Zebrafish Genome Resources Workshop — Dresden 2005 Module 2

Module 2: Maps and Genome Sequence

(Sanger)

i - The Ensembl Genome Browser

Aims

* Explain the source for the data in Ensembl
* Introduce the Ensembl browser
* Show the different Ensembl views with examples

Introduction

Ensembl is a joint project of the European Bioinformatics Institute and the
Wellcome Trust Sanger Institute, funded mainly by the Wellcome Trust, with
additional funding from EMBL and NIH-NIAID. Ensembl provides easy access
to genomic information with a number of visualisation tools.

The Ensembl site provides automatic baseline annotation of the latest
assembly sequence, including gene, transcript and protein predictions. The
annotation is integrated with external data sources, such as ZFIN. The latest
zebrafish assembly is Zv5, which was released on May 27™. These data are
currently present in a pre-Ensembl site at

http://pre.ensembl.org/Danio rerio

A pre-Ensembl site includes valuable information such as EST and UniProt
alignments and ab initio predictions. The main missing data are the Ensembl
genes and Ensembl ESTgenes. A full Ensembl dataset for Zv5 is under
preparation. The current zebrafish assembly in Ensembl is Zv4.

The key Ensembl web pages are called Views (e.g. GeneView, TextView,
MapView, and ContigView). The Ensembl web site gives you the opportunity
to directly download data, whether it is a DNA sequence of a genomic contig
you are trying to identify novel genes in, or positions of SNPs in a gene you
are working on. There is also an FTP site which you can use to download
large amounts of data from the Ensembl database, as well as a data mining
tool (EnsMart, see module 3.v) which allows flexible and rapid retrieval of
information from the databases. There are many ways you can access the
data in Ensembl depending on your needs and these are explained here and
in other modules.

The Ensembl site is at:
http://www.ensembl.org

On this page you will find links to all Ensembl species, documentation, search
facilities, downloads and other related links.


http://pre.ensembl.org/Danio_rerio
http://www.ensembl.org
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From the main Ensembl site you can access the zebrafish site by clicking on
the appropriate species button. Notice that as there is a new zebrafish
assembly in preparation there is also a link to the pre-Ensembl site for Zv5.
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Zebrafish Genome Project

The zebrefish gencme project is a collaboration batwesn
the Senger Institute and the zebratish community,
announced during the Sanger |nstitute Zebrafish Workshop
2000 and was started in February 2001.

This Ensamil website festures the zebratish essembly
verzion 4 (2vd), as released on the 12th July 2004. This
assembly was produced by integrating the whole genome
shatgun assembly with data from the physical mep (more
Iintormaticn}.

Datasets used for the analyses that were provided oy
collaboretors are scknowiedged here.

The zebrafish sequencing project is funded oy the
Wallcome Trust.

‘fou mey expori data from this site. Please see the
Canditions of use for these data.

Annotation

Ensembl zebrafish genes [ENSDAR®) are generated
sutomaticaly by the Ensembl gens bullder. A limited
number of Zabrafish ciones have also besn manually
annot&ted in Vega and these will be imported into Ensembl
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MapView and ContigView

This zebrafish Ensembl page provides various access points to the assembly
sequence. For example you can browse a particular chromosome. The
chromosomes are linked to the MapView pages. The following figure shows

the MapView for chromosome 20.




Zebrafish Genome Resources Workshop — Dresden 2005 Module 2

annotated
genes

(_’f",f Zebrafish arapvien sanger m
Home®Zobrafish & What's Mew & TextSearch & BlastSeerch & MartSearch & Export Date & Downlosd &  Archive siles &
Find | Al as @I (e.0. 15, 12] L Help ]
1

Chromosome 20
SNPs
Length: 55,389,745 bps

— Gene Count: a4

/ Known Gene Count: 209

SNP Count: 7o

Change Chromosome
Chromesome: | 20+ (D

Jump to Contigview
Click amywhere on the chromoesome ideogram ar one
of the feature distribution plols to jump Lo a eonlig-
level view ol featuras al thal poinl. Alternatively, you
can jump 1o contigeiew batween any two markers on

thig chromasame:
Batwean:
and:
Display contig-leval view batwaan any bwo fealuras.
Map your data
Map your own data using Karyoliew.
e
. . H I Permansent sl [l § B pme b o
Dale : 2005-07-06 20: GC content NIVE,  page link Help Desk / Suggestions

A MapView page plots the gene and SNP density and GC content. From this
page you can zoom in to a more detailed display called ContigView by clicking
on the schematic figure representing the chromosome.

