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¢ Overview

= What is DAS?
= How can | see external sources in Ensembl?

= How can | display my own data on Ensembl?
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Genome annotation
Wikipedia:
Genome annotation is the process of attaching
biological information to sequences. It consists of

two main steps:

1. identifying elements on the genome, a process
called Gene Finding, and

2. attaching biological information to these elements.
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Genome annotation

Structural genome annotations: Usually positional,
l.e. they have a start and stop coordinate and strand
position on a reference sequence (examples: gene,
exon, regulatory sequence).

Functional genome annotations: Usually non-
positional, i.e. they are associated with a gene or other
entity which in turn has a position on a reference
sequence (examples: biological or biochemical
function).

Protein annotations: Positional or non-positional
(examples: protein domain, biological function).
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e. Attach data from various

sources...

with DAS
Distributed Annotation System

Developed in 1999/2000 by Lincoln Stein (CSHL)
and collaborators

Biodas.org (http://www.biodas.org):

It allows a single machine (client) to gather up
genome annotation information from multiple distant
databases (servers), collate the information, and
display it to the user in a single view (such as
ContigView, or BioSapiens DAS Portal).
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BioSapiens DAS Portal

0PI,
K Coordinated by~ Funded by

2,
£
* 5} A European Virtual Institute for Genome Annotation EMBL-EBI 1% ‘

4"“Twc\“+

Home | DAS Portal | Partners | Training |Wurk Packages | Meetings News | Restricted Area | Contact

BioSapiens DAS Portal - Alpha Version

Siiaiabtly Search Uniprot

P
G This is the BioSapiens DAS portal, the central access pointto the  |Enter search term:
R :_ annotations provided by the 24 partners in the BioSapiens project,
o by means of their own DAS servers. The portal allows visitors to i
view protein annotations, genomic annotations, and structural Sl
DAS Resources annotations.

NB. This is a si
Y

» BioSapiensDIR . . . .
For protein annotation, IUniProt accession numbers are currently
» Protein Annotation

Ontol used. For human genomic annotations, the NCEI35 assembly is
used.
DAS Clients . )
» SPICE Home For help and information on the portal click here
» Das
» Ensembl Home Input [Uniprot Accession & Accession:
Type
View [Protein sequence (DASTY) v
Submit

Advanced DAS Settings

B The BioSapiens project is funded by the European Commission

ECN viithin its PG Programme, under the thematic area "Life

sciences, genomics and hiotechnology  for  health,"contract
number LSHG-CT-2003-503265.

http://www.biosapiens.info/page.php?page=home sot27
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¢ Genome annotation

Genome annotations, especially structural annotations, are
often stored in GFF (General Feature Format) files.

GFF is a simple tab-delimited data format.

Name| Source |Feature| Start| End |Score |Strand|Frame
SEQ1 EMBL atyg 103 105 + o
EEQ1 EMBL exon 103 172 + 0
SEQ1 EMBL gplicas| 172 173 +

BED1 netgene splice5| 172 173 0. 94 4

EEQ1 ganie ep5-20 | 163 1Bl ded * "
EEQ1 ganlia ap5=-10 Iy 177 ol | .
BEQ2 grail ATG 17 19 &l - i)

See also: http://www.sanqger.ac.uk/Software/formats/GFF/

6 of 27
) DAS Conce pt

Server 1 (Genes) Server 2 (DNase | sites) Server 3 (Variations)
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Chromosome
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Client (Ensembl)
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DAS Advantages

» Data may be shared more easily.

 The amount of data which needs to be stored
locally is decreased.

» Responsibility for updating and maintaining the
data is left with the original data provider.

 Conflicting annotations are permitted,
encouraging information dissension and dialogue.

« Annotation can be stored in a variety of formats.
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DAS Server

Three main categories of DAS data sources:

« GenomeDAS: Attach features to chromosomes,
super-contigs, contigs or scaffolds.

» GeneDAS Attach annotations to gene IDs. (Is not
‘locked to’ a position on the assembly).

* ProteinDAS: Annotating positional features on
proteins.
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DAS in Ensembl

The following views in Ensembl allow for adding of
external data:

« ContigView: Displays the genomic sequence in
varying degrees of resolution, with things like
transcripts, markers, SNPs etc. as features.

* GeneView: Displays information about one
particular gene.

