQTEG
E LV SAEQLLKELPW P FEKDKFLTPDFTS+DVLTFAGSGI AGINI NY+DL+QTEG

Sbjct: 76090462 EWLVVSAEQLLKELPWSPAFEKDKFLTPDFTISVDVLTFAGSGIAAGINISNYNDLKQTEG

Query: 404 FRNVSLGNVLAVAYATQREKLTFLEEDDKDLYILWKGPSFDVQVGLHELLGHGSGKLEVQ
FKNVSLGNVLAV ATQ EKLT LEE DKDLYI+ GPSFDVQVGLHELLG+GSGKL Q

Sbjct: 76090282 FKNVSLGNVLAVV*ATQWEKLTVLEESDKDLYIVLMGPSFDVQVGLHELLGYGSGKLIEQ

Query: 464 DEKGAFNFDQET 475
DEXGAFNFDQET

Sbjct: 76090102 DEKGAFNFDQET 76090067

Outils : blast 66

536

76089886

596

76089706

656

76089535

716

76089355

283

76090643

343

76090463

403

76090283

463

76090103



@2 (setup - o conFig™ «+(RESULTS) «»(

Retrieve result for ID:

'BLA_IESYdDXDJ

Alignment Display Options:

Locations vs. Karyotype Locations vs. Query

Summary Table

1: unnamed (737 letters) Vs. LATESTGP

Homo_sapiens 1981 slignments, 22 hits [RawResult]

CD O

Summary

» setup
¢ Homo_sapiens
¢ Genomic sequence
¢ TBLASTN
¢ | ow sensitivity

» configure
e _E: 10
¢ _B: 100
o filter: seg
o W 4
o _hitdist: 40
¢ -matrix: BLOSUMS80
e_T 16

» results

» display
® Not yet initialised
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[ new J (setop © e(conric”  e(Results’ - (DISPLAY [ refresh ]

Summary

Displaying unnamed sequence alignments vs Homo_sapiens LATESTGP database

setu
Showing top alignments of 1961, sorted by |[Raw Score v m > P

e Homo_sapiens

L] Alignment Locations vs. Karyotype (click arrow to hide) e Genomic sequence
¢ TBLASTN
o Low sensitivity

» configure
e -F: 10
‘E‘ - o -B: 100
filter: seg
-W: 4
-hitdist: 40
Al == ST = =
’g‘ T E‘ 7

o
~i
Y
[
[
=
-
=
-
=
L

-matrix: BLOSUMS80
-T. 16

p results

» display
@ Not yet initialised

S
>IN I
EA

L ]

Ld] Alignment Summary (click arrow to hide)

Select rows to include in table, and type of sort

[¥ Alignment Locations vs. Query (click arrow to hide) (Use the ‘ctrl" key to select multiples)

Query Subject ChromosomeSupercontigClone
coverage B | | s — _oft. A "
HSPs Name Name
e — — v Start Start v
— /1 ——F Links Query Chromosome Stats
—  —x—ftr - 1+t T ) — Start End Ori Name Start End Ori  Score Ewval  %ID  Length
_ e———-— ASIGICI 477 737 + Choo 76083292 76030065 - 4765 0. 8428 261
e e o T . [AI[SI[GI[C] 224 475 Chr:3 76090067 76090816 1700 0. 84.13 252
oo 550 =5 o0 o e 00 [AI[SI[GI[C] 119 577 Chrd 65296878 65298248 1542 5.5e-250 49.70 497
HsPs e e N ——— [AI[SI[G]I[C] 581 729 Chrd 65298493 65298930 854 5.5e-250 74.83 151
T T —, [AI[SI[GI[C] 1 90 Chr:11 66249672 66249941 763  3.2e-292 100.00 90
S — e ——— [AI[SI[GI[C] 330 299 Chr:11 66260186 66260395 552 3.2e-292 95.71 70
_ E_———— e [AI[SI[GI[C] 565 679 Chr:11 66264763 66265104 531 3.2e-292 63.71 124
R [AI[SI[GIIC] 1 90 Chr:4 65296627 65296899 529 5.5e-250 76.09 92

Chr:11 66271972 66272364
Chr:11 66276549 66276719

[AI[SI[GI[C] 588 721
[AI[SI[GI[C] 681 737

487 1.7e-276 55.63 142
477  3.2e-292 100.00 57

[AI[SI[GI[C] 120 166
[AI[SI[GI[C] 420 526
[AI[SI[GI[C] 486 597
[A][S][G]I[C] 266 309
[AI[SI[GI[C] 209 266
[AI[SI[GI[C] 384 432
[AI[SI[GI[C] 90 126
[A][S][G][C] 432 462
[AI[SI[GI[C] 192 242

