IMGC Bioinformatics Workshop
Genome Browsers

Strasbourg
05-11-05

Laurens Wilming



Genome Browsers IMGC Bioinformatics Workshop 2005




IMGC Bioinformatics Workshop 2005 Genome Browsers

Genome Browsers

(modified by Laurens Wilming from Open Door Workshop module by Xosé M. Fernandez, Bert
Overduin and Michael Schuster)

Aims
* explain why it can be useful to look at the whole genome.
* discuss how genes and other features can be predicted and displayed.
* briefly present the main web-based genome browsers.
* using Ensembl, demonstrate some of the features and applications of genome browsers.
* introduce the BioMart data retrieval system.
* examples (may include location and structure of a known gene and its products; information

about a defined chromosomal region; convenient export of selected information).

Introduction

Web-based genome browsers have been developed to make it easier to access comprehensive
information about regions of human, mouse and other genomes and about their whole gene sets. They

help you to:

* explore what is in a chromosomal region

* see features in and around a specific gene

* search & retrieve across the whole genome
* investigate genome organisation

* compare to other genomes

As well as the genomic sequence assembly itself, browsers attempt to show the location and structure
of known genes and also to display predicted novel genes. They show information about the predicted
mMRNA transcripts and may also include information about the protein products. Information about
genes is integrated with information about other genomic features (e.g. cytogenetic bands, markers,
SNPs, repeated sequences, regions homologous to other species). Protein, mMRNA and EST entries from

the sequence databases may also be shown mapped onto the chromosomes.
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In addition to providing annotation across the whole genome, browsers provide other resources. The

browsers differ in what is provided and how it is presented. Resources that can be found include:

* links to other databases and resources

* text Searching

* BLAST and other sequence similarity searching

* download of genomic sequence, gene information and other data

* data mining facilities

Browsers (and some of their strengths)

* Map Viewer —maintained by NCB]
http://www.ncbi.nlm.nih.gov/mapview/

* Human Genome Browser —maintained by UCSC
http://genome.ucsc.edu

* G-integra Genome Browser — maintained by DDBJ and |BIRC
http://www.h-invitational.jp

* Ensembl| — maintained by EBI / Sanger Institute

http://www.ensembl.org
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While browsers can be very useful tools, they do not provide the
definitive answer to every question!

Data retrieval and data mining

Genomic annotation data, due to its complexity and volume, does not lend itself to easy access.
Presenting it on a web site is important, but so is providing simple but flexible ways to select and

retrieve specific sets of data. NCBI has the Entrez query system and UCSC has its Table Browser.

In Ensembl, BioMart facilitates rapid retrieval of richly annotated gene lists and sequences and of SNP
details, integrated with third party data and applications. Genes can be selected by chromosome region,
protein domains, associated external identifiers or SNP properties, and these filters can be combined to
group and refine biological data, including cross-species analyses, disease links, sequence variations and

expression patterns.

BioMart is built upon a query-optimised relational database schema allowing quick and efficient access to
this voluminous data through a user-friendly, interactive web interface. After selecting the biological
object and the species, the results can be refined using a set of pre-defined filters. After each navigation
event, the user is provided with immediate feedback on the number of matches found. Output can
consist of annotated gene lists, gene structures, SNP details or various kinds of sequence sets. Output

can be in HTML, text, Microsoft Excel and compressed formats.

Further reading

Birney, E et al. (2004)
An Overview of Ensembl.

Genome Research 14: 925-928
http://www.genome.org/cgi/content/abstract/ 1 4/5/925

Hubbard, T et al. (2005)
Ensembl 2005.

Nucleic Acids Res 33: D447-D453
http://nar.oupjournals.org/cgi/content/abstract/33/suppl_1/D447

Ashurst, JL et al. (2005)
The Vertebrate Genome Annotation (Vega) database.

Nucleic Acids Res 33: D459-D465
http://nar.oupjournals.org/cgi/content/abstract/33/suppl_1/D459
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Karolchik, D et al. (2003)
The UCSC Genome Browser Database.

Nucleic Acids Res 31: 51-54
http://nar.oupjournals.org/cgi/content/full/31/1/51

Imanishi, T et al. (2004)
Integrative Annotation of 21,037 Human Genes Validated by Full-Length cDNA Clones.

PLoS Biology 2: 0856-0875
http://biology.plosjournals.org/periserv/request=get-document&doi=10. | 37 | /journal.pbio.0020 | 60

Dombrowski, SM and Maglott, D (2002)
Using the Map Viewer to Explore Genomes

In: The NCBI Handbook: 20-1-20-25
http://www.ncbi.nlm.nih.gov:80/books/bv.fcgifrid=handbook.chapter. 1 562
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How to access genomic information using Ensembl (worked example)

STEP I:
Load Ensembil:
http://www.ensembl.org

e | Ensembl
.

Multi-species text searching

0ct 2005
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= Upload your own data
= Export data
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Pre/ browse pret st

Docs and downloads

© information
© nat's New
© About Ensembl
© Ensembl data

MuS muscuius NCBl m34)
browse | what's new | Vega

Rattus norvegicus [zosc 3.4
browse | what's new

© Software
_ § Canis familiaris (CanFam 0]
Other links browse | what's new | Vega
= Home = Sos taurus )
browse | what's tau 2.0]
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Use Ensembl to...

= Run aBLAST search
= Search Ensembl

i Data mining [BioMart]
= Upload your own data
= Export data

= Download data

Docs and downloads
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© About Ensembl
© Ensembl data
O Software

Other links
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Use Ensembl to... Explore the Human genome

= RunaBLAST search
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= Search Ensembl
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= Upicad your own data Monthly update of the human cDNA database.

= Export data » Vega Human
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= Search Ensembl
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Home Genomes GenomeBrowser Blat Tables Gene Sortt

Human Gene F9 Description and Page Index

PCR FAQ

Description: coagulation factor IX

Alternate Gene Symbols: Factor IX, FIX, J00137, M11309

CCDS: CCDS14666.1

Representative Refseq: NM 000133 Protein: P00740 (aka FA9_HUMAN)

RefSeq Summary: This gene encodes vitamin K-dependent coagulation factor IX that circulates in the blood as an inactive
zymogen. This factor is converted to an active form by factor XIa, which excises the activation peptide and thus generates a
heavy chain and a light chain held together by one or more disulfide bonds. The role of this activated factor IX in the blood
coagulation cascade is to activate factor X to its active form through i ions with Ca+2 ions, ipi
and factor VIII. Alterations of this gene, including point mutations, insertions and deletions, cause factor IX deficiency,
which is a recessive X-linked disorder, also called hemophilia B or Christmas discase.

Page Index Quick Links
Protein Structure | Other Species

Quick Links to Tools and Databases

UniProt Comments | Sequence Microarray RNA Structure
GO Annotations |mRNA Descriptions | Pathways |Methods

Genome Browser| Gene Sorter Proteome Browser| Table Schema| UniProt Entrez Gene
PubMed OMIM GeneLynx GeneCards |HGNC CGAP
Reactome Stanford SOURCE | ExonPrimer Ensembl Jackson Labs

Comments and Description Text from UniProt (Swiss-Prot/TrEMBL)

ID: FA9 HUMAN
DESCRIPTION: Coagulation factor IX precursor (EC 3.4.21.22) (Christmas factor) (Plasma thromboplastin component)

(PTC).

FUNCTION: Factor IX is a vitamin K-dependent plasma protein that participates in the intrinsic pathway of blood
coagulation by converting factor X to its active form in the presence of Ca(2+) ions, phospholipids, and factor VIIIa.
CATALYTIC ACTIVITY: Sclective cleavage of Arg-I-Ile bond in factor X to form factor Xa.

SUBUNIT: Heterodimer of a light chain and a heavy chain; disulfide-linked.

SUBCELLULAR LOCATION: Sccreted.

TISSUE SPECIFICITY: Synthesized primarily in the liver and secreted in plasma.

DOMAIN: Calcium binds to the gamma-carboxyglutamic acid (Gla) residues and, with stronger affinity, to another site,
beyond the Gla domain.

PTM: Activated by factor XIa, which excises the activation peptide.

DISEASE: Defects in F9 are the cause of recessive X-linked hemophilia B (HEMB) [MIM:306900]; also known as
Christmas disease.

DISEASE: Mutations in position 43 (Oxford-3, San Dimas) and 46 (Cambridge) prevents cleavage of the propeptide,
mutation in position 93 (Alabama) probably fails to bind to cell membranes, mutation in position 191 (Chapel-Hill) or in
position 226 (Nagoya OR Hilo) prevent cleavage of the activation peptide.

PHARMACEUTICAL: Available under the names BeneFix (Baxter and American Home Products). Used to treat
hemophilia B.

MISCELLANEOUS: In 1952, one of the earliest researchers of the disease, Dr. R.G. Macfarlane used the patient's
surname, Christmas, to refer to the disease and also to refer to the clotting factor which he called the 'Christmas Factor' At
the time Stephen Christmas was a 5-year-old boy. He died in 1993 at the age of 46 from acquired immunodeficiency
syndrome contracted through treatment with blood products.

SIMILARITY: Belongs to the peptidase S1 family.

SIMILARITY: Contains 2 EGF-like domains.

SIMILARITY: Contains 1 Gla (gamma-carboxy-glutamate) domain.

DATABASE: NAME=HAEMB; NOTE=Hemophilia B database; FTP="ftp:/ftp.cbi.ac.uk/p 2
DATABASE: NAME=BencFix; NOTE=Clinical information on BeneFix;

WWW="http://www .wyeth.com/products/benefix.asp".

Microarray Expression Data
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External links

Uniprot description

Microarray data
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mRNA Secondary Structure of 3' and 5' UTRs

Fold Energy Bases Energy/Base Display As
5'UTR |-1.50 29 -0.052 Picture | PostScript| Text
3'UTR |-365.20 1387 |-0.263 Picture | PostScript| Text

UTR info

The RNAfold program from the Vienna RNA Package is used to perform the secondary structure predictions and folding
calculations. The estimated folding energy is in kcal/mol. The more negative the energy, the more secondary structure the
RNA is likely to have.

Protein Domain and Structure Information

InterPro Domains: Graphical view of domain structure

IPR000152 - Aspartic acid and asparagine hydroxylation site

IPR000742 - EGF-like, subtype 2

IPR001881 - EGF-like calcium-binding

IPR001438 - Type II EGF-like signature

IPR006209 - EGF-like

IPR002383 - Coagulation factor, Gla region

- Peptidase, trypsin-like serine and cysteine proteases
54 - Peptidase S1 and S6, chymotrypsin/Hap

IPR001314 - Peptidase S1A, chymotrypsin

IPR000294 - Vitamin K- i y ic region

Pfam Domains:

PF00008 - EGF-like domain
PF00594 - Vitamin K.
PF00089 - Trypsin

: y ic (GLA) domain

Protein Data Bank (PDB) 3-D Structure

Protein domain and
structure information

\ 1EDM - X-ray 1IXA - NMR
To conserve bandwidth, only the images from the first 4 structures are shown.
IMGX - NMR 1RFN - X-ray

ModBase Predicted Comparative 3D Structure on P00740

Front Top Side
Homologous Genes in Other Species (BLASTP Best Hit)

Genome Browser| Genome Browser| Genome Browser| Genome Browser| Genome Browser| No homolog

Gene Details Gene Details Gene Details Gene Details

Gene Sorter Gene Sorter Gene Sorter Gene Sorter Homo|ogy/ortho|ogy
Jackson Lab RGD Ensembl FlyBase ‘WormBase

Protein Sequence | Protein Sequence Protein Sequence | Protein Sequence

Alignment Alignment Alignment Alignment

Gene Ontology (GO) Annotations with Structured Vocabulary

Molecular Function:

G0:0003803 coagulation factor IXa activity
G0:0004252 serine-type idase activity
G0:0004263 chymotrypsin activity
G0:0004295 trypsin activity

G0:0005509 calcium ion binding

G0:0008233 peptidase activity
G0:0016787 hydrolase activity

Biological Process: Gene Ontology
G0:0006508 proteolysis and peptidolysis
G0:0007596 blood coagulation

Cellular Component:
G0:0005576 extracellular region
G0:0005615 extracellular space

Descriptions from all associated mRNAs.