ContigView can be considered the central point of the Ensembl web site. It
shows the fragments (contigs and clones) that make up a genome assembly.
It allows you to scroll along entire chromosomes, whilst viewing the annotated
features within a selected region in detail.

A ContigView page is divided into four panels: a chromosome overview, a
more local overview of the region in the chromosome you are browsing, a
detailed view showing features and a basepair view that goes down to
individual bases. In order to continue with this module, jump to the region in
chromosome 20 with start coordinate 25272803 and end coordinate
25357225. (Use the text box provided to enter these coordinates.)
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The Features menu in the detailed view controls the tracks you can visualise
in the panel. Tracks can be turned on and off and the features can be
collapsed to simplify the view. Spend some time on this page trying the
different menus and studying the displayed features. Observe that there are
two tracks for predicted genes: Ensembl transcripts and EST transcripts. (If

these features are not visible verify that the corresponding tracks are selected
in the menu.)

GeneView, TransView, ExonView and ProteinView

Another important view in Ensembl is the GeneView page with information
about Ensembl predicted genes. In the ContigView page above there is a
predicted transcript on the forward strand called jag2. Clicking on this
transcript displays a pop-up window with several options. Follow the first link
labelled Gene:ENSDARGO00000021389. Below we only show the top of the
GeneView page for jag2; scroll down to view all the information available.

E.r’ et Ze b ra fi S h GeneFiew Sanger ml

Home®™Zabrafish & What's New & TextSearch & BlasiSearch & ManSearch & Export Data & Download & Archive sites &

Find | Al o T [e.g. ENSDARGD0000010551, foxnd] (TR

Ensembl Gene Report

Gene jag2 (ZFIN_ID 1D} {io view all Ensambl genes linkad to the name click hara)
Ensembil
ENSDARGO0000021389
Gene ID

Genomic View gene in genomic location: 25273803 - 28357225 bp (26.3 Mb) on chromosome 20
Location This gene is located in sequence: BX004766.5.1-214782

Description jagoed 2 [Source:ZFIN;Ace: ZDB-GENE-011128-3)

Prediction | This gene was predicted by the Ensembl analysis pipeling from either a GeneWise or Genscan

prediction followed by confirmation of the exons by comparisons to protein, cONA and EST
Method databases.

Sequence
Viaw genomic saquence for this gana with exons highlighted
Markup
Export Data | Export gene data in EMBL, GenBank or FASTA
SNP The following infermation about SNPs on or near this gene is available:
information SNF classilication and coding variation; LD (Linkage disequilibriom) values.

1 jag2 (ENSDARTORI00024823) [Transcripl information] [Exon infermation] [Protein information]
2: |ag2 (ENSDARTON000D4a535) [Transcripl information] [Exon information] [Protein information]

Features v
Transcript — T T
Structure £ 1 s e
n— . e | e S i S S S S S ]
Ene nown trans
| T
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- L0442 -

The following gene{s) have been identified as putalive othologues by reciprocal BLAST analysis:
Species Type dN'dS Gene identifier
Drosophila melanogaster UBAH - CGE127 ( Ser ) [MultiCortigView] [Align]
Sefrate protein precursor (Beaded protein)
[Sourca: Uniprot/ SWISSPROT, Acc: P1B188]
Anopheies gambiae UBAH - ENSANGGO0000008746 ( Novel Ensembl prediction |
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GeneView provides annotation and supporting evidence for the selected
gene. The annotation consists of transcripts, homologies to other species,
known and predicted proteins and domains, and links to external
documentation. In this example, jag2 is a gene known to ZFIN and so a link to
the corresponding external page is provided. The annotation for jag2 is based
on two transcripts. In the Transcript Structure sections there are links to the
corresponding TransView pages. Click on the link labelled “Transcript
information” for the first one with identifier ENSDART00000024922.