O [AlSI[GI[C] 196 230
[AI[SI[GI[C] 129 191

Chr:11 66254008 66254148
Chr:11 66262674 66262961
Chr:11 66263006 66263296
Chr:11 66258962 66259093
Chr:11 66258657 66258854
Chr:11 66260513 66260650
Chr:11 66252641 66252751
Chr:11 66261009 66261104 270 1.7e-276 96.88 32
Chr:11 66255385 66255576 268 1.3e-266 64.06 64
Chr:3 76090801 76090905 - 257 0. 88.57 35
Chr:11 66254628 66254813 + 248 3.2e-292 56.06 66

391  1.8e-273 97.87 47
384 3.2e-292 53.57 112
377 1.7e-276 51.72 116
375 3.2e-292 97.73 44
370 3.2e-292 75.76 €6
310 5.1e-263 83.67 49
272 3.2e-292 89.19 37

L T T T S S S S S S S S
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[Al[SI[G][C] 477 737 +

[A] [S] [G] [C]

Chr:9

76089292 76090065 -

5'Flanking sequence (bp)

[A]Ilgn

Quezy locasion unnemed 477 o 787 (4}
Database location : O 76280202 s 7E€0200€5 (-}
Cenemiz leczatien E 7€080292 vc T€0200€5 (-)
Alignment score - 1765

E-valus -0

Alignment length : 261

Percentage identity: 84.29

Query: 477 INPETGEQIQSWYRSGETWDSKFSTIASSYEECRAEIVELYLCLEPQVLEIFGEE! 536

INPE EQIQSWYRS +TWDSKFSTI SSYEECRAE3SVGLYLCLEPQVLE FGEFE!

Skjer: 76030065 INPEMREQIQSWYRSMKIWDSKFSTIVSSYEECRAESVELYLCLEPQVLETFGEE! 76089886
Query: 537 598
Skjcr: 76039385 76085706
Quezy: 597 GREDARVRLDRSKIRSVG VA 656
GRP+A+VRLDRSKI+3VG PALERFLRR SIGJ\HG.-
Srjct: 7603S703 GRPEAQVRIDRSKIQSVGNPALERYLRECK-——SIGOVAGEWILY 76009333
Quezy: 637 TLEDIVILRRLIRXLIVRENTRLLGIDVQLLLYLAJAASLIRIDMERTPCDGECICLILT 716
TLED VILRRES XKLIVREN RLEGSDVQLLEYE SAAGLIRZIE FPEDG EIE+ILT
Sbjce: 76039534 TLRDREVILRRESWKLIVRENI g EYEVSAASLIDSTIEET LT 76089355
Query: 717 QLATADARFWRGPIEAPIGQA 717
QLATADA+F RGPIEADICQR
Sbjct: 76039354 QLATADAQF*EGP3EAP3IGQA 76089252

[S]equence

Query lecaticn
Database location : §

: unnamed 477 to 737 (+
76089292 to 76090065 (-

Geromic location : & 76089252 to 76080065 (-
Alignmert moore - 176€s

E-value : 0.

Alignmert lergth : 261

Percentige icdentity: 04.29

THIS STYLE: Matching bases for selected HSP
THIS STYLE: Matching bases for other HSPs in selected hit

>unnamed
MADTQYILPNDIGVSSLDCREAFRLLSPTERLYAYHLSRAAWYGGLAVLLQTSPEAPYIY
ALLSRLFRAQDPDQLRQHALAEGLTEEEYQAFLVYAAGVYSNMGNYKSFGDTKEVPNLPK
EXLERVILGSEAADQHPEEVRGLWQTCGELMFSLEPRLRHLGLGKEGITTYFSGNCTMED
ARLAQDFLDSQNLSAYNTRLFKEVDGEGKPYYEVRLASVLGSEPSLDSEVTSKLKSYEFR
GSPFQVIRGDYAPILQKVVEQLERARAYAANSHOGOMLADYIESFTQGSIZTAHKRGSREW
IQDRGFIVESYIGFIESYRDPFGSRGEFEGFVAVVNRKAMSAKFERLVASAZIQLLKELFWP
PTFEKDKFLTPDFTSLIVLTFAGSGIPAGINIPNYDDLRQTEGFRKNVSLGNVLAVAYATQ
REKLTFLEEDDKDLYILWKGPSFDVQVGLHELLGHGSGKLEVCDEKGAFNFDQETVINPE
TGEQIQSWYRSGETWDSKFSTIASSYEECRAESVGLYLCLHPQVLEIFGFEGADAEDVIY
VNWLNMVRAGLLALEFYTPEAFNWRQAHMOARFVILRVLLEAGEGLVIITPTIGSDGRPD
ARVRLDRSKIRSVGKPALERFLRRLOVLKSTGDVAGGRALYEGYATVIDAPPECFLTLRD
TVLLREKESRKLIVQPNTRLEGSDVQLLEYEASAAGLIRSESERFPEDGPELEEILTQLAT
ADRRFWKGPSERAPSGQR