J00137 - Human factor IX (Christmas factor) mRNA, complete cds.

J00136 - Human factor IX (Christmas factor) mRNA, complete coding sequence.
M11309 - Human coagulation factor X mRNA, complete cds. i

M35672 - Human coagulation factor IX mRNA, partial cds. MatCh ! ng m RNAS
AB186358 - Homo sapiens F9 mRNA for coagulation factor IX, complete cds.

Biochemical and Signaling Pathways

KEGG - Kyoto Encyclopedia of Genes and Genomes
hsa04610 - C and ion cascades - Homo sapiens

BioCarta from NCI Cancer Genome Anatomy Project
h_intrinsicPathway - Intrinsic P i ivation Pathway
h_plateletAppPathway - Platelet Amyloid Precursor Protein Pathway

Pathways

Reactome (by CSHL, EBI, and GO)

Protein P00740 (Reactome details) participates in the following top level event(s):
109582 Hemostasis o ) STEP 10:

H Forcmtona modfestoncf e Go back and zoom in so that
not more thyan 30kb is
displayed, then click on
anything in Conservation area
to see cross-species genomic
alignments
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Alignment 10 of 189 in window, score 140455.0
Human May 2004 (hgl7) chrX:138356013-138356172, strand +, size 160
Chimp Nov. 2003 (panTrol) 43051858, strand +, size 160
Mouse May 2004 (mm5) 1668758, strand +, size 171
Rat June 2003 (rn3) 45623461, strand +, size 170
Dog July 2004 (canFaml) 12565510, strand +, size 161
Chicken Feb. 2004 (galGal2) 4805952, strand +, size 162
Fugu Aug. 2002 (frl) chrUn:179830911-179831074, strand +, size 164
hgl7.chrX TGTAAC TAACATTAAGA
panTrol.chrX tgtt tgtctatttt \TGTAAC \TGTAACATTAAGA
mm5.chrX tt \ TGCAAC - = = = = = GTGTAACATTAAAA
rn3.chrX tt t-t T ' TAGCATTAAAA
canFaml.chrX ' TAAC ,CAACATTAAGA
e otk e e
frl.chrUn t AACA ACA AI‘ f d
* * - * wx mEw * x e x Ignment o conser"e
hgl7.chrX ATGGCAGATGCGAGCAGTTTTC' T ACAA T \CTGAGGCGAT 2
pantrol eheX ATGOCAGATGCOGCAGTETTOTA. AMAT e sequences with colored
mm5 .chrX TTT  TAATTTGTT: T
—aor et , e oS
canFaml.chrX ATGGCAGATGCAAGCAGTTTTGTA-AAT ACAA TTGT \CTACGGGAT exonS-
galGal2.chr4 \GCACTTCTGCA~GGCATGACACACCACAGAA \GTGGCT
frl.chrUn TT TTTCTGT 'GTGTGT TGT T
hgl7.chrX ATCGACTTGCAGAAAACCAGAA! ACCAGCAGgt
panTrol.chrX AT T T
e e e e
e s
canFaml.chrX ACCAACTTGCGGAAGACCAAAGGTCCTGTGAACCAGCAGgL
galGal2.chr4 ACAAGCT GACGG. TCCTGTAAACCT: g STEP I I
frl.chrUn ACCCAT \CAAGAA \GCCAACACGtL .
Go back and click on a
matching mRNA for
Home Genomes nome Browser Blat Tables Gene Sol 1 1
information on that sequence
J00136

Information on mRNA J00136

Description: Human factor IX (Christmas factor) mRNA, complete coding sequence.
Gene: F9

Product: factor IX

Author: ChooK.H., Gould K.G.,Rees.D.J. and Brownlee.G.G.
Organism: Homo sapiens

Tissue: liver

Development stage: n/a

Cell line: n/a

E::;T;,;;mm Matching mRNA data
Stanford SOURCE: J00136

mRNA sequence: 100136

mRNA/Genomic Alignments
SIZE IDENTITY CHROMOSOME STRAND START END QUERY START END TOTAL
1434 99.6% X + 138338444 138369798 300136 11437 1437

View table schema

Data last updated: 2005-10-02
Description i i
p Click on link to see
The mRNA track shows alignments between human mRNAs in GenBank and the genome. a| | gn ments
t ttaggt t 138369143
tet ¢ tgactt tgaaatttat 138369193
ttttaat T ATTCAGGAGA CAGAACATAC AGAGC. C 138369243
cG TGTG. 'AT TCCTCACCAC CTACAATG CAGCTATTAA 138369293
TAAGTACAAC T TT T T TTAGT! 138369343
TAAACAGCTA CGTTACACCT ATTTGCATTG CTGACAAGCA ATACACGAAC 138369393
ATCTTCCTCA AATTTGGATC TGGCTATGT: T Ly \GAGTCTT 138369443
CCACAAAGGG AGATCAGCTT TAGTTCTTCA GTACCTTAGA GTTCCACTTG 138369493
T TCT. T CTAT: 138369543

ATGTTCTGTG CTGGCTTCCA TGAAGGAGGT AGAGATTCAT GTCAAGGACA 138369593

32 CCCCATGTTA CTGAAGTGGA AGGGACCAGT TTCTTAACTG 138369643
GAATTATTAG CTGGGGTGAA GAGTGTGCAA TCAAAGGCAA ATATGGAATA 138369693
TATACCAAGG TATCCCGGTA TGTCAACTGG ATTAAGGAAA AAACAAACCT 138369743
CACTTAATGA AAGATGGATT TCCAAGGTTA ATTCATTGGA ATTGAAAATT 138369793

AMCA ggeect ct t t tt 138369843
¢ cresctas coare e e
atatt
Side by Side Alignment Matching mRNA alignment
X . with color coded exon,
R RS . .
138338444 138338493 Intron and UTR Sequence In
1 tatet Lot H
genomic context
138338494 tatct tgt 138338531
ttct 000000138
oaseas R
138344689 ttct 138344738
000000139 tat tt 000000188
omseais Somseass
138344739 tat tt 138344788
000000189 atgtat tgt 000000238
R R
138344789 atgtat tgt 138344838

000000239 acactgaaa 000000247
R >3>35335>
138344839 acactgaaa 138344847
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Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl NCBI PDFiPS elp
UCSC Genome Browser on Human May 2004 Assembly

move _<c< | << | < | > 5> | 5 |zoomin 1.5x | 3x | 10x | base |zoomout 15x | 3x | 10x |

‘positionsearch [chi 138.249,808-1 38,449,807 jump | clear | size 200,000 bp. _configure

[eprs camr.s

ERa T o e e e e R v
arkers on Genetic' (b Tue> and Radiation Hubr (d (5lack) Haps
| sts markers 1 | l (I
ap coeations
| o
UGSC Knoun Genes Cune, 85) Bassd on UniFrar, RerSsq, and ceemnk meNA
L et e ke
J ey e e R
L LT
] coos
Aceview Gene ot 1= With AlE-sp11cins
I aceview cenes 3
Human nNS. fran GenBank
ity "S8ssss Hth—tt-+
bt
s
117234 4=t
Rezess7 EHf— -4
2005201 |iept-Hhi-ti-— -t
- RS20z L+
Human €5Ts That Have Been Spiiced
| soricenests i o RN
/G st MousE /RA /003 /G sk /FURAZE IS Az 1) samuits & Conderuat ion
enjpo - —
i =k
nolicz -
ra =
e
zebrarion
snes mmnn
Repeatuasker M

nn im
Click on a feature for detais. Click on base position to
zoomin around cursor. Click on left miri-buttons for
track-specific options. J3 IR
| hideall | configure | refresh

Use drop down controls below and press reffesh to alter tracks displayed.
Tracks with lots ofitems will automatically be displayed in more compact modes.
Mapping and Sequencing Tr

move start
3 |

Base Position W STS Markers RGD QTL FISH Clones
dense ¥| I’E—LI dense ¥ hide v/ hide v |
RecombRate |\ Map Contigs | Assembly Gip Qoverage STE P I 3:

o e i e S Close the UCSC browser

BACEndPairs  Fosmid End Pairs GC Percent Short Match

hide -, hide  ~, hide = fhide =] ide <] window
Restr. enzymes

Go to CytoView:

= Graphical overview

[ | IR . |
el Esem Human cyuoview .0, AC108674 41,4001, APO00477.21 108432

Sep 2005 m_

Chromosome X E chromosome X
138,249,808 - 138,449,807

= View of Chromosome X s

= Graphical view 4

= Graphical overview

= Export information about B Detailed view

Features v Comparativey DAS Sources¥ Repealsv Decoralions v Exporty Image size v Helpy
= Export sequence as FASTA
= Export EMBL fle Jump o region [X (TR merest | Band | reresn]|
Export Gene info in region
Export SNP info in region <20 < 105 fusndon > 1w > e >
Export Vega nfo in region
= \fiew alongside ... Rat synteny &
= View Syntenic regions ... Chimp synteny. ®
= View region in NCBI Mouse sunteny -
owt Lo ety e B
o BT U [P G S — =
Chr. % bana
Use Ensembl to... Tom, = T Toom
Oaceontigs)
= Run aBLAST search NT Contigs L NTEZEE |
T et i cloneset N I Staset in W i
pr—
Data mining [BioMart] 7iclclcoeeet [ [ Chrkte-13A10
e LV en dats e — ]
= Export data 32 cloneset L wawon |
b s et et e -~
Docs and downloads - fa— i ' Tlllng Path
— o Harkers [ [—
=™ What's New Ensembl Genes trs. Lrcr2
S e ——
= Ensembl data Satellite rep. No Satellite rer. in this resion
= Software oo Tww  mam  Tm  Temm  Temwo e em  Teom  Tean o eew
Otherlinks e 1 B s o comar s
o e Corvanths 33 rock Suihad 1t use the rams shars the iras 4o tur these o
= Home
= Sitemop B Export data
* Vega

Prol Pre Ensembl Select Set of features to render | =select= =
= Trace server
= Archive! sites Output format | HTML =
= Stable Archive! ik for this ==
page Select typeto export | ~select= i
Export|

©2005 WTSI/ EBI, Ensembl is available to download for public use - please see the code lice

Export clones and features

STEP 14:
Go to mouse
SyntenyView:

= \iew Syntenic regions

... With Afus muscuius
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e! Ensembl H uman SyntenyView

ca521

Sep 2005

e

Chromosome X

= View Chromosome X

Hono sapiens chromosone %

Homology Matches

= View Chr X Syntery | | F9(0.14Gh) > F
= Map your data onto this ] o | (Contigview] (Contigiew] (utiContigyiew)
chromosome = [ MCF2 (0.14 Gb) > Mcr2
{Contigview) (ContigView) BuliConiigiew)
Use Ensembl t AP O1s6h) - Apite
™ il niigVie (ContigView) BultContigyiew
= RunaBLAST search XP_372256.1 (0.14 Gb) -» XP_205232.2
Search Ensembl - {Cantigiew (Cantigview] pultiContigyiew]
Data mining [BioMart] - SOX3 (014 6t > Sox3
S U TR D em (Conligiew] [Contigiew] BultiContigyiew)
= Export data | /1 LDOC1 (0.14 Gb) > Ldoc1
v S Contigiew] [Configview] BultiContigyiew]
oo
Docs and downloads o oot Homoay)
= ormaton . Upstream (<014 G Downstream (-0.14 Gb)
= What's New 1o Change Chromosome

= About Ensembl
= Ensembl data
= Software

120 L chromosome [X ]

. o Fields marked with * are required
Other links

= Home
= Sitemap o
* Vega
Prot Pre Ensembl i
= Trace server
= Archivel sites
= Stable Archive! link for this
page

M euseutus

STEP I5:

Go to human-mouse
MultiContigView for the
F9 gene using the
[MultiContigView] link in
the Homology Matches table

©2005 WTSI/ EBL Ensembl is available to download for public use - please see the code licence for details.