* ProtView: Displays information about one particular
peptide.
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Pre-configured DAS Sources
ContigView

e!
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ContigView

Features ¥ Comparativey DAS Sources ¥ Repeats v Decorations ¥ Export ¥ Image size ¥ Helpr

Jump to region [7 HEEEL LI eI /oo s+ | pane| ||
Zoom
<< raa |f < 2w < 1as < wandow | = anniilll - Junndow > J1ma > Jatan > s >> |
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El Gene DAS Report

[JAltSplice (Alternative splice database)

[JAltTrans iAlternative Transcript Diversity Database)

ArrayExpress Warehouse (Gene Expression Profiles Database)

[ 5AD (Genetic Association Database)

[JHGMNC (HUGO Gene Nomenclature Cormrnittee)

[QHUGO_text (PubMed text-rmining via HGNC syrmbol)

[ Oma (Orthology Prediction frorm ETH Zurich)

[ Pancreatic Expression (Pancreatic Expression Database)

[ Phenotypes (Associated directly orvia orthologues or protein families)
[ Protonet (Global classification of proteins into hierarchical clusters)
[ RZFPD verif. cDMA (RZPD sequence verified non-redundant cDMNA clone sets)
[ RZFD esiRMA (RZFD gene silencing (RMAG resources)

[ RZFD Prot Exp (RZPD clones ready for protein expression;

[ Reactorne (Knowledgebase of biological processes)

[ UniPrat (Frotein knowledgehase)

[ aewTest (Test AEW DAS Source)

(=] DAS Sources
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¢ GeneView

ArrayExpress Experiment E-MEXP-83  Curated

hean n
Warehouse &
Value | “
[t} 100 200 300 400 500 600 7o 800
Expression Value

diseasestagi

Transcription profiling using eligo arrays in neuroblastoma displaying
loss of chromosome 11q

Experiment E-MEXP-120 Cursted
—— = Mean

@
Y Value

[
[t} 50 100 150 200 250 300 350 400 450 500
Expression Value

Transcription profiling of bone marrow samples of 31 children with
acute lymphoblastic leukemia to identify changes in gene expression
that are associated with the current risk assignment, irrespective of
the genetic subtype

S

0 500 1,000 1,500 2,000 2,500
Expression Value

Experiment E-AFMX-5 Curated

arganismpa

Transcription profiling of human cell lines and tissues (GNF Novartis)
Experiment E-MEXP-872 Curated

Vpe

Mean

T Value
o

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Expression Value
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¢ DAS in ProtView
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Peptide
SNPs
Low complex seq
I
SMBART
I
SUPERFAMILY —— s ——
51236 850729
I
Pfam ELM
Scale (aa) o a0 180 240 320 400 480 580 B0 TIT
SNPkegerd Synonymous MNor-Synorymous

El Protein DAS Report

[JArrayExpress Warehouse (Gene Expression Profiles Database)
[JCES func (CBE Frotein function and structure predictions)
[ CES_ptim (CBS Fosttranslational modification site predictions)
[[]CBS_s0r {CBS Pratein saring predictions)
[JHGNC (HUGO Gene Momenclature Commitiee)
[[]1FDE_Epice (Mapping of ENSF protein sequences to protein structures. Based on Compara, MSD)
[ Frotonet (Global classification of proteins into hierarchical clustersy
> Superfamily (structural domain assignments to prolein sequences)
[]UniProt (Protein knowledgehase)

El pAS Sources
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¢ ProtView

Peptide
SNPs
ARM repeat
x
PH domain-like SE{ART
Low eomplex e IC: DOMAIM SSF 45371 M 3865259
SNVBRT TYPE: ARM repest
483‘71_ METHOD: SUPERFAMILY _1.69
SUPERFAMILY — LIrk: SSF45371
236 b W)
N
Pam ELM
Scale (aa) [v] a0 160 240 320 400 420 550 B0 7T
SNP legerd Synorymous MNark Syno rymoLs

[CJArrayExpress Warshouse (Gene Expression Profiles Database)

[JCBS func (CBS Protein function and structure pradictions)

[[1ZBS_pitm (GBS Pasttranslational modification site predictions)

[[1ZBS_sort {CBE Pratein soing predictions)

[JHGHC (HUGO Gene Namenclature Committee)

[[]FCE_Spice (Mapping of EMSPF protein sequences to protein structures. Based on Compara, MSD.)
[ Frotonet (3lobal clagsification of proteins into hierarchical clusters)

Superfamily (structural domain assignments to protein sequences)

[]UniProt (Pratein knowledoebase)

El pAs Sources
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¢ Where are the sources?

» Click ‘Manage sources’ for a list of
URLS...

L1 LS UG 1A S AL a1
[ 2uperamily (structural domain assignme
[]UniProt (Pratein knowledgebase)

Managa Sourcas

DAS sources Level of annotation...

Name DAS Server Data Source Coordinate System

‘J ArrayExpress hitp:ihaneene ehi ac ukimicroarray-asfaew/das A Ensembl Gene ID

\j CBS_func hitp:figenome.chs. diu.dkc3000/das chs_func UniProtfSwizss-Prot Acc

\j CHS_ptm hitp:figenome.chs. diu.dkc9000/das chs_ptm UniProtfSwiss-Prot Acc

o] ©BS_sort hitp:figenome.chs. diu.dkc3000/das chs_sort UniProtfSwizss-Prot Acc

\J HGHG hitp:foryx.gene.uclac.uk:9000/das HGMC Entrez Gene 1D

\j FDB_Spice hitp:fidas. sanger.ac.ukidas ensppdbmapping Enzembl Peptide ID

\j Protonet hitp:fhawe pratonet.cs huji.acilidas pratonet UniProtfSwiss-Prot Acc

\j Superfam hitp:fizupfam.mre-Imhb.cam.ac. ukSUPERFAMILY fegi-hinfdas hs Enzembl Peptide ID