3'Flanking sequence |300 (bp)

Chromosome v

Ianald relative fo selected alignment v

v] Both orientations v

[G]Sequence

Coordinats system

Orientation

Algnment markup [ Al alignments

Feature markup |Ensemblexons v Both orientations v

Line numbering | No numbers v
update

THIS STYLE: Location of selected alignment

THIS STYLE: Location of other slignmenis

TEIS STYLE: Location of Exons

>chromosome: GRCh3 088992:7 -1
TOOATGTTCTTACCT
TTAAGA
'CCTTCGAT
TCAACTT
AGCAAGT TGTCT
TTTGGCTT
OAOG" TC
ACCCT
TTCC

[Clontig view (?)

Chromosome 9: 76,087,292-76,092,065
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I_eS O Utl IS Annotation

de variants

Login/Regist

BLASTBLAT | VEP | Tools | BioMart | Downloads | Heip & Docs | Blog

Ensembl is a genome browser for vertebrate genomes that supports
research in , @volution, variation
and transcriptional regulation. Ensembl annotate genes, computes
multiplo alignments, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Predictor (VEP) for all supported species,

Tools BioMart > BLAST/BLAT > Variant Effect Predictor >

Export custom datasets from
Ensembl with this data-mining ool

Search our genomes for your DNA Analyse your own variants and

or protein sequence predict the functional
consequences of known and
unknown variants

Ensembl Release 105 (Dec 2021)

Updated allele frequency data from the NC8I Allele Frequancy
Aggregator /ALFA) release 2

Search

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

All species vllot

Dog (Canis bpus familiaris) reference genome has changed
m from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 8CF files

.g. BRCA2 or rat 5:6279 of re699 or heart disease

More ralease news @ on our blog

Human New assemblies with gene and protein annotation every
GRCh38.p13 two weoks.

Note: species that already exist on this site will continue to be
77 updated with the full range of annotations.

All genomes Favourite genomes 4

- Select a species — v

Pig breeds Su
[ Pig raferance genome and 12 additional breeds

GRC

EMBL-EBI

Compare genes across

species
o
9
fsad

Ensembl release 105 - Dec 2021 ©

Find SNPs and other
variants for my gene

Mouse
- GRCm39 The Ensembl Rapid Release website provides annotation for
racently produced, publicly avaiable vertebrate and non-
vertebrate genomes from biodiversily initiatives such as
Darwin Tree cof Life, the Vertsbrate Genomes Project and the
Zobrafish Earth BioGerome Project.
GRCz11 Rapid Rsleass naws @ on our blog

Gene expression in
different tissues

Our acknowledgements page inctudss a list of current and pravious funding bodies. Ho:

Outils : visualisation de ses données

Retrieve gene sequence

SR TTOTOHDCIN
ACOCCTETOCTIONNT
ADOOGACACATTTOTOA
CACCTCT WIS

Ensembl creates, integrates and distributes reference datasets and analysis tools that enable genomics. We ars based at EMBL-EBI and our software and data are freely
available.

Ensembl in your own publications.

Other news from our blog

* 19 Jan 2022: Update o the Ensembl COVID-19 resource &

* 12 Jan 2022: Homology data available i Ei
Relgase@

omtl Rapid

17 Dac 2021: 146 new insect genomes on Enserrbl Rapid
Release

Find a Data Display Use my own data in Ensembl
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Variant Effect Predictor

n/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog Search all species. Q

API1 & software [Ji1-LITEIY
In this section [ Help & D i AP & Softwa Ensembl Tools Ensembl Variant Effect Prediclor (VEP)
= VEP web interface