N . | ] - |

9. AC003985 21104492, RH9632, ENSG00000139618

€/ Ensembl Human auitiContigView

Sep 2005 | Help
Chromosome X E Top level
138,337,415 - 138,372,137
= \View of Chromosome X Hs. Chr. X
= Graphical view
= Graphical overview M. Che, X

= Exportinformation about
region

= Export scmuenceasrasta ) Navigational overview

Export SNP info in region
Export Vega info in region
= View alongside ...

:

Dog sunteny =

DNACcontige)

Ensenbl Genes L5IV96_HUNAN therz LATPLIC xoy
browser ncRNA Genes
' el ncRNA Genes ENSGO0000200565
Use Ensembl to... Lreris Loworsts  twproaccas. e | bherz tamise e
Vega Genes - "1t
Data mining [BioMart] LI =DEZE) 2
Dog synteny Iy [

= Download data
Ensenbl Genes.

Docs and downloads

et Genes

= Information
= What's New
= About Ensembl

B Detail

ed View

- Fealures v Comparativew Repeats v Decoralions v Export ¥ Image size v Help v
= Software Jumptoregion[X  :[138337415 [138372137
Other links
zoom
Window window
sz o Bcwenions | +2 oo v oz
= Home
= Sitomap F. T % Toesr = T = Toowse = Toewr
% Vega Length - Forsand sbrand A
Prel Pre Ensembl 3 G
= Trace server e [
= Archive!sites [r—
DACcontige)
T ¥
T T
r T ¥ T
2 Human cotes [ I [
T ]
L T I
I T - L e
[ o [ T T x T m— .
e STEP 16:
Length L
T, Crr. % T Toem T T T T ;
Length e o o
He cons
ke i T ™ Graphical view
[ Ensenb trans. G-
DACcontige)
Harkers 1
Length o4k strand o

Go to GeneView by
clicking on the F9 gene in the
Ensembl trans. track in
Detailed View and
subsequently in the pop-up
menu on Gene:
ENSG00000101981

EETS Xy Xy Xy T ]

© 2005 WTSI  EBI, Ensembl is available to download for public use - please see the code licence for details.
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B s | R
e/Emsem Human Geneview TP L

BRC

Sop 2005 e
ENSG00000101981 E Ensembl Gene Report for ENSG00000101981

= Gene information Gene F9 (HGNC Symbol ID) (to view all Ensembl genes linked to the name click here)

= Gone spice site image This gene is a merber of the hurman CCDS set: CCDS1 4666

= Gono vaiation nfo.

= Genomic sequence Ensembl Gene ID ENSG00000101981

= Bebortdata Gi ic L i Thi be found on Chi Xat location: 138,33

et miormaton enomic Location i< gene san be found on Chiomosome X at scaton G icl .

= Exon nformation This start of tis gene is ocated in Contia ALO334031 11568 enomic location
= Peptide information

Description Coagulation factor IX precursor (EC 3.4.21.22) (Christmas factor) (Plasma thromboplastin component) (PTC). Souce: UniproysuISseROT Fo0740

Chromosome X
138,338,415 - 138,371,137 Prediction Method Genes were annotated by the Ensembl autoratic analysis pipeline using either a GeneWise model from a humanvertebrate protein, a set of aligned human
— i} cDNAs followed by GenomelWise for ORF prediction or from Genscan exons supporied by protein, cONA and EST evidence. Geneliise models are further

combined with available aligned cDNAs to annotate UTRs.
= View of Chromosome X

= Graphicalview 9 e "
z © Transeripts Fo_(ranserptinil on infg Pepice nf]
= Graphical overview s
= Export information about
egion o x Trom we o mem o e peom o §
Length rivat B S
= Export sequence as FASTA T H
o
- Export EMBL e Ensentl trans. Y ranscript structure

Export Gene info in region

Export SNP infoin region Length o ctrond 1
Export Vega info in region T TS T o T =
Use Ensembl to... & orthologue The following gene(s) have been identified as putative orthologues by reciprocal BLAST analysis:
Prediction Species Type dNAS  Gene identifier

= RunaBLAST search

Canis familiaris UBRH 0.23373 ENSCAFG00000018998 (FAS_CANFA) MultiContig\iew] [Align}
# Data mining [BioMart] Bos taurus UBRH 0.28398 ENSBTAGD0000004003 (Q95MES_BOVIN) (MultiContiView) [Al:
Danio rerio UBRH ENSDARGO0000010097 (f9) [yt
= Export data coagulation facter IX [Source: RetSeq. i ]
= Download data Mus musculis UBRH 018656 ENSMUSG00000031138 (F9) (MultiContigvien) (Align .
ELHUSO00000S1 19 pson s ) Homologous genes in other
Docs and downloads Fugu rubripes UBRH SINFRUG0000 924 (Novel [MultiContigView] [Align]
St Gallus galus UBRH ENSOALCODOUINDG513 (FAY. CHICK) ottt i spec|es
= What's New Xenopus tropicalis UBRH ENSXETG00000003472 (Novel Ensembl prediction) (MultiContigView) [Align]
= Ensembl data Rattus norvegicus UBRH 0.25220 ENSRN 00000003430 (Novel Ensembl prediction) (ulticontigView [Alian)
Other links RHS 251001 ) MultiContigView] [Align]

PralPre Ensembl
= Trace server
= Archive! sites
= Stable Archive! ink for this
page

DWIGA = Derived fiom Whole Genome Alignment

Disease Matches This Ensembl entry corresponds to the following OMIM disease identifers:
Hemophilia B (3)

» (Omim ID: 306900) - Ve e information

B O Gene DAS Report

Elpas sources I™ attspiice (Aternative splice database)
I™ AlTrans (Alternative Transcript Diversity Database)
I™ hrrayExpress (Gene Expression Database)
T™ GAD (Genetic Association Database)
™ HGNC (HUGO Gene Nomenclature Committee)
™ HUGO_text (PubMed text.mining via HUGO symbal)

I Protonet

I Reactome (Knowledgebase of biological processes)
I uniProt (Protein knowledgebase)

Manage Sources
E Transcript ENST00000218099

Transcript F9 (HONC Symbol 10) o view al Ensembl genes fnked f the name cick her
This transcriptis a member ofthe human CCDS set CCDS14665

Transcript information  Exons: 8 Transcript length: 2,807 bps Protein length: 461 residues

Further Transcriptnfo) [Exen informeation) Pratein information)
Similarity Matches
HGNC Symbol: £
ceps: 66.1
UniProtiSwiss.Prot: I Targe i 100; Gusry i 100) [al]
NP_D00124.1 Target wid: 100: 00) [alar)
RefSeq DNA: NM_000133.2 [Target id:59; Guery %ic: ) [allr]
UniProtTrEMBL: N (Target i 100; Query id: 00) (aian)
a I [Target %id: 9: Query %id: 97 [alian]
HOMAN [Target i 1 Query 14: 99 alir]
HOMAN [Targat id: 14: Query %ic: 100] ign
EntrezGene:
EMBL: ) £Y226143 (align] AY260424 align)
00137 (aian) K02048 [aliar)

lign)

09 (align)

53 (alian) KO2053 [align)

s 1 i Links to other databases

100: Query #id: 100]
134540 08300
1 = 1o
Protein ID: AAAE2023.1 (align) AAAS2456.1 [align) A52763.1 [align]
726.1 alan) 526585.1 (allar) 7561 (alar)
Sares: i) ST gy )
CA42103.1 falign]
UniGene: Gusry i6:99]
Affymx Microarray Focus:
Affymx Microarray HuGeneFL: 02402
Affymx Microarray U133: 207218 _at 207218 _at 10518507 3p_at
Affymx Microarray U95: 35556_at
GO
(000003803 [coagulation actor Xa actty Tas
600004263 (chymotrypsin activit] 18a
500004205 [iypsin activi] T8 .
000005508 [calcium ion binding) T8 GO
500005615 [extracellular space] 18A annotation
600006508 [proteolysis and peptidolysie] TEA
500007596 [oloed coagulation] 1as
500008233 [pepidase actit] Tza
InterPro 1PRO01433 Type Il EGF-Iike signature - [iew other genes withthis dornain)
IPR001314 Peptidase S1A, chymotrypsin - [View other genes with this domain]
IPROD0294 Vitamin K-dependent region - [View other genes with this domain]
IPROD1881 EGF-Iike caltium-binding - [View other genes with this domin . .
IPRO00742 EGF-like, sublype 2 - [View other genes with this domain) Prote| n dom alns

IPRO02333 Coagulation factor, G1a region - [View other genes with this domain)
IPRODD1 52 Aspartic acid and asparagine hydroxylation site - [View ofher genes with this domair)
IPRODB208 EGF-like - [View other genes with this domain]

IPROD1 254 Peptidase 51 and 86, P - View other genes with this domain)

Protein Famik 00000000622 : COAGULATION FACTOR ‘ i i
T This. c\Jqutev:un\amsﬁEnsemh\ gene member(s) Flnd related PrOteIns

Transcript structure T

Protein features — [ ——
Protein structure
— STEP 17:
s s Go to TransView:

= Transcript information

ENST00000218099

18
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O ] E—
e.,Ense’nbl H u man TransView e.g. ENST00000:

656, ENST00000328:

Sep 2005 Help.
ENST00000218099 Ensembl Transcript Report
= Geneinfo. Transcript FO (HNC Symbol I0) o view ail Ensembl genes linked to the name clck here
= Gene splice site image “This transcriptis a member ofthe human CCDS set: CCDS14668
= Gene variation info.
= Genomic sequence Ensembl Transcript ID  ENST00000218099
= Exoninfo. . N
B e Transcriptinformation  Exons: 8 Transcript length: 2,802 bps Translation length: 461 residues
S EEmien This transcriptis a product of gene: ENSG00000101981
= Peptide info.
Genomic Location “This transcript can be found on Chromosome X atlocation: 136,336,415-138,371,137
Chromosome X ‘This start of this transcript is located in Contig AL033403.1.1.158557.
138,338,415 - 138,371,137
Description Coagulation factor IX precursor (EC 3.4.21.22) (Christmas factor) (Plasma thramboplastin component) (PTC). Souce: UniproySwiSSPROT P00740

= View of Chromosome X

= Graphical view Prediction Method Genes were annotated by the Ensembl automatic analysis pipeline using either a GeneWise model from a humanivertebrate protein, a set of aligned human

= Graphical overview CDNAs followed by GenomeWise for ORF prediction or from Genscan exons supported by protein, cDNA and EST evidence. Genewise models are further
combined with available aligned cDNAS to annotate UTRS.

