Data Mining in Ensembl with
BioMart

Ensembl tools

Start a sequence search —
Search Ensembl for nucleotide and peptide seguences with BLAST and
SOAHA,

Mine Ensembl with BioMart —
Extract information from the Ensembl database and export sequences
or tables in text, html, or Excel format with Biahiart

ustemise Your Ensembl —
Registerwith Ensembl to bookmark your favourite pages, custamise
wour horme page and much more!

Fetch data with the Ensembl APl —
Learn how to extract data from the public Ensembl database with this
tutorial.

Dr. Giulietta Spudich
Biosapiens 2007

BioMart

http://www.biomart.org/biomart/martview
http://www.ensembl.org/biomart/martview

e Or click on ‘BioMart’ from Ensembl
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BioMart- Data mining

» BioMart filters the data in the Ensembl
databases, combines multiple terms and
puts them into a table format.

» Such as: human genes (HGNC IDs),
chromosome and base pair position

* No programming required!
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General or Specific Data-Tables

« All the genes for one species

e Or... only genes on one specific region of
a chromosome

e Or... only genes on one specific region of
a chromosome that have homologues
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Information Flow

« Dataset (species, genes or SNPs)

» Decide on a smaller geneset using Filters.
(enter IDs, choose a region ...)

« Attach information to your gene set
(Attributes)

(sequences, IDs, description...)
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BioMart

Datasets
 Ensembl genes
* Vega genes

e SNPs

Filters

* IDs, chromosomal region

* Gene Ontology (GO terms)
* Microarray probe IDs

e Protein domains (InterPro)
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BioMart

Attributes (Output)

* IDs, chromosomal region
Gene Ontology (GO terms)
Microarray probe IDs
Protein domains (InterPro)

Sequences (gene, peptide, UTR, flanking)
Variations (SNPs) and position in gene

« Homologues
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Web Interface
|i Dataset j
[ew [ count [ il [xvi_Jrert e |
Dataset - | Ensemil 46 ~|
[I;ilters j [ Homa sa piens genes (NCEIZE)
;g;‘:ﬁf Filters:
Define the
gene set
Dataset

Attributes: Output
information

Three main stages: Dataset, Filters and Attributes.
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Results
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Dataset
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[Mone selecte

ity Export all results to i
Ensembl Gen D3ataset [ File v |[FasTA ~ | O Unigue results only m
Ensembl Trer  Filters Email nefificationto [
Description [Mone selected)]
Chromosome — attributes Wiew [10 v |rows as[FasTa v | 00 Unique results only
Peptide SENSGE00000092377|Y | protein_coding :
Dataset Ensembl Gene ID M3 ITSDEVNELVYRYLOESGFSHSAFTF 31 ESHI S0SHINGTLVEPSAL IS ILOEGLOYY
[Mone Selectec  Chomosome EAE IS INEDGTYFDSRPIESLSLIVAYIPDVVOMROQAF GEELTON0ASAAATEASAMAK
Biotype AATMTPARSOONPPRNREATVNGEENGAHE INNHSEPME I DGDVEL PPHFATVLRGHES

EVF ICAWNPYSDLLASGEDETARIWNLNENSNGGSTQLVLEHC IREGGHDVPSHEDVTS
LDWHSDGTLLAMGEYDGFARIWTENGHLASTLGOHEGE IFALEWHNKEGNYVLESAGVDETT
Dataset I IWDAHTGEAKQQFPFHEAPAL DVDWONNMTFAS CSTOMC IHVCRLGCDHPVETF QGHIH
[None Selected) EVHAIEWDPSGMLLASCEDDMILEIWSMEQDACVHDLOAHSEE IYT I EWSPTGEATSNPN
SEIMLASASF DETVRLWDVEQGVCTHILMEHQEPVY SVAF SPDGRY LASGSFDEYVHIWN
TOBGELVHEYOGTGGIFEVCWNARGDEVGASASDGSVCVLDL*
>ENSGO0000099715|Y | protein_cading

MTYGFNSD IS SVYRVNTINCHECLLEGTY IFAVL LY CYVFHSGAQERNYTIREE I PENVL
IGNLLEDLNLSLIPNKSLTTIMQFELVYKTGDVELIRIEEDTGEIFTTGARIDRERLCAG
IPRDEHCFYEVEVAILPDEIFRLVEIRFLIED INDNAPLFPATVINISIPENSAINSEYT
LPAAVDPDVGINGVONYEL IKSONIFGLDVIETPEGDEMPOL IVQRELDREERDTYVMEY
EVEDGGFPORESTAILOVEVIDTHDNHPVFRETEIEVE IPENAPVGTSVIQLHATDADIG
EMAKIHFSFSNLYENIARRLFHLMATTGLITIKEPLDREETPHNHELLYVLASDGGLMPARE

Tables or sequences
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Export tables as...

* Microsoft Excel (xIs)
e Text (csv, tsv)

e HTML

 GFF

o« XML

Or export sequences in FASTA format
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FASTA sequences

Gene (unspliced)
Transcript (CDNA)
Translation (coding)
UTR (5 or 3)
Flanking sequence
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The Flow

* Choose Dataset (genes or SNPs, species)
* Choose Filters (narrows the gene set)
» Choose Attributes (output options)
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Attributes and Filters

* For all human genes on chromosome 10
that are protein coding, | would like to
know the IDs in Ensembl.

 In the query:
Filters: what we know
Attributes: what we want to know.
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Query:

* For all human genes on chromosome 10
that are protein coding, | would like to
know the IDs in Ensembl.

 In the query:
Filters: what we know
Attributes: what we want to know.
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Query:

* For all human genes on chromosome 10
that are protein coding, | would like to
know the IDs in Ensembl.

 In the query:
Filters: what we know
Attributes: what we want to know.
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BioMart — Other Installations

Martview MartView | Find anything ||
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» Dataset: Database:
PRIDE
» Attributes
[None selected] Dataset:
» Filters

[None selected]
Using MartView

» Dataset:

1. Choose Dataset above
[None Selected]

2. Click Attributes and make your selection i
3. Click Results in the top panel

You can further refine your query by including

Mini Tutorial

Find more at www.biomart.org 16 of 17




BioMart team

* Arek Kasprzyk

* Benoit Ballester
» Syed Haider

* Richard Holland
 Damian Smedley
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