gl o Ensembl Variant Effect Predictor (VEP) 'Y/ ’U
= VEP command line e.
T al

Downioad and install VEP determines the effect of your variants (SNPs, inserions, deletions, CNVs or structural vanants) on genes, transcripts, and protein sequence, as well as regulatory regions
Running VEP
Annotation sources Simply input the coordinates of your variants and the nucleotide changes to find out the
Filtsring resufts e Genes and Transcripts affected by the varants
+ Custom annotations
Plugins « Location of the variants (e.g. upstream of a transcrlpt, in coding sequence, In non-coding RNA, In regulatory regions)
t’[,d " ’“": :Jl‘u‘ ::‘ 004 e« Consequence of your vasriants on the protein sequence (e.g. stop gained, missense, stop lost, frameshift), see vanant consequences
Other informatio
Data formats & Known variants that match yours, and associated minor allele frequencies from the 1000 Genomes Project

Variant Recoder

= SIFT and PalyPhen-2 scores for changes to protein sequence
Haplosaurus

VEP FAQ . And more| See dala types, versions
On this page
VEP interfaces % What's new in release 1057

1
VEP related tools

VEP interfaces
Search documentation.. m

Web interface Command line tool REST API

>

relst

Cr
« Paint-and-click interface « More options and flexibility * Language-independent API
» Suits smaller volumes of data » For large volumes of data » Simple URL-based queries
& Documentation @ Documentation & Documentation &
[ Clone from GitHub @
Launch
4 Download (zip)& &) VEP REST AP

. leh )

. Pull Docker image from DockerHub

Publication

If you use VEP, please cite our UPDATED publication 50 we can continue to support VEP development

O cite us




Variant Effect Predictor

BLAST/BLAT VEP \ Tools \ BioMan Downloads

Web Tools

= Web Tools Variant Effect Predictor @
|- BLAST/BLAT
|- Variant Effect Predictor -
I- Linkage Disequilibrium Caiculato  [RASRES

Variant Recoder

File Chameleon

- Assembly Converter Species:

D History Converter

VCF to PED Converter

C Slicer
Post-GWAS

Configure this page

Custom tracks Name for this job (optional):

Input data:

[ Bookmark this page

Additional configurations:

Login/Register
Help & Docs | Blog

i‘ Homo_saplens

Assembly: GRCh38.p13
Change species
If you are looking for VEP for Human GRCNS7, please 9o to GRCN37 websitei®.

Either paste data:

Vz

Enpemb! gotault, VOE, Varant dertifiers,

BVS notations, SP01

Or upload

Choisir un fichier | Aucun fichier choisi

Or provide file URL:

® Ensembl/GENCODE transcripts
O  EnsembUGENCODE basic transcripts
. RefSeq transcripts

O EnsembUGENCODE and Re!Seq transcripts

identitiers B Additional identifiers for genes, transcnpls and varants

Variants and frequency data 5 Co-focated vanarn

and frequency cata

Variants and frequency data
Find co-located known variants: [Yes v/
Variant synonyms: 0
Frequoncy data for co-located variants: 1000 Genomes global minor alielo frequancy
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Web Tools

= Web Tools

BLAST/BLAT

Variant Effect Predictor

'~ VEP analysis of pasted data
Linkage Disequilibrium Calculalo
Variant Rec:
Fite Chameleon
Assembly Converter
ID History Converter
VCF to PED Converter

[ Bookmark this page

Tools | BioMart

Downloads | Help & Docs

Variant Effect Predictor results @

Job details &

Summary statistics ¢

Category Count | Consequences (all) Coding consequences
Variants processed 3 @ upstream_gene_variant: 41%
Variants filtered out 0 @ Inron_variant: 20%
Novel / existi @ frameshift_variant; 13%
jovel / existing variants - @ NMO.t L variont: 9%
Overlapped genes 5 @ downstream_gene_varant: 5% @ frameshift_variant: 88%
Overlapped transcripts 48 ® TF_binding_site_variant: 4% missense_variant: 13%
Overlapped regulatory features 1 ® non_coding_transcript_variant: 4%
@ 3_prime_UTR_variant: 2%
missense_variant: 2%
@ rogulatory_r _variant: 2%
J
Results preview
Q Filters
Page: 1ot1 | Show: ! All varlants | Uploaded variant v [is v |defined

Blog

Variant Effect Predictor

BLAST/BLAT | VEP

Login/Register

€~ Search all specie:

| downstream_gene_variant
missense_variant

| downstream_gene_variant

Lintron_variant

|intron_variant

| upstream_gene_variant

| upstream_gene_variant

| upstream_gene_variant

| upstream_gene_variant

Seroll to $ee more columns »