= Exportinformation about

region

= ExportsequenceasFasTA | SImilarity Matches ™
= Export EMBL file gggg_m""“ %9( I
I PDETE) UniProtSwiss-Prot: FAS_HUMAN (Target tid: 100; Query %id: 100] aliar]
e LRI D RefSeq peptide: NP_000124.1 (Target tid: 100; Cuery %id: 100] [alian)
# Export Vega info in region RefSeq DNA: INM_000133.2 Target %id: 99; Query %id: 9] [alian]
UniProUTTEMBL: Q5J¥J8_HUMAN [Target %id: 100; Query %id: 100) aliar]
Use Ensembi . ST MM ranr .o e D
QIZINI_HUMAN (Target id: 1 Query %1d: 58 (@i
= RunaBLAST search [Target %id: 11; Query %id: 100] @lar)
= Search Ensembl EntrezGene: 158
Data mining [BioMart] EMBL: Arsisart i) L2403 el Arie143 i AY269424 [aligr]
5 [alar) alion 100137 (align)
= Upload your own data S b ) st
= Export data K02402 [align] M11305 [align] 119063 (align]
w Downioad data 5667532 [algr) 568634 (alian]
176.2 (Target %id: 100; Query %id: 100]
Docs and downloads 134540 306900
icl 1EDM e
= Information 1RFN
- What's New ProteinID: i AARS2023.1 [alian) AAR52456.1 (alar) AAA52T63.1 [alan)
78568221 [align] AAAGET26.1 [alian] AAB28585.1 [allgn) AAB297561 [align]
D (IO AAB506201 (align) AAMOE188.1 [align] AA073937 1 [alian] AAP34372.1 [ahgr)
= Ensembl data 3 CAI42103.1 (aligr]

= Software UniGen 98 (Target id: 99; Query %id: 99]
Affymx Microarray Focus:
Other links Affymx Microarray HuGeneFL:
Affymx Microarray U133: 201218 at 207218 at 10518507_3p_at
= Home Affymx Microarray U95:
= Sitemap
* Vega GO i i fia UniProt:
O e 60:0003803 [coaguiation factor Xa actit] TS
e GO:0004263 [chymotrypsin actit] T8
D e G0:0004295 [irypsin activity T8a
. 600005508 [calciur ion binding) 1A
0.0005815 [extracellular space] 15x
GO:0006508 [proteolysis and peptidolysis] Tea
60.0007596 [blood coagulation) Tas
InterPro IPRO01438 Type Il EGF-like signature - [View other genes with this domain)
IPROD1 314 Peptidase S14, chymotrypsin - [View other genes with this domair
IPRO00294 Vitarnin K-dependent tegion - [View other genes with this dorair

IPRO01881 EGF-like calcium-binding - [View other genes with this domain]
IPRO00743 EGF-like, sublype 2 - [View other genes with this domair)

83 Coagulation factor, Gla region - [View other genes with this domair

IPRO00152 Aspartic acid and asparagine hydroxlation site - [View other genes with this domain
IPRO06209 EGF-like - [View other genes with this domain]

IPRO01 254 Peptidase 51 and 55, p - IView other genes with this domain]

ENSFO0000000622 : COAGULATION FACTOR
This cluster contains § Ensembl gene member(s)

4+ +t 1 0

- Foruard strand w

Protein Family

Transcript structure i

Transcript neighourhood
T T T T 2
S
1
o]t &

T a0t Tt a6 T )

Ty
- Foruid strand

Transcript sequence. 1 accacT:

Transcript sequence

781 ToARE

s01 TCGAATTAT TAATA

1021 11 TATT TCCTCAMATTTGEATCT

1261 TATTAGCT

1381 TCAACTGEAT: AGGTTART
1441 TCATTGGAAT:
1501 1111 10AT

1921 T1TACCTT 1111

2041 CATCATTCTGTTATACT

o Customise transcript

GOARAAGTTTCTTT TTAAGTTAT

o e sequence

2521 CAGCAGTT

2641 AGTCAT: 111

e ArertrecctreToaT
‘Show the following features: Exons ]v
Nurmber residues: [Ves <

Go to ExonView:

©2005 WTSI/ EBI, Ensembl is available to download for public use - please see the code licence for details.

= Exon info.
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et A
6! Ensembl HumMan ExenView o o]

©.0. ENSE00001142425, ENSE00001050869

Sep 2005 rieio [l

ENST00000218099 Ensembl Exon Report

= Geneinfo. Transcript F9 (HONC Symbol 0) to view all Ensemb genes inked o he name click he

= Gene spice site image This transcriptis a mermber of the human CCDS set CCDS14666

= Gene variation info.

= Genomic sequence Ensembl Transcript D ENST00000218099

= Exoninfo.

ey Transcript information  Exons: & Transcript length: 2,802 bps Translation length: 461 residues
= Export data This transcriptis a product of gene: ENSG00000101981

= Peptide info.

Location “This transcript can be found on Ch Xatlocation: 138,338,415-138,371

Chromosome X This start ofthis transcriptis located in Contig AL0334031.1.158557
138,338,415 - 138,371,137

Coagulation factor IX precursor (EC 3.4.21.22) (Christmas factor) (Plasma componen) (PTC). Souree. 1 po07a0

= View of Chromosome X

= Graphical view Rendering options Flanking sequence at either end of
= Graphical overview transeript

B Inteon base pairs to show at spice stes | Customise exon-intron-

reg

S E D showtun o soqonce flanking sequence

= Export EMBL file
# Export Gene info in region Show exons only f
Export SNP info i region = Information

Export Vega info in region

]

Use Ensembl to... B Exon Information

No. Exon/Intr Chr Strand  Start End Length S
= Run aBLAST search - Exon flntron 1o = L. engtl equence

S e 5'upstream sequence i = B
Data mining [BioMart] 1 ENSE00000677288 X1 138338415 138338531 117 bp ACCACTTTCACAATCTGCTS
= Upload your own data
Intron 1-2 X 1 138338532 138344688 6157 bp . .
= Export data e
a——. 2 ENSE00000677287 x o1 138344680 138344852 164 bp {TTCAG
= Download data CTAANTTGG
orTTT oy
Docs and downloads e
Intron 2-3 X 1 138344853 138345040  188bp o
= Information 3 ENSE00001173335 X 1 138345041 138345065 25bp ACTGAKTTTTGGAAGCAGTATGTTG
= What's New Intron 3-4 X 1 138345066 138348754 3689 bp
= About Ensembl 4 ENSE0001173327 X1 138348755 138348868 114bp
S B ATTC TGGTGTCCCTTTGGATT \TTAG
I — Intron 4-5 X 1 138348869 138356041 7173bp
5 ENSE0001173320 X1 138356042 138356170 128bp
Other links ACAAGGTGGTT
AACCAGCAG
= Home Intron 5-6 X 1 138356471 138358740 2570bp o o
= Sitemap 6 ENSE00001173315 X1 138356741 133356943 203bpT AACTT
* Vega CTGTTT TIGGATAACA
TTT:
< o] AACCAGGTCAATTCCCTTGGCAG

= Trace server Intton 67 X 1 138,358,044 138,368,419 9476bp EXOn and ﬂan klng SequenceSZ
- LB ENSEQO001173311 X 1 133368420 138368334  115bp GTTGTTIT .
i * flanking sequence
X1 138368535 138363202  668bp .
X 1 138360203 138371137 1,935 bp GTGAAC TCOAKTTA

SETS m * UTR

exon
o ®* intron

TCACTTARTGARAGATGGATTTCCAAGGTTAATTCATTGGAATTGARARTTAACAGEGCE

TCTCAC TTCCCATCTTTTGTTAGATTTCAKTATATACATTCTATGATC

ATTGCTTTTTCTCTTTACAGGGGAGAATTTCATATTTTACCTGAGCAAATTGATTAGARA
T 551

= Stable Archive!link for this
page

CCTTGACAAANTTGTGAAGTTAAATTCTCCAL

TTACAGT
TCCATCAGATACTATGGTTCTCCA

CTATGGCAACTAACTCACTCARTTTTCCCTCCTTAGCAGCATTCCATCTTCCCGATE
TITGCT CANTGTTTATTAGTTCTGT: TS
GTCTACTCTAT TACCACACTCATGAAGA A

AGGCTAAAACTCATCARARACACTACTCCTTTTCCTCTACCCTATTCCTCARTCTTTTAC
CTTTT CCAL TCTTACTCCCTCTCTCCCTTTT

ACCCTCCATGGTCOTTARAG TCTGTTATACTTCTGTACACA
GTTA CAGACTTGCT TGCTTTTCAGAACA
TAGGGATCAAGTAAGGTGCCTCAAACTTTGGEGCAMAAGTTTCTTTCAGAGAGTTAAST
CATTTTA X ATATATAMAATATATAATATACAKTATAARTATATAGTGTG

o
TCTAAGAGCTTGTATGGTTATGGAGGTCTOACTAGGCATGATTTCACGAAGGCAAGATTG
TATCATTGTAACTARAAAAGCTGACATTGACCCAGACATATTGTACTCTTTCTAARA
TCGTTTSC
GAGACTTTGAGGAAGAATTCAACAGTGTGTCTTCAGCAGTGTTCAGAGCCAAGCAAGAAG

AGTGGACAAGEGTCCAGCAGGCTCAMAGCCATAMGTCATTCCARTCAGCCAACTARGTTG
TCCTTTTCTGGTTTCGTGTTCACCATGGAACATTTTGATTATAGTTATCCTTCTATCTT
TTGCTGACCAACTGACGTATCTTTCCCTTTGTGARTTARTARACT

GAATCTTCTAGAG
GOTGTTCTGETTCAT

3 downstream sequence

E Support Evidence
The supporting evidence below cansists ofthe sequence matches on which the exon predictions were based and are sorfed by alignment score.

There are a large number of supporting evidence hits for this transcript, Ol the top ten 10 hits have been shown. Click to view all 32 supporting evidence hits

Score:  mmm 100 e 07 add i oe75 i 5uS0 P o evioexce,
1 2 3 4 5 8
AveeT1sz.1
AUGH7152 BUGHTI62.1 Hons sapisns DN <lonsiGLINIFOL, 37end cxpressed in commssponding ovs.
Avesodsd.1 -
AUGAGH AUGINGH. 1 Hons sapisns <DNA <lonsiGHCRIELD, end axprassed in hunan hepatocelle..
Avess7s3.1

- L
AUGSS795 AUGHSTA5. 1 Hons. sapisns A <lonsi

CHFLL S7end; expressed in husan heabocell...

avesesaz.1 R -
AUGSHEI2 PUGHSS2. 1 Hons sapiens <DNA <long

CAKEOL, §7end, expressed in human hepatocell... supporting evidence used to
build the gene

- -
AUGES337 RUGHSIST. 1 Homs sapiens <DNA <lonsiGHORIAOS, S7ends axprassed in hunan hepatocell.s.

Avesr2re.1

aveoeesz.1 IR L&
avesosor.l IR Lol

L e e e A e STEP 19:
aveosort.e IR - -

Ne Dascription

Export the genomic
sequence of the F9 gene in
FASTA format:

15267761

!

-
RISZ6776 RISZETT6.1 230991 Suane mouse Liver mlia Mus musculus cONR clone TRRGEE19226. .

1. Ensemblis available to download for public use - please see the code licence for details.

= Export sequence as FASTA
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Search oftumen [Aghng 1|
e., Ensembl Human ExportView Y ‘M ° =

B

110448

Chromosome Results

X
138,338,415 - 138,371,137

>X_dna: chromosoms_chromosome: NCBIIS: X: 138338416: 138371137: 1
o1t TCTGCTAG T ATGATCATGGCAGAN

= View of Chromosome X

= Graphical view

= Graphical overview

= Export information about
region

= Export sequence as FASTA

= Export EMBL file

Export Gene info in region

Export SNP info in region

Export Vega info in region

= View alongsite ..

= View Syntenic regions.

= View region in NCBI
browser

STEP 20:
Copy part of the sequence

= View region in UCSC
browser

Use Ensembl to..

= RunaBLAST search
= Search Ensembl
Data mining [BioMart]
= Upload your own data
= Export data

= Download data

Docs and downloads

= information
= What's New
= About Ensembl
= Ensembl data
= Software

Other links

= Home

Prel Pre Ensembl
= Trace server
= Archive!
= Stable Archive! ink for this

page

JoaraaacCTCAGECTOOAGCCTCOCACAACCCTCOACATT TARGGGECAT! coand)

CTTAMTCAMT! TcCATCCATN GCAAAGCCOOCAACCA
AATAGAGTGATTATTATAAAAAGAGTTTCCTALLAAGGGAGAGATCAACAATTAGAAAT
pes

TTCCTTTTTACTITCCTTTCTCTTCCTTTTTCOACTTAATCAGGARGTAGTCCCARATAC

“
g
STEP 21:

Go to Ensembl BLAST:

= Run aBLAST search

21
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search ertunan [rgting =]
6’! Ensembl Human BlastView o @

©.0.AC003985.2.1.104497, RHO632, ENSG000001 3961

Sep 2005 m
Use Ensembl to «@>  retresh J;f Oniine Help J

- TS P —— Summary
JCTE=D s Pat ssauences (mac 3 05T ol > setup
S O FroameD ACCACTTTCACAATCTGCTAGCAAAGGTTATGCAGCGCGTGAACATGATCATGGCAGIA] @ Not yet initialised
CACCAGGOCTCATCACCATCTOCCTTTTAGGATATC TACTC AGTCTGARTGTACAGE]
= Export data TTTCCTTTTITALAATACATTGAGTATGCTTGCCTTT GAMTATCTGT| | P configure
= Downioat data CTOTCTTCTTCACTAAKTTITGATTACATGATTTOACASCARTATISAGASTETAME] | 6 it yot il
AT Dl ’ STEP 22:
Docs and downloads .