e! IJWHI;ZEhraﬁSh TransView Sanger Eﬁ]

Home ® Zebrafish & What's Mew & TextSearch & DastSearch & MedSearck & Sxoorl Dala & Dowelosd & Archive siles &

Find [ % @I (0.9 ENSDARTOO000035472, ENSDARTO0000052430] (ITIED

Ensembl Transcript Report

EXO" Transcript jag2 @FIN_ID D)
. Ensembl ENSDARTO0000024922 Ensembl
Information ipt ID

ons: 25 Transcript length: 5436bp Translation length: 1254 residues

Ensembl transcrigt i & product of gens: ENSDARGOOD0002 1385
Transcript [Exon information] [Protain information)

Genomic View transcript in genomic location: 25272803 - 25357225 bp (25.3 Mb) on chromosome 20
Location This transcript is located in sequence: BX0047EE 0. 1-214782

Description jagged 2 [Source:ZFIM;Acc:ZDEB-GEME-O11128-3]

This gene was predicted by the Ensembl analysis pipsline from either a GeneWise or Genscan prediction

Prediction Methed followed by confirmation of the exons by compansons to protein, cOMA and EST databases.

This Ensembl entry corresponds to the following database identifiers:
AFFY Zebrafish: Dra287.1.81 & st

EMBL: AFUR0432 [aign] AF220449 [align]
EntrezGene: 140422
Similarity Protein ID: AACDE3S54.1 [align] AALDBZ214.1 [align)
Matches RefSeq dna: MM_131665 [Target Sid: 59; Cus

UniProtTrEMBL: QS0%5s | ol %%id: 0 Cue e 98] [aip
QEYHU2 [Tanget %id: 95: Query %id; 5] [align]
ZFIN 1D: jag2

IFACO1438 Type |l EGF-like signature - [View other EnsEMBL genes with this domain]

IFAGO1881 EGF-like calcium-binding - [View ather EnsEMBL genes with this domain]

IPAGOISET ATPAGTPR-binding site motif A (P-loop) - [View other EnsEMBL genes with this domain]

IPRQC T4 DeftaSerratedlag-2 (DSL) protein - [View other EnsEMBL genes with this domain]
InterPro IPROOOT42 EGF-like domain, subtype 2 - [View other EnsEMBL genes with this domain]

|PROOO1 52 g;r?irll:] acid and asparagine hydroxylation site - [View other EnsEMBL ganes with this

|IPACOSE0E EGF-like domain - [View other EnsEMBL genes with this domain]

IPROOTGOT won Willebrand factor, type C - [View other EnsEMBL genes with this domain]

Expcrt Data Export transeript data in EMEBL, GenBank or FASTA
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TransView provides annotation and supporting evidence for the selected
transcript (structure, transcribed proteins, Gene Ontology and InterPro
associated entries). The Transcript report panel provides a top-level summary
of the transcript, with links to its genomic location, alignments to sequences in
external databases, and export options. Underneath the report, the cDNA
sequence of the transcript can be shown with codons, peptide sequence
and/or SNPs highlighted.

From GeneView and TransView pages there are links to the ExonView pages
labelled as “Exon information”.
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ExonView provides annotation and supporting evidence for the exons of a

selected transcript. Ensembl gene predictions are based on aligned evidence

from external databases like UniProt and RefSeq. At the bottom of an
ExonView page you can find the evidence linked to this prediction.

Supporting evidence

i - 20050706 212045

Finally from the links labelled “Protein/Peptide information” we can visit the
ProteinView page for the associated translation.
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&

Find | Al Ll

Ensembl Protein Report

Peptide

Ensembl
Translation 1D

Ensembil
Translation

Description

Prediction Method

InterPro

Protein Family

DAS Sources

Protein Features

4 What's New &

Elsanger [T5

TextSearch & BlastSearch & MatSearch & Exoorl Dala s Dowrlosd & Archive sites &

T (e.0. ENSDARPODOD0ONESS2 YENGDARPOOD0003 2456 (TR

ExportView
Link

Jag@ (#Fn_Io

ENSDARPOOGOGO 10798

This peptide is a product of gene EMSDARGONMG21388
[ Transcript Information ) [ Exon Information ]

|2ooed 2 [Source:ZF IN;Acc:Z0B-GENE-O11128-3)

This gena was predicted by the Ensemaol analysis pipeline from eitner & GenaWise or Ganscan prediction
tollowed by confirmation of the exons by comparnisons to protein, cOMA and EST databases.
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ProteinView shows information about the structure and function of the
encoded protein in the transcript's report with external links to various
databases like Pfam, Prosite, etc...