Symbol  Gene Festuretype  Feature

OR4G11P  ENSG00000240361 Transcript ENST00000492842.2  transcribed_unprocessed_pseudos
OR4F5 ENSG00000186092 p ENSTO0000641516.2  protein_coding
OR4G11P ENSG00000240361 Ti p ENSTO0000842116.1  pi S p
ACP1 ENSG00000143727 p ENST00000272065.10 protein_coding
ACP1 ENSG00000143727 ENST00000272067.10 protein_coding
SH3YL1 ENSG00000036115 Transcript ENSTO0000356150.10 protein_coding
SH3YL1  ENSG00000035115 Transcript ENST000004026325  protein_coding
SH3YL1  ENSG00000035115 p ENSTO0000403657.5  protein_coding
SH3YL1  ENSG00000035115 T ENST00000403658.5  protein_coding
SH3YL1 ENSG00000035115 Transcript 6 protein_coding
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Outils de récupération de
données

BLAST/BLAT | Tools | BioMart | Downloads || Help & Docs | Blog &)~ Search ail species.
| Using this website  Annotation and prediction APl & sonware | About us

In this section " Help & Documentation Accessing Ensembl Data

Exporting data via website

AP| data access
L. public MySQL Server Accessing Ensembl Data
= FTP Download

L Downloading with rsync Ensembl data is available through a number of routes - which you choose depends on the amount and type of data you wish to fetch. Please note that Ensembi coordinates always have a
= BioMart one-based start

|- BiomaR! Bioc R package
|- BioMart Parl API

|- BioMant RE €8S
|

|

Combining species datasets Small quantities of data Fast programmatic access
How 10 use BioMart
Virtual Machine Many of the pages displaying Ensembl For fast access in any programming language, we —
genomic data offer an ¢x recommend using our REST servery. Various REST
for small amounts of dat .g- a si s ide access to vast am: of
Soorch documantation... | (23 e 6.9 slaglo gere SExpoom proy o msl minsnte

sequence. Ensembl data.

Click on the 'Export data’ button in the
lefthand menu of most pages to export:

= FASTA sequence
® GTF or GFF features

-.and more!

C lete dat ts and datab.

P

Complex cross-database queries

Many datasets, e.g. all genes for a species,
are available to download in a varietgot
formats from our ETP gite:.

More complex datasets can be retrieved using the
BioMart data-mining tool.

Entire databases are also available via FTP
as MySQL dumps.

All data produced by the Ensembl project is freely available for your own use.

Ensembl release 105 - Dec 2021 £ EMBL-EBI

Paemanent link

Get help Our sister sites Follow us

Uslng this webslte Ensembl Bacteria BY 8o
Cantact us Adding custom tracks Ensembl Fung , Twittor
Caing Ensembl Downloading dats Ensembl Plants n Facebook
Privacy poticy Video Witoriais Ensembl Protists

taimec Variant Effect Predictor (VEP) Ensemdl Metazoa

T —————




BioMart

BioMart



* http://www.biomart.org/

* Développé conjointement par :
* EBI
 Cold Spring Harbor Laboratory (CSHL)

* Arek Kasprzyk : « BioMart can access diverse databases from
a single interface »

* Créer un systeme générique de stockage et de gestion de
données

* « Data-agnostic » : manipulation de n’importe quel type de
donnée avec le méme software

* Applicable a

* Tout type de données descriptives (y compris des données
biologiques)

* de grands volumes de données



http://www.biomart.org/

Les “Marts”

Login/Register

BLAST/BLAT | BioMart | Tools | Downioads | Help & Documentation | Blog | Mirrors

[ U [ 2 x| 3 per | o oo |

Dataset

Homo sapiens genes Features

(QRCh37.p13) ? Structures
Filters y )

[None selected] EMBL-EBI

Please select columns to be included in the output and hit 'Results' when ready

 Homologs
© Variation

Services | Research Training About us _

[None selected]

| - CHOOSE DATABASE -

& |CGC Data Portal

eg. BRAF, KRAS G12D, DO35108, MU7870, TCGA-06-5858
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Accéder aux données d’Ensemb|

Site web Outil de fouille: BioMart

Q Simple d’utilisation Q Requéte complexe
g Facile a comprendre g Rapide
e Une seule requéte a la fois 9 Requiert une formation
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BioMart/Ensemb|