Or Upload a file containing one or more FASTA sequences » results

S e eiica © eyt iiad Paste the sequence in the

- What's New Or Enter a sequence ID or acbesswir\n(vaEEL UniProt, RefSeq) » display .

e B bt it input box, select Homo

= Software PRetrieve : H

Other inks @ snaceres ‘ sapiens as the species and
€ peptide queries

- BLASTN as the search tool

- Sitemap Select the databases to search against

VD Select species
Prof Pre Ensembl Use et ey to el ct il

Homo_sapiens
Mus_musculus

= Trace server e Pan_troglodytes
@ dna database [Genomic sequence
€ peptide database [Ensembl Peptides
Selectthe Search Tool
(configurer TRUNY
SSAHA
 TBLASTX

Search sensitivty. Nearexact maiches <

Optimise search parameters o find
the following alignments

About BiastView

an integrated platiorm o5 against Ensembl databases
offeting 2coss to both BLAST and SSAHA programs. [More

We would Ik to hear your imressions of BlastView, espaciall regarding functionality that you would ike to
e provided in the future. Many thanks for your time. [Feedback o]

©2005 WT:

JEBL Ensembl is available to download for public use - please see the code licence for detai

STEP 23:
Click [RUN]

Search etruman [Anthng =]
6.’ Ensembl HUumMan Biastview " ol

£.0.AC003985 NSGO0D001

Sep 2005 e |

Use Ensembl to... @ (sep e conFic «r(RESULTS [ refresh Yl Online Help J
= RunaBLAST search Summary

= Search Ensembl Yeomn

# Data mining [BioMart] Reriove tosut for ID:

« Hormo_sapiens STEP 24:
= Upload your own data [BLA_oKRiMiecH Retiieve e

= Export data * Genomic sequence

= Downioad data P ———— *BLASTN Click [Retrieve] to see
ocs and downloads * Low sensitivity .
ossand dounlad o whether the query is

. Locations vs. Karyotype W Locations vs. Query
¥ summary Table

= Information L i
N ‘::::‘E:;‘:mm 1: unnamed (3210 letiers) Vs, LATESTGP :E 120 COmPIeted; if so, the
e Womo_sapiens 230 aligaments 100 W [Basfiezil Gy .
S sl ey [VIEW] button is shown
-RepeatMasker
Other links W15
= Home oM
= Sitemap N3
* Vega -Q3
pro Pre Ensembl g
= Trace server
= rchive! sites 5 el
= Stable Archivet link or this
page » display
@ Not yet

©2005 WTSI/EBL Ensembl is available to download for public use - please see the code licence for detal

STEP 25:
Click [VIEW]
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Ensembl B 1| B . |

e/ Human suastiew
Sep 2005 ﬁ

Use Ensermbl to " new Cseror - w(cona”  4r(Resuis  4»(DISPLAY)  vetresh B Oniine Help

= RunaBLAST search s capions L Summary
Search Ensembl ) )
= C G Showing top [100 _ alignments of 230, sorted by [RawScors =] [ retresh e
Data mining [BioMart]  Homo_sapiens
= Uploadyour own data -
< o [ atgnment Locationsvs Kayope (clck arowto hide) =
= Download data sequence
*BLASTN

Docs and downloads
 Low sensitivity
= Information
= What's New L CAEAO
= About Ensembl *-E 10
= Ensembl data *.B: 100
= Software o filter: dust
Other links * _RepeatMasker
W15
= Home
M1
E‘

Q3

*R3
g » results
LA b

» display

m 5‘1 @ Not yet initialised
5
15 -

= Stable Archive! link for this
page b

im s i o i i o)
R i

sdogp

* hsps

coverage

Sunnanedt T Pz T
- hsps

¥ asignment Summany (click arow to hide)

toinclude i table, and typs of sort
(Uss the eir” key to select mulfples)

St Ena
138336880 138339644 +

EEEEEEEED

cl ss2 7 16914455 16314480

103 124+ 79408344 73408385
[A1[S1 (Gl (€] 3087 3097+ cf 71044843 71044582
EIEGIE 105 12 + o dsosszsz 45086373
AIEIGEIE 18 139 + o 7as8831a _7a58:
AISIGI[E] 2754 2774 + 138341168 135341158 +
Al cl 119 133 g 43300385 43900

3 B STEP 26:

e 2o oEms Click [€] in front of the best
B hit to view this hit in its
genomic context in
ContigView

EEEEEEEEEEER

- upiUa Yo v wata
= Export data
= Download data

B Detailed view

Fealures ¥ Comparativey DAS Sources v Repeals v Decorations v Export v Image size ¥ Helpv.

Docs and downloads Jump to region [ 138336880 -[138341644 Band
By ) ) + e A O

= About Ensembl

e % o] | PRl | ol | penehel | el | Roomein] | Bwion] | Iepaml | pemiind | b
= Ensemb data Length o .
= Software o cone =
Other links 5 Hunan cones =
- i e s
= Sitemap
* Veya

tnigene

prel Pre Ensembl [Fras
= Trace server g man RefSeqs
= Archivet sites & oman proteins
= Stable Archivetink for this

@ Proteins
5 censcan B
-
3 o=
SEE B @ Ensendl trans. A )
B
5 vega trans. Bt

. —|€——— BLAST hits

L, e |

Length o
Tilepath
= R =2 = PG pceuonsenes
Gene legend o — = i sene o TAHNGGL UL T SEonENT
= Rl it o Gevet <o = B Wo oo coes oL exsere.pseupocenes

There ane currently 53 dracks suitched offs use the menus sbove the ibase to burn these on.
Ensarbl Homn_sapiens  K1SSI36530-1380415H  Thu Sep 29 1505355 2015
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Summary

24

Genome browsers render the plain sequence more accessible.

Ensembl is a system, which provides automatic genome annotation, yet strongly based on
experimental evidence from cDNA and protein sequences in public sequence databases.
Ensembl heavily links to data sets from other species, as well as to external resources.
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Exercises
. Exploring features related to a gene

Find the gene report for the human HRAS gene.

Hint: use the search/find boxes to do a text search.

How many transcripts are predicted for this gene? What is the size of the longest predicted mRNA?
How many exons does it have!

With what diseases is HRAS associated? What is its cellular function?
Hint: follow some of the links in the ‘Similarity Matches’ section of GeneView.

How many amino acids does the HRAS transcript code for! Which InterPro domains does the protein
product contain?

Find the GO section of GeneView and follow the links to explore the ‘Gene ontology’ terms (describing
gene and protein function) in Ensembl GOView.

In which chromosomal band, on which clone and contig in the genomic sequence assembly is HRAS
located?! In ContigView, look at regions that are conserved with mouse (turn on ‘Mm blastz' and ‘Mm

high cons bz’ tracks).

s there a putative mouse orthologue! If so, where is it in the mouse genome?

2. Exploring a region

Display the region between markers D 125764 and D1251871 in ContigView.

Hint: start by clicking chromosome |2 on the human homepage.
How many clones/contigs are used to make this portion of the assembly?

Centre the display around the TENCI gene by clicking on this gene in “Overview". In “Detailed View",
why are some genes above and some below the DNA contigs?

What is the closest marker to the TENCI gene! How many synonyms does this marker have?

Zoom in on the TENCI gene. Identify a coding SNP and look at the corresponding SNPView page.
Hint: tumn on the SNP track if necessary.

Zoom out again, and export an Ensembl gene list for the region. Include Ensembl gene id, known gene

external id, known gene external database name, gene description, InterPro short description.
Hint: use the left-hand menu to get to MartView.
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3. Exploring the mouse genome with Ensembl
Hint: use what you know about navigation in human Ensembl.

Find the ‘generic’ Ensembl homepage and select mouse. Bring up a ContigView display of mouse
chromosome 2 between 8.7 Mb and 9.1 Mb.

How many ‘known’ and ‘novel' genes are predicted in this region? For one of the known genes, find
some information about its function, and look at an entry for it in EntrezGene, UniProt/Swiss-Prot or the

Jackson Lab’s Mouse Genome Informatics site.
Hint: the ‘Marker Symbol’ in the ‘Similarity Matches’ section links to MGl.

Can you find out anything about the possible functions of the novel genes?
Hint: Try looking at homologs in other species and at other members of protein families.
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Exercises answers
.  Exploring features related to a gene

Enter the gene name into the text search box and follow the link to GeneView (don't follow links to
HRAS-like suppressors).

The HRAS gene (ENSGO0000174775) has 2 predicted transcripts. The longer transcript is
ENSTO00003 1 1'175. The length of the transcript is 113 bp, 7 exons (look in Transcript section of
GeneView).

Check the ‘Disease Matches’ section, and follow the links to OMIM and EntrezGene or UniProt/Swiss-
Prot. HRAS is associated with bladder cancer. It is a protein that binds GDP/GTP and has intrinsic
GTPase activity.

The transcript codes for 189 aa. Check the ‘InterPro’ section in GeneView. The domains include
IPROO1806 (Ras GTPase), IPROOI230 (Prenyl group, CAAX box, attachment site), IPROOI687
(ATP/GTP-binding site motif A (P-loop)) and IPRO06689 (ARF/SAR superfamily).

Clicking on a GO identifier gives you a GOView page showing the position of that term in the GO
structure (note the number of Ensembl genes mapped to each term). Click Help to find out more about
GOView.

Going back to GeneView, follow one of the links in ‘Genomic location’ to get a ContigView display.
HRAS is located on [ Ipl5.5. It is located on contig ACI37894.5 (see GeneView - Genomic Location,
or point to the contig in ContigView). If you follow the link to the EMBL entry (or if you turn on the
‘Tile path’ track from the Decorations menu of ContigView) you can see this is clone RPI3-46H24. Tum
on the display of regions conserved with mouse using the ‘Comparative’ menu in ContigView.

Back in GeneView, ENSMUSG00000025499 (Hrasl) is named in the ‘Orthologue Prediction’ section.
Click on it to go to its GeneView page in the Mouse Ensembl site. Follow the link to mouse GeneView
to find that it is on mouse chromosome /.

2. Exploring a region

Start on the human homepage and click on chromosome |2. Enter the markers in MapView.

The region includes sequence from 4 different contigs (one is quite small) — you can see this better if
you tumn on the tile path track.

The genes above the contig track are transcribed in the forward orientation; the genes below are in the
reverse orientation.

Get marker information by pointing your mouse to the marker at the right of TENCI. It is D1252110
and 6 synonyms are listed.

SNPs can be tumed on using the ‘Features’ menu. Coding SNPs are shown in red (non-synonymous)
and green (synonymous). Note the ‘SNP Context’ display in SNPView.