\g UniProt hitp:ihweee ebiac.ukidas-snifuniprotidas aristotle UniProtSwiss-Prot Acc+UniProtTrEMBL
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° Display your own data

By uploading data into an internal DAS
source within Ensembl

» For small datasets

» By attaching new external DAS sources
* For larger datasets
 Allows viewing of the data in other DAS

clients
» Allows usage of the data by other
applications T
« By URL-based upload f;:“::ii';l”ss‘;if”m
* For small datasets
* Only ContigView/CytoView 16 0f 27
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° Display Your Own Data

The ‘Manage sources’ options in ContigView, GeneView
and ProtView lead you to DasConfView:

D RZPD varfiod sDNA

D RefSeq

e!Ensemb! Human DasconfView

Aug 2006
Manage Sources DAS sources
= Add Data Source Name DA
= Upload your data 2| das_COMPUGEN_36 http
LS S LIRSS U U eSS | das_CPG_36 httg
Os uperramw(structural domain assignme T o | das_Decipher httg
[ UniPrat (Protein knowledoebase) Sanger &I 1| das_GNOMON_36 http
2| das_HVER_36 hrep
Updaita
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° URL-based Upload

Based on the custom annotation track system of the UCSC
browser.

Allowed formats: GFF, GTF, BED, PSL (see also
http://genome.ucsc.edu/goldenPath/help/customTrack.html).

Display data by entering the URL of the data file in the ‘DAS
Sources’ menu (ContigView)
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° URL-based Upload

browser position chrd:1635688-1605668
trock nme—workshop_exomple description="Workshop exmaple®™ color=blue
ur l=http:/ v .ebi.oc. M-he:tfmrkstm_exmle txt

4 exons exon_1 16468888 1645686 + tronscript_1
4 exons exon_Z 1850088 1868668 . + tronscript_1
4 exons exon_J3 1865088 1867568 . + tronscript_1
4 exons  exon_d4 1656686 16060660 . + tronscript_1
4 exons exon_Z2 1650686 160A6HR . + transcript_2
4 exons exon_J3 1865088 1867568 . + tronscript_2
4 exons exon_4 1600688 1608668 . + tronscript_2
4 exons exon_? 1656686 166AGHRA . + tronscript_3
4 exons  exon_3 1686656888 1667588 . + tronscript_3
4 exons  exon_Z 165AG8A 160A68H . + tronscript_4
4 exons exon_4 1600688 1608668 . + tronscript_4

<sequence><source><feature><start><end><score><strand><frame><group>
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® Example: URL-based Upload

http://www.ebi.ac.uk/~bert/workshop_example.txt

Features ¥ Comparativewy DAS Sources ¥ Repeats v Decorations v Export v Image size ¥

Help ¥

Jump to region [4

1035000 -[1095000 [T

Band:l m

csmo B czro v B winow IR G| PR viviow 110 J 2o Jsrio
Chr. 4 1.4 Mb 1.05 Mb 1.06 Mk 1.07 M 1.08 Mb 1.08 Mb
Length +— Forward sirand 0,00 Kb -

workshop_example

———
ACD10103.8.1.177050 =

DMA(contigs) e
[T/ —
< QEZVHT_HUMAN < QBIYEE_HUMAN
Ensambl Known Protein Coding Ensambl Known Protein Coding
W SR S S oo
< NP_8918420 1
Havana Known Protein coding
[=] Ensambl trans.
< Q485C1_HUMAN
Enssmbl Known Protein Coding
< NP_919420 1
Ensambl Known Protein Coding
< ENSESTTO0000034431
M A—— .
< ENSESTT 34433 < ENSESTTOO000034432
S EST T [ gD .1_——_}__?#% 000000

’ EMBL-EBI i .Wseétnger
DAS Registry

Is a directory of available DAS servers.
Performs regular “health checks” and may
contact maintainers of a sources that are down
for more than a certain time.

Provides up-time statistics for individual sources.

Standardizes coordinate systems used by the
servers.

http://www.dasreqistry.orqg/
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¢ Ensembl as a DAS source

http://www.ensembl.org/das/sources

Genes, karyotypes, other annotation
across species

The reference is the assembly.
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P DAS - Servers

Dazzle, a server written by Thomas Down (Sanger Institute) in Java, running
on Tomcat or Resin.

http://www.derkholm.net/thomas/dazzle

ProServer, a light-weight server written by Roger Pettett (Sanger Institute) in
Perl.

http://www.sanger.ac.uk/proserver/

LDAS, the original server implementation by Lincoln Stein (CSHL), written in
Perl.

http://ww.biodas.org/servers/

Diplo, a light-weight and modular server written by Andreas Kahari (EBI) in
Perl.

http://www.ebi.ac.uk/~ak/diplo/
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DAS

For more information:

http://www.ensembl.org/info/data/external data/das/
index.html

For questions and problems:

helpdesk@ensembl.org

das@ebi.ac.uk
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