ExportView

ExportView lets you download/dump data. All the features for a genomic
region may be downloaded or exported to several formats (for example,
FASTA, GenBank or EMBL-style flat file, as a feature list or an image). The
ExportView pages are accessible from several locations in the Ensembl web
site.

e! "™ Zebrafish Lyporvien 53"-9.9" e

Home *Zebrafish & Whal's New & TexiSearch 4 BlasiBearch &4 MariSearch & Exporl Data & Dowrload & Archive siles &
Find _All = T (e.0. Zv4 NAS133, ENSDARGO0000010591] (EIEETEEED
Flat File FASTA Feature List Pip
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- Gene tﬂj; Ol'.. .

basepairs either side of feature

Show context of:
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Exporl as * EMBL GanBank g
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— Prediction fealures (genscan)

— Gontig Information

— Variation features Select format
__ Marker Fealures

— Gene Information fOI’ data

— EST Gene Information

* Text ' HTML ' Zip
vy ——_ | Selectformat
Export Reset
file
EnsMart
Date : Wod Jul 6 20:38:48 2005 Archive! e Help Desk ¢ Suggestions

Zebrafish assembly in Ensembl

The sequence in the Danio rerio Ensembl database is the latest assembly
release with automatic annotation. The genomic sequence released is based
on all the sequenced clones with remaining gaps covered by contigs from a
whole genome shotgun (WGS) assembly. The WGS fragments are placed in
those gaps using a mixed strategy that looks at sequence similarity and

10
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markers. This placement is hard to perform without errors - mainly due to the
presence of mis-joins in the WGS assembly and duplicates. It is even more
difficult to place sequence where there is no sequenced clone or marker to
use as an anchor.

In this context the user has to evaluate the data with a critical eye. In
particular when the sequence of interest is known to the community but it is
wrong in the assembly. There are three kinds of scaffolds and these are, in
order of quality from best to worst:

1. scaffolds that have been attached to chromosomes (they contain
sequenced clones),

2. scaffolds that can be aligned to clones but the physical map cannot
assign a chromosome yet, and

3. NA (non-attached) scaffolds that corresponds to WGS contigs that
could not be placed in the map.

Zv5_scaffold1699 is an example of category 1 above. This scaffold is placed
in chromosome 20.
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WGS contig

clones

In the detailed view for this page there is a genomic region labelled
BX470265.3. This is the accession number of a sequenced clone. The region
labelled Zv5_scaffold1699 is a WGS supercontig. This is of lower quality than
the sequenced clone (and can contain some small gaps represented by a
sequence of Ns).

Zv5_scaffold935 is an example of a region that is part of the map but, when
the assembly was built, did not have a placement in a chromosome (category
2). This example shows that the region contains some sequenced clones as
shown by the presence of their accession numbers.
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Finally a scaffold from category 3 is Zv4_NA10. This region does not contain
any finished clones.

Exercises

This module introduces the Ensembl browser and some of the basic views. In

other modules we will study more advanced features like the compara

database and Blast/SSAHA search facilities. The user is encouraged to

navigate the site and experiment with the different views discussed above.

1. Find the GeneView page for jag2 (Ensembl gene), and scroll down to the
first “Transcript/Translation Summary’. As jag2 has been identified in Zv4
you can use this gene name in a text search box.

2. Examine the genomic context. From GeneView, follow the link ‘View gene
in genomic location’ to ContigView.

3. Customise the display of ContigView.
4. In ContigView zoom in to examine the data in more detail.

5. Export a file containing the cDNA of one of the predicted transcripts for
jag2.
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