The left-hand menu has an option ‘Export Gene info in region’ that takes you to BioMart. Enter the
required data (the chromosomal coordinates and Ensembl Gene ID are already selected for you).
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3. Exploring the mouse genome with Ensembl

No fixed answers.
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Manual Genome Annotation:
the Vertebrate Genome Annotation Browser VEGA

STEP I:
Load Vega:
http://vega.sanger.ac.uk

Vega Genome Browser

About Vega Use Vega
The Vertebrate Genome Annotation (VEGA) Species Last Updated STEP 2:
database is a central repository for high quality, Hurnan ¢ 19 Moy 2005 Select human genome
frequently updated, manual annotation of vertebrate 110 oo 3 Aug ’2005 N
finished genome sequence. TR 25 Apr 2005 annotation

14 Feb 2005

Details of the projects for each species are available Dog
through the homepages for human, mouse,

zebrafish and dog. WHatsThev
The website is built upon code from the Ensembl Update to Yega Mouse

project. 3rd Aug 2005

Additional annotation for mouse, and |} Iw”

comparative analysis of human

haplotypes and mouse strains ... mare Y
LA S

Documentation and Help

ega contains context sensitive help that can be Update to Vega Human

accessed by clicking on Help on the title bar, or 12th May 2005
[ Help ] This release of Yega contains manual
. ) annotation of five additional human ~Vgoa
The help documentation also contains a Vega FAQ.  chromosomes (1,16,18,19 and Y) plus *
S an extra Chr 6 MHC region haplotype
] (QBL). ... more
Use the sitemap to find out what's - =
available in Vega. -,
: Feedback
We are keen to recieve extra information on
annotation, and to hear your comments, problems,
and suggestions on Vega. Please send us
feedback.
Vega* Human Sanger Institute) _AAUAMA.._ STEP 3:
Mome pog > tume Moiss Zabsh A BLAST 4 EgofDats A Seah & festhak & Hep 4 Search for gsene symbol NFIB
Find [All < Bl Looko 4_ g y

(Nuclear Factor IB) under All

Human Genome Annotation Select a Chromosome to Browse or (;ene
This site shows data on human chromosomes
where a frst-pass manual annotation has been
completed.

Curtently there are fourteen chromosomes in the v
Vega human database, comprising neatly 50% of =
the genome. In addition to these completed K
chromosomes, data are also shown for the MHC =
region from the 6-COX and 6-QBL haplotypes FEIElE
Futther details on the manual annotation process

are available here

Acknowledgements Te 7ommn Ideograms of annotated
Manual annotation of the human genome is bein .
A < chromosomes or regions

undertaken by the following groups:

> HAVANA group, Wel
1618 19 20 22 X ¥

ust s

Chiomeso

Data Entry Points

i
> Wellcome Trust Sanger Instute Some example data points:
a » Chromosome Chromosome 20
B y5is Group, nstut of Mol. Biotechnolagy » Ger MRPS26
Chiomazome %
» Transcript
5 E
Human Sitemap » Peptide 011
» Cortig ALT35460.15 1.135005
-
Click on the sitemap to explore Data

Human Vega
Lost updte: 12.05-2005
Amvolatedoci. 22621
Annclated gene ranscrits: 42616
‘Anrctated gene exans: 211593

4603
BasePars: 1503828033
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7 %- Human
V ega TextView

Home Doy ® Muman Mouse Zebuafish 4 BLAST

N

EotDats 4 Seach A Feedbak & Help &

Search | Homo sapiens »| [Al | indexes for
nfiy

Display up to[20 =]resuts in [ standard ~]format

altajsta [Help with AV querying]

1 matches in the Homo sapiens Gene index [first 5 matches shown]:

1. Vega Gene: OTTHUMGDO000021027

Vega gene OTTHUMGOOODD021027 has 8 transcs ! OTTHL
OTTHL

B

anger e,

STEP 4:

Follow the link to the Vega
GeneView page

. OTTHL , OTTHL . OTTHL 1, OTTHL
TTHL , OTTHL
Description: nuclear factor VB
The gene has the following exteral identifiers mapped to it
EntrezGene: 4781
HUGO: 7785, NFIB
MIM: 00728
RefSeq_dna: NM_DDS596
Uniprot/SWISSPROT: 000712
Vega_gene: , OTTHUMGODDD021027,
hitp: g nger.ac. uk/Homo qene=0TTHUMGO0000021027 &db=core
7 matches in the Homo sapiens Peptide index [first § matches shown]:
1. Vega Peptide: OTTHUMPOOOOD022768
Vega peptide OTTHUMPODOOD022768 is a product of Vega gene OTTHL [transcript OTTHL 1, NFIE-004]
uk/Homo ‘peptide=0TTHUMPOO000022768&db=core
2. Vega Peptide: OTTHUMPOO000022769
Vega peptide OTTHUMPOOOO0022769 is a product of Vega gene OTTHL [transcript OTTHL | NFIE-005]
2 ner.ac.uk/Homo peptide=OTTHUMPODODOC db=co
3. Vega Peptide: OTTHUMPODOO0022770
Vega peptide OTTHUMPODOOO022770 is a product of Vega gene OTTHL {transcript OTTHL . NFIE-006)
ger.ac.uk/Homo ‘peptide=0TTHUMPOO000022770&db=core
4. Vega Peptide: OTTHUMPODI00022771
‘ega peptide OTTHUMPOOO00022771 is a product of Vega gene OTTHL [transcript OTTHL . NFIE-008]
nger.ac.uk/Homo peptide=0TTHUMPOO00002277 1 &db=core
5. Vega Peptide: OTTHUMPODD00022765
{transcript OTTHL , NFIE-001]

Vega peptide OTTHUMPODOOD022765 is a product of Vega gene OTTHL
hitp

uk/Homo

peptide=OTTHUMPOOODD0227652db=core

[View more matches.

8 matches in the Homo sapiens Transcript index [first 5 matches shown]:

1. Vega Transeript: OTTHUMTO0000055468
Description: nuclear factor V8

This transcript has the following exteral identifiers mapped to it

CCDS: CCDSB474, CCDSBATA1

Vega_transcript: OTTHUMTOO00D055468, NFIE-001

Vega_translation: OTTHUMPODDOD022765
B hitp:/iveqa sanger. ac. uk/Homo

transcript=0TTHL

2. Vega Transcript: OTTHUMTDO000055469
Description: nuclear factor |

This transcript has the following external identifers mapped to it
Vega_transcript: NFIE-002, OTTHUMTODD00055469

Vega_translation: OTTHUMPOO000022766
http:/fveqa sanger.ac.uk/Homo

ipt=OTTHL

3. Vega Transcript: OTTHUMTDO000055470
Description: nuclear factor VB

This transcript has the following external identifiers mapped to it
Vega_transcript: NFIE-003, OTTHUMTODO00055470

ega_translation: OTTHUMPOO000022767
hilp:/ivea. sanger.ac.uk/Homo

4. Vega Transeript: OTTHUMIDODD005547 1
Description: nuclear factor V8

This transcript has the following exteral identifiers mapped to it

Vega_transcript: NFIE-004, OTTHUMTOO00005547 1

Vega_translation: OTTHUMPOOOO0022768
hilp:/ivea. sanger.ac uk/Homo

5. Vega Transcript: OTTHUMTD0000055472
Description: nuclear factor |

This transcript has the following extemal identifiers mapped to it
Vega_transcript: OTTHUMTD0000055472, NFIE-005

Vega_translation: OTTHUMPOD000022769
hilp:/ivea. sanger.ac.uk/Homo

ipt=0TTHL 02db=core
ipt=0TTHL 18db=core
ipt=0TTHL 28db=core

[View more matches.

[&]mpowered |

Manually curated peptides

Help Desk / Suqgestions
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v »% Human welcome st
Vega Gene¥iew sanger .
@ZTED on GeneView Find [AT <] @I (e.g. MRPS26, OTTHUMGO0000020735]

Curated Locus Report

o viemat
e Member of Human CCOS set

Locus ID or [View in Ensembl]

Version > STEP 5:

Date Gene last modified on 15/03/2004 (crated on 11/1212003) . .

Tyoe P Follow the genomic location
AT View gene in genomic location: 14071547 - 14304551 bo (141 Mb) on <

This gene is located in sequence: AL 35655 24 1 120250

link to the Vega

Description nuclear factor VB
Author e e ot Cont|gV|ew page
Database Matches M 600728
RefSeq dn: NM_0055¢
UniprovSWISSPROT: 000712
Sequence Markup View genomic sequence for this gene with exons highiighted
Export Data Export gene data in EMBL, GenBank or FASTA
1: NFIBOO1 [Transcript information]  [Exon information & supperting evidence]  [Protein information]
2: NFIB002 [Transcript information]  [Exon information & supporting evidence]  [Protein information]
3: NFIB-0O: [Transcript information]  [Exon information & supporting evidence]  [Protein information]
4: NFIB-004 [Transcript information] [Exon information & supporting evidence] [Protein information]
e I e e e e et List of m Iy d
7: NFIBOOT [Transeript information] - [Exon information & supporting evidence] [No translation] Ist o anua curate
8: NFIB-008. [Transcript information] - [Exon information & supperting evidence] [Protein information]

transcripts and their
corresponding transcript
models

Curated Transcripts

[=8

‘GAD (Genetic Association Database)

HUGO text (PubMed text-mining via HUGO symbol)

Protonst (Global classifcation of protains into hisrarchical clusters)
Reactome (Knowledgebase of bilogical processes)

UniProt (Protein knowledgebass)

DAS Sources

EEELE ]

Transcript/Translation Summary

Transcript panels
NFIB-004 Exons: 12 Transcript length: 2359 bp Translation length: 551 residues
[Transcript information] [Exon information & supporting evidence] [Protein information]

1PROD4GE3 MH1 domain - [View other Vega genes with this domain]
IPRODOES4 Proling-rich region - [View other Veqa genes with this domain]
Iterfiro IPRODOE7 CTF/NF-1 family - [View other Vega genes with this domain]
IPROD29BS  Proling-rich extensin - [View other Vega genes with this domain]

O G TV — 4—— Transcripts model

el T R Protein model and protein
Protein Features pram o Tty .
e - = domains

nuclear factor VB (NFIB2, NFIES, NFERED)

Remarks huclear acor UB (NFIB2, NRFIG3, NFLRED)

Stable 1D: OTTHUMTDO0000SE472 Version: 2 Class: Coding
NFIB-005 Exons: 11 Transcript length: 2381 b Translation length: 494 residues
[Transcript information] [Exon information & supporting evdence] [Protein information]

IPROD48E3 MH1 domain - [View other Vega genes with this domain]
IPROD0B34. Proling-rich region - [View other Veqa genes with this domain]
IPRODOB7 CTF/NF-|family - [View other Vega genes with this domain]

55 Proline-rich extensin - [View other Vaga gense with thie domain]

InterPro

T —

Prints Porich-extentn,
profile 0_rich
prosite
Protein Features B = —
Lov corplexity
pestice
scate o o I R I

factor VB (NFIB2, NFIES, NFLRED)

nuclear fa
Remarks nuclear factor VB (NFIB2, NRFIB3, NFI-RED)

Stable 1D: OTTHUMTOO000055473 Version: 2 Class: Coding
NFIB-006 Exons: 3 Transcript longth: 1274 bp Translation length: 200 residues.
[Transcript information] [Exon information & supporting evidence] [Protein information]

IPRO04EE3 MH1 domain - [View other Veua genes with this domain
IPROD0B7 CTF/NF-| family - [View other Vega genes with this domain]

InterPro

, :
(1

Protein Features [ LT

nuclear factor VB (NFIB2, NRFIB3, NFI-RED)

)
Remarks rosieransilont 3 o wended compred o thtpublishd in EM 708821

Stable ID: OTTHUMTOOD0005474 Version: 2 Class: Transcript
NFIB-007 Exons: 2 i b i

»
[Transcript information] [Exon information & supporting evdence] [No transiation]

Transcript Structure

Remarks nuclear factor VB (NFIB2, NRFIES, NFIRED)

Stable ID: OTTHUMTOOD000S5475 Version: 2 Class: Coding
ipt lengs : 168 residues
(Transciipt information] [Exon information & supporting evidence] [Protein information]

IPRODES4. Proline-ich region - [View other Vega genes with this domain]

InterPro IPROO0GA7 CTF/NF-| family - [View other Veqa genes with this domain]
IPRO029E5 Proline-ich extensin - [View other Veqa genes wih this domain]

NFIB-008

.
T t Struct:
ranscript Structure |F~ T

prints. Prion extenn
profile

Protein Features GarTm

pran
Low conplexity
peptice

scale (22> v T W 3 0 W m W =

Remarks nuciear factor B (NFIB2, NFIB3, NFI-RED)
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Jump to region: [9 bp 13938215 1014438213
—1 Zoom —1
- S

<=2 Mb - 1Mb . e - - Mo » l 2Mb »>
Features ¥ Compara¥y DAS Sources ¥ Repeats ¥ Decorations¥ Exporty Jumptoy Image sizew Help v
—%

Ty T T T T T T T P Y (T T e T Y T
Length 500,00 Kb

]
RP11-284P20.4-001

[JHavana trans.