BLAST/BLAT | VEP | Tools | BigMart | Downloads | Heip & Docs | Blog

Login/Register

Ensembl is 8 genome browser for vertebrate genomes that supports
Tools Biof BLAST/BLAT > Variant Effect Predictor > research in comparative genomics, evolution, saquence variation
and transcriptional regulation. embl annotate genes, computes
multiple alignmaents, predicts regulatory function and collacts disease
data. Ensembl tcols include BLAST, BLAT. BioMart and the Variant
Effect Pradictor (VEP) for all supported species

B M M t consequences of known and
I O a r MO0 Ve Ensembl Release 105 (Dec 2021)

Updated allels frequency data from the NCBI Allele Frequancy
Aggregator |ALFA) ralease 2

(tom datasets from Search our genomes for yow DNA  Analyse your own variants and
h this data-mining pol or protein sequence predict the functional

Search

Update to the Variant Recoder supporting MANE annotation and
variant namas in external databases

All species v | for

Dog (Canis upus familiaris) reference genome has changed
m from CanFam3.1 to ROS Cfam 1.0 Labrador retriever

Support for 3CF files
©.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease O SHPPIIEY: -

w5 @ on our blog

Reloasa
JR— S—— e T

}_ Select a species — v | ~ Human New assemblies with gene and protein annotation every
b | GRCh38.p13 two weeks
Note: species that already exist on this site will conlinue to be
Pig breeds Su using GACHKIT? updated with the full range of ann
Pig ratarance me and 12 additional breads
Mouse m
‘ GRCm39 The Ensembl Rapid Release websile provides annotation for

racently produced, publ avadlable veriebrate and non
vertebrate genomes from biodiversily initiatives such as
Darwin Tree cf Life, the Ve 2 Genomes Project and the
Ea 7 rojec

Zobrafish Earth BioGerome Project

RES GRCz11

ull list of all

BWS 1§ on our blog

Other news from our blog

* 19 Jan 2022: Updat

COVID-19 resource &

* 12 Jan 2022: He

gy_data availat

mtl Rapid

e Acces a:
* Annotation génomique (genes, SNPs
* Annotation fonctionnelle
* Expression




BioMart/Ensemb| RO

— 7
BLAST/BLAT | VEP | Tools | BioMat | Downloads | Help & Docs | Biog don nee :

[ Now | @ Count | Resuts % urL | @ x| 7 per | @ ] * Genes

Dataset —_— * Variation

Human genes (GRCh38.p13) — TN .
Fiters T * Regulation
[None selected]

—  Mouse strain

Gene stable ID version
Transcript stable ID

Transcript stable ID version

Dataset
[None Selected]

—_— N
Sélection du jeu de

données (génome)

In order to maintain service for all users, BioMarn browser sesslons running for more than 5 minutes are terminated. If you have
queries that you think will run longer than this, please choose have the results emailed to you,

Note that queries that run for longer than 6 hours will be terminated even when submitted this way. If this happens please
eformat your query or contact us for details on how to approach this. 80

En attente de www.ensembl.org




BioMart/Ensemb|

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog €]\~ Search all species... Q

[© New | @ Count | M Resutts [# uRL | @ x| F pert | ® he

Dataset [Ensembl Genes 105 v|

Human genes (GRCh38.p13) [Human gﬁenes (GRCh38.p13) v
Filters
[None selected]

Attributes
Gene stable ID
Gene stable ID version

Transcript stable ID
Transcript stable ID versio

o *4 arguments :

* Attributes (entétes des colonnes dans les
résultats)

* Filters (Utilisé pour restreindre les
résultats)

* Values (identifiants utilisés pour filtrer)
* Mart (selection des jeux de données)

In order to maintain service for all users, BloMan browser sesslons running for more than 5 minutes are terminated. If you have
queries that you think will run longer than this, please choose have the results emailed to you,

Note that queries that run for longer than 6 hours will be terminated even when submitted this way. If this happens please
eformat your query or contact us f j how to approach this.
YVEAue 2o\ i

| En attente de w

ww.ensembl.org
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Blomart :
Partie pratique



* Différences majeures entre Ensembl vs UCSC/NCBI

* NCBI vs ensembl (UCSC?) — a l'origine de I'assemblage

 Utilisation d’un pipeline automatique pour la création des jeux de
données

 Utilisation:
* Visuel: ensembl/UCSC vs NCBI
* Web: ensembl vs UCSC/NCBI
* Rapidité/confort: UCSC vs ensembl/NBI
* Organisation: ensembl/UCSC? Vs NCBI