RP11-284920.2-001 Lo 11-200024. 4-009 boi1-260026.3-001 nsm e
DNACcontigs) PLO60089. 13.1.129263 >
ey
b ———— 4y
e
ST S v
N Wis-o0
D Havana trans. [N
o
[T

b A A A ——

NFTE-002

bAoA A A ——

Length o 500,00 Kb STE P 6:

13.95 Mo 14.00 Hb 14.05 Mo 14.10 M 14.15 Mo 14.20 Mb 14.25 Wb 14.30 Hb. 14.35 Mo 14.40 Mo C h II
= e it s ST ompare the manually
=

—KNOWN GENE
m— PREDICTED GENE
— PUTHTIVE

Gene legend [ PROCESSED PSEUDOGENE i i

There. ane cubmantis 41 tragks svikchad o6t uss the menus abovs the imase 4o tumn thess one annotated re gion In Ve ga
with the automatic
annotation provided by

Ensembl

Features ¥ Comparativew DAS Sources ¥ Repeats ¥ Decorations ¥ Export v Image size ¥ Helpw

Jump to region |9 13938214 -[14438213 m Band m
ioion

thr. 9 oo T o T o Ensembl predicts 2
Longt [ o
DEnsenbl trans. berrssiss - transcripts models for the

NFIB gene, Vega predicts 8

[ Yega trans.

Ensembl predicts a protein

DNACcontigs)
coding gene where Vega
, I, predicts a pseudogene
. PO O A 8 Vega predicts transcripts that
e Ensembl doesn’t predict
For v VUG iy S R O S B B

< WFIE-003
Knoun gene

ot

Eneurb] knoun &
C)Ensenbl trans. inee! iRt

< GEHvS_RUNRN
Enserbl hnoun trans
Length 500,00 Kb Reverse strand |
14,00 1o 14,10 16 14,20t 14,30 1o 14.40 1o
—KNOHN GENES —NOVEL COS — PUTATIVE
= NOUEL TRANS = PROCESSED PSEUDOGENES
Gene legend = UNPROCESCED PSEUDOGENES — PREDICTED GENE = THHUNGGLOBUL TN SEGRENT
m— THHUNOGLOBUL TN PSEUDDSENE — POLVHORPHIC
= ENSENEL PREDICTED GENES KNOWN) = ENSEREL PREDICTED GENES <NOVEL) m—ENSENEL PSEUDOGENES

There are currently 104 tracks switched off, use the menus abous the image o turn theze on.

Enserbl Homo_sapiens  9:13935214-14438213  Fri Sep 30 14122120 2005

Summary
*  Vega is a browser displaying manually annotated vertebrate genomes.

* Manual annotation is labour intensive but generally of higher accuracy than automatic annotation.
* Manual annotation is thus considered the 'gold standard'.
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Data mining in Ensembl with BioMart

The gene encoding Glucose-6-phosphate dehydrogenase (G6PD) is located on chromosome X in
cytogenetic band g28.
Which other genes related to human diseases locate to the same band?

e | Ensembl
.

N B | R |

0ct 2005

Use Ensembl to...

= RunaBLAST search
= Search Ensembl
Data mining [BioMart]
= Upload your own data
= Export data

= Downioad data

Docs and downloads

© information
© mat's New
© About Ensembl
© Ensembl data
© Software

Other links

= Home
Prol Pre Ensembl

€l View previous release of

page in Archivel
el Stable Archive! link for this

= Trace server

gerfl -

browse a genome

Mammals

& Homo sapiens (icei 35)
browse | what's new | Vega

Pan troglodytes (crwe1]
browse | what's new

Macaca mulatta (Mmu 0.1
Pre] biowes pres ot

Mus muscuius NCBl m34)
browse | what's new | Vega

Rattus norvegicus [rosc
browse | what's new

§ Canis familiaris (CanFami 0]
browse | whats new | Vega

Other chordates

Gallus gailus wasHuc1)
browse | what's new
Xenopus tropicalis (61 3]
browse | what's new

Danio rerio si 215
browse | what's new | Vega

=R Takifugu rubripes Fug 2

browse | what's new

1] @ Tetraodon nigroviridis [TETRACDON 7)

¥, browse | whats new
-~/

Ciona intestinalis 14c11.95]
browse | whats new.

» B0S taurus erau1 0]
k browse |whats new | prefBtau 2.0]

) Monodeiphis domestica
Pre]’ vrowse prel site

About Ensembl

forDom2]

Other eukaryotes

% Drosophila mefanogaster (5c0p 4)

browse | whats new.

%. Anopheles gambiae MOz 2
"R browse |whats new

Apis meliifera [ame| 20]
I e vt n
1 ;\ Caenorhabditis efegans [ws140]
.

orowse | whats nes

V@ saccharomyces cerevisiae fsceunert
browse | what's new

What's New in Ensembl 34

Ensernbl is 4 joint project between EMBL - EBI and the Sanger Institute to develop a
Ject

Sofware system which produces and maintains automaic annot

eukanyotic genomes. Ensembl is priman
This site provides free access to allthe ¢
ona species name to browse the data
cess to all the data produced by the pr
is provided free and without cc
to third-party constraints,

Forall enquiries, please contact the Ense

on selected

funded by the Wellcome Tru;

ata an

software from the Ensembl project. Clic

ject, and to the sofware used to analyse and
1straints. Some data and sofware may be sublject [

mbl HelpDesk (helpdest g

» New expression pattern data (Danio rerio)
» Agilent xrefs (4. sapiens, i
» Regulatory features (Homo sapiens)

» Vega Mouse geneset in Ensembl (ius
» Display of regulatory factors (all species)

muscutus)

3

ore news.

Have you tried...?

Luilo kel Newassembly

Glick for more information

© 2008 WTSI EBL Ensemblis available to download for public use - please see the code licence for detal;

STEP I:
Load Ensembil:
http://www.ensembl.org

STEP 2:
Go to BioMart:

Data mining [BioMart]

6’! Ensembl MUlti sareview

Sep 2005

Use Ensembl to...

= RunaBLAST search

= Search Ensembl
Data mining [BioMart]

= Upload your own data

= Export data

= Download data

Docs and downloads

= Information
= What's New
= About Ensembl
= Ensembl data
= Software

Other links

= Home
= Sitemap

* Vega
Prol Pre Ensembl

page

[Thev TS

Select the dataset for this query Summary
[Ensembii =] » start
[Foma sapiens genes (NCBI5) =l @ Not yet initiatised
Using MartView » filter

After choosing a DATASET above, select some FILTERS on the next page and then
10 EXPORT OUNT

@ pot yet initialised

» output

Martview can generate a number of different types of output, including sequence
toxt

of

@ Mot yet initiatised

Excel, are also supported.

© 2008 WTSI / EBL Ensemblis available to download for public use - please see the code licence for detai

STEP 3:

On the START page select
the datasets Ensembl and
Homo sapiens genes (NCBI35)

STEP 4:
Proceed to the FILTER
page with [next>]

33



Genome Browsers IMGC Bioinformatics Workshop 2005

el Ersemdt MUt vy R S

Sep 2005 etp |

Use Ensembl to... = start IR BT =
= RunaBLAST search
< >
= Search Ensembl back [ nex ool Eeion)
DATASET 1
Data mining [BioMart] Summary

= Uploadyour own data e

- Exportdata » start STEP 5:

R o Chromosame | , Dataset: Homo
U

sapiens genes In the REGION section select

Docs and downloads [~ Base pair

Start ’— © 34294 Entries Total
= ot [— D Chromosome X and Band Start
= What's Now
= About Ensembl  Band Chromosome
e b | SR g28 and Band End q28
= Software End a8 = * Start: q28
Other links I Marker * End: q28
Start Disease genes:
- tome End — © only
= Sitomap ; ) ;
* Vega I Encodetype [Vanual Fioks =] © 16 Entries pass Filters
Prol Pre Ensembl » output
- T Encod [T7 115962315 116462315 =1 g
- s I~ Encode region T1115962315.116462315 © ot yet inttiatised
= Stable Archivel link for this [ Inencode region © ony
© Excluded
GENE:
¥ [Disease genes =] & ony STEP 6'
© Excluded *
i — In the GENE section select
Ensembl Transcript ID(s) ~
Disease genes and Only
Browse.
I Transcript count >= I
I~ Entries with a5' UTR @ only
© Excluded
I~ Entries with a 3' UTR @ only
© Excluded

I~ Genetye [mRa =
I~ Source ensembl ¥
I Confidence [NoveL =

GENE ONTOLOGY:

[~ Molecular function
Evidence code Any =
Molecular function <find>
Biological process .
evdencacot e Filter by GO terms
I~ Cellular component

bt )

a

EXPRESSION:
I eGenetics/SANBI EST expression data
Anatomical system ind>
Devstage [ dind>
Pathology <find>
Celltype <find>

Filter by expression pattern

[~ GNF expression data

tonica sy —
Dev stage [ <ind>
Pathology [ <iind>
Cell type [ <ind>
T SPeGiEs ConpA S
" [FomelogousGoregones =1 © ow «4—— Filter by ortholog association
© Excluded
PROTEIN:
I [with PROFILE ID(s) - & only
© Excluded
[~ Limit to genes with these family or
Interpro ID(s) -
Filter by protein domain
Browse.
[~ Transmembrane domains & ony
© Excluded
[~ Signal domains. & ony
© Excluded
SNP:
™ [Coding - © ony
© Excluded
™ | Frameshiting SNPs. E © only
© Excluded
¢ [SsRGEASERE S] ow Filter by SNP association
© Excluded
T RS @ ony
© Excluded
[~ Associated with SNPs withfrequency & oy
data © Excluded
Select the second dataset
‘Second Data: IONE- hd

Defaultlink: [— ¥

dback [ nexth

STEP 7:
20050751 5 st st b ot s s s st s v Proceed to the OUTPUT
page with [next>]
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6! Ensemdl MUILT szareview e e @

Sep 2005

=

Use Ensemblte.. {_nov R riLrer B outpuT S export J
= RunaBLAST search STEP 8:
B <back (TN .
# Data mining [BioMart]
s Summary On the OUTPUT page
= Export data ,—_IFMH,ES » start X
= Dol dta  Dataset: Homo select the Features Attribute
Docs and downloads ReGion: sapiens genes
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Enter aname for this resuit set:
Name:
Enter up
'UNBLOCKING), or to provide a name for file download.
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STEP 10:
Click [export]

©2005 WTS1/ EBI. Ensermbl is available to download for public use - please see the code licence for details

[Ensembl Gene ID_[Ensembl Transcript IDExternal Gene ID[EntrezGene ID|Disease OMIM ID[Disease description
|ENSGO0000155966(ENSTO0000342251  |AFF2 309548 Mental ion, X-linked, FRAXE type (3)
ENSGO0000155966 ENSTO0000266437  AFF2 2334 309548 Mental retardation, X-linked, FRAXE type (3)
ENSG00000010404 ENSTO0000361190  IDS 3423 1309900 Mucopoly haridosis Il (3)
ENSG00000010404 ENSTO0000304701  IDS 1309900 Mucopolysaccharidosis Il (3)
ENSG00000010404 ENSTO0000340855  IDS 3423 1309900 Mucopoly haridosis Il (3)

ENSGO000017 1100 ENSTO0000306167  IMTM1 4534 310400 Myotubular myopathy, X-linked (3)
ENSGO0000101986 ENSTO0000218104  ABCD1 215 300100 frenoleukodystrophy (3)
ENSGO0000101986 ENSTO0000218104 ~ ABCD1 215 300100 Adrenomyeloneuropathy (3)
ENSGO0000198910 ENSTO0000361699  L1CAM 3897 308840 Hydrocept due to aqueductal stenosis, 307000 (3)
ENSGO0000198310 ENSTO0000361699  [L1CAM 3897 308840 MASA syndrome, 303350 (3)
ENSGO0000198910 ENSTO0000361699  L1CAM 3897 308840 Spastic paraplegia, 312900 (3)
ENSGO0000198910/ENSTO0000361981  |L1CAM 3897 308840 Hy I due to aqg stenosis, 307000 (3)
ENSGO0000198910 ENSTO0000361981  |L1CAM 3897 308840 MASA syndrome, 303350 (3)
ENSGO0000198910[ENSTO0000361981  |L1CAM 3897 308840 Spastic paraplegia, 312900 (3)
ENSGO0000126895/ENSTO0000337474  AVPR2 554 1304800 Diabetes insipidus, nephrogenic (3)
ENSGO0000126895)ENSTO0000358927  |AVPR2 1304800 Diabetes insipidus, i
ENSGD0000169057| ENSTO0000303331  [MECP2 4204 312750 Rett syndrome (2) (?)
ENSGDDDDD‘\DQD}'BENSTDDDDD%8195 OPN1LWY 5956 303700 Colorblind . blue t ic (3)
ENSGDUUDmDZU?B‘&NSTDUUDUﬂ8195 OPNTLW 5956 303900 Colorblind . protan (3)
ENSG00000102076 ENSTO0000218195  |OPN1LW 5956 600140 Rut Taybi syndi . 180849 (3)
ENSGDUUDm473ED‘£NSTDUUDUE75348 OPNTMW 2652 303700 Colorblind . blue b i
ENSGO0000147380 ENSTO0000276348 | OPN1MW 2652 303800 Colorblind . deutan (3)
ENSGDUUDmBB1ED‘ENSTDUUDUZ75343 OPNTMW 2652 303700 Colorblind . blue t ic (3)

EN GO0000166160 ENSTO0000276343  (OPNTMW 2652 303800 Colorblind . deutan (3)
ENSG00000196924 ENSTO0000356744  [FLNA 311300 Otopalatodigital syndrome, type | (2)
ENSGO0000196924|ENSTO0000360319  |FLNA 2316 311300 Otopalatodigital synd Ltype | (2)
ENSG000001021 19’&91‘00000218240 EMD 2010 1310300 Emery-Dreifuss muscular dystrophy (3)
ENSGO0000102125 ENSTO0000335196  TAZ 302060 Barth syndrome (3)

ENSGO0000102125 ENSTO0000335196  TAZ 302060 Cardiomyopathy, X-linked dilated, 300069 (3)
NS ARANNN NP IEIENSTNNNNR2E108 AT ArnEn Endnnvdinl fhvanlnmtanin 3 09
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[~ Ensembl CONA Start (Chr bp) [~ Ensembl CDNA End (Chr bp)
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Select the output format:
@ Text,Fasta
File compression:
@ None © ozip (92)
Enter a name for this resuit set:
Name:
Enter avalue to open results in new window (REQUIRES POP-UP
'UNBLOCKING), or to provide a name for file download.
ek (ETN
© 2005 WTSI/EB, Ensembl is available to download for public use - please see fhe code licence for defails

>X| ENSGO0000155966

CGCCGCCTGTGCAGCCGCTGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCCGCTGCCGCCCCGGCTG
CCGCGCCGCGCCGCTGCCTCTGCCCCGGCCGCCCCCGCCGCCGCTGCCGCCGCCGGCCCGCAGCCAGCCAGGCGGGCGGT
CCAGCCCGCCTGAGCCCGCAGCGGCTGCCGCCGCAGCGTCGGGTCGCTGGGTGCGCGGGCTACCGCGGACCGAGCGGACT
CGAGTGGGCGACCAGGCGCTTGCCCGCCCAGTGCCACTGCCGCCGCTTCCTCGCCGGAGCACAGGACCAGACACCTCCAG
CGCCCGCTGCTGCTGCCGATGCGGCCCGGACACTTTTAGCTGGGCGGGAGGGCTGGAGAGCCGGGGGCCGCCGAGAACCG
CCAGCGAGCTGTGCCGAGAGCCGCGCCGACCCGCTGCGATCAGGGACAGGCGCCCGCCCGCCGCCGCCGCCTGGCCGCTA
TGGATCTATTCGACTTTTTCAGAGACTGGGACTTGGAGCAGCAGTGTCACTATGAACAAGACCGTAGTGCACTTALLALL
AGGGAATGGGAGCGGAGGAATCAAGAAGTCCAGCAAGAAGACGATCTCTTTTCTTCAGGCTTTGATCTTTTTGGGGAGCC
ATACAAGGTAGCTGAATATACAAACAAAGGTGATGCACTTGCCAACCGAGTCCAGAACACGCTTGGAAACTATGATGALL
TGAAGAATTTGCTAACTAACCATTCTAATCAGAATCACCTAGTGGGAATTCCAAAGAATTCTGTGCCCCAGAATCCCAALC
AACALAAATGAACCAAGCTTTTTTCCAGAACAAAAGAACAGAATAATTCCACCTCACCAGGATAATACCCATCCTTCAGC
ACCAATGCCTCCACCTTCTGTTGTGATACTGAATTCAACTCTAATACACAGCAACAGALAATCALLACCTGAGTGGTCAC
GTGATAGTCATAACCCTAGCACTGTACTGGCAAGCCAGGCCAGTGGTCAGCCAAACAAGATGCAGACTTTGACACAGGAC
CAGTCTCAAGCCAAACTGGAAGACTTCTTTGTCTACCCAGCTGAACAGCCCCAGATTGGAGAAGTTGAAGAGTCALACCC
ATCTGCAAAGGAAGACAGTAACCCTAATTCTAGTGGAGAAGATGCTTTCALAGAAATCTTTCAATCCAATTCACCGGAAG
AATCTGAATTCGCCGTGCAAGCGCCTGGGTCTCCCCTAGTGGCTTCCTCTTTATTAGCTCCTAGCAGTGGCCTTTCAGTT
CAAAACTTCCCACCAGGGCTTTACTGCAAAACAAGCATGGGGCAGCALAAGCCAACTGCATACGTCAGACCCATGGATGG
CCAGGACCAGGCACCGGACATCTCACCAACACTGAAACCTTCAATTGAATTTGAGAACAGCTTTGGGAATCTGTCATTTG
GAACACTCTTGGATGGAAAACCCAGTGCAGCCAGTTCAAAGACTAAACTGCCAAAGTTCACCATCCTCCAAACAAGTGAL
GTAAGCCTTCCCAGTGATCCAAGCTGTGTTGAAGAAATCTTGCGGGAGATGACCCATTCCTGGCCTACTCCTCTCACTTC
CATGCATACTGCTGGACACTCTGAGCAGAGCACCTTTTCCATCCCAGGACAGGAATCGCAGCATCTGACCCCAGGATTCA
CCTTACAAAAGTGGAATGACCCAACCACCAGAGCTTCTACAAAGTCAGTGTCTTTCAAATCGATGCTTGAGGATGACCTG
AAGCTGAGCAGTGATGAAGATGACCTTGAGCCTGTGAAGACCTTGACCACTCAGTGCACTGCCACTGAGCTCTACCAGGC
TGTTGAAAAGGCAAAACCTAGGAATAATCCTGTGAACCCACCCTTGGCCACTCCCCAGCCCCCACCTGCAGTGCAAGCCA

FalaTa e e T aTal el e e L o Tal el WL e N Tl B i o L Talal Yalak Yok Yo E P E o)

STEP I1I:

Use the browser BACK
button to go back to the
OUTPUT page

Select the Sequences
Attribute Page.

Select cDNA sequences

STEP 12:
Click [export]

37




Genome Browsers IMGC Bioinformatics Workshop 2005

Summary

* BioMart is a highly flexible tool for data mining.
*  Queries are defined applying convenient filters in just three steps:
the 'START", 'FILTER" and 'OUTPUT" phases.
* Genomic regions, Gene identifiers, Gene Ontology terms, and many other sources of
information can serve as filters.
BioMart heavily links data sets within Ensembl and provides links to external resources.
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Exercises

|. Retrieve all SNPs for ‘novel' human G-protein coupled receptor genes (GPCRs — IPRO00276) on
chromosome 2.
Choose ‘Data mining [BioMart]" from the left-hand menu.
Choose the database and the species for your query on the START page:
* Select 'Ensembl 34" as we are looking for a gene list (NOT a SNP list!).
* Select ‘Homo sapiens genes (NCBI35)".
Click next. Note that the Summary to the right is updated. It indicates the total number of Ensembl
genes present in the database.
Select your genes of interest using the FILTER page:
* Select ‘Chromosome 2.
* Select ‘Known Genes’ and tick ‘Excluded’ to retrieve ‘novel’ genes only.
* Click count at the top of the Summary panel and note that the number of genes fulfilling these
criteria is given under filter.
* In the ‘Protein’ section, select ‘InterPro ID(s)" and enter ‘IPRO00276’
* C(lick count again and note that the number of genes is updated. Click next.
Select the OUTPUT for your gene list:
* Choose the 'SNPs’ Attribute page.
* In the ‘Gene’ section ‘Ensembl Gene ID’ is selected by default — also select ‘Ensembl Transcript
ID" and ‘Ensembl Peptide length’.
* In the ‘Gene associated SNPs’ section ‘Reference ID’ is selected by default — also select ‘Allele’,
‘Peptide location (aa)’, ‘Location in Gene (coding etc)’, ‘Synonymous Status’ and ‘Peptide Shift’.
* Choose ‘MS Excel as output format.

* C(Clickexport.

Note that the output for this query gives you one row for each SNP, and if there are alternative
transcripts then SNP data is given for each. This means that a particular SNP may appear more than
once. Find the coding SNPs, and note that you have information about the effect of the SNP, and its
location within the protein. How many coding SNPs are there in each transcript! Of these, how may
affect the amino acid sequence?

2. Retrieve all mouse homologues of human disease genes containing transmembrane domains located

between [p22.1 and g22.
Hint: Start with @ human gene list. Include “Disease OMIM ID" and “Disease description” in the OUTPUT section.
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3. Retrieve the gene structure of the following mouse genes: ENSMUSG0000004235 |

ENSMUSG00000022393

Hint: Use the Ensembl Gene ID(s)" option under ID list limit’ on the FILTER page. Select on the OUTPUT, ‘Structures’ Attribute page
‘Ensembl Gene ID’, 'Ensembl Transcript ID’, ‘Ensembl Exon ID’, ‘Exon Start’ and ‘Exon’. Export the gene structure in HTML format.
Then take the link from the Ensembl genes to GeneView in order to confirm the gene structure.

4. Retrieve the sequences S5kb upstream of all human ‘known’ genes between D 152806 and D | 5464.
Hint: Use ‘Flank (Gene)’ under the sequence type options on the OUTPUT, ‘Sequences’ Attribute page. ‘Known' genes in Ensembl
are Ensembl gene predictions that could be mapped to extemnal database entries (e.g. UniProt/Swiss-Prot) with a high similarity
score.

5. Retrieve all human SNPs that have a TSC ID, from chromosome 6 between |5 Mb and 15.2 Mb, with
200 bases flanking sequence.
Hint: This time you want to start with a ‘SNP" [ist.

6. Design your own query!
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Exercises answers

Warning: if there has recently been a new Ensembl release based on an updated gene set and/or an updated
SNP set, these numbers may have changed.

|. You should find four novel genes on chromosome 2 with this InterPro domain. The result set has five
transcripts and a total of about 2371 rows of output. All transcripts have one or more coding SNPs,

most of which are non-synonymous (synonymous status = no).

2. You should find five genes. One of these is linked to two OMIM IDs and five Disease descriptions,
while the other four genes are linked to one OMIM ID and one Disease description.

3. -
4. You should find 26 genes.
5. You should find 69 SNPs.

6. -
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Notes
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Notes
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Notes
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