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= Overview

» Genomic Diversity (SNPs)
* Variations in the Ensembl Browser
* Variations in BioMart
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6. h% Genomic Diversity

Mutations:

base pair substitutions
insertion/deletion (frameshifts)

1in every 300 bp (human)

~3 billion base pairs in mouse
genome!
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6. Single nucleotide polymorphisms
(SNPs)

* Polymorphism: a DNA variation
in which each possible
sequence is present in at least
1% of the population

* Most polymorphisms (~90%)
take the form of SNPs:
variations that involve just one
nucleotide
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Origin of SNPs

Mutation in
individuals

! 1

Selection of
alleles

: 1

Increase of the
allele to a
substantial
population
frequency

: 1

Fixation of the
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Adapted from Bioinformatics for Geneticists, Eds Barnes and Gray
7 wellcome trust
EMBL-EB S en

e!

/' §i ute

Functional Consequences

Type

Consequence

SNPs in coding area that
alter aa sequence

Cause of most monogenic disorders,
e.g:

Cystic fibrosis (CFTR)

Hemophilia (F8)

SNPs in coding areas that
don’t alter aa sequence

May affect splicing

SNPs in promoter or
regulatory regions

May affect the level, location or timing
of gene expression

SNPs in other regions

No direct known impact on phenotype
Useful as markers
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o Studying variation —why?

e Determine disease risk

* Predict responses to environmental
changes and drugs (pharmacogenomics)

 Biological markers
» Forensics
» Evolution

« Laboratory: hybridisation studies,
marker-assisted breeding

e Human * Chicken
 Mouse e Zebrafish
* Rat e Mosquito
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= SNPs in Ensembl
* Most SNPs imported from dbSNP
(rs...... ):

* Imported data: alleles, frequencies,
flanking sequence....

» Calculated data: synonymous
status, peptide shift, SNP
position....

e For mouse also:
e Sanger
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€. dbSNP (NCBI)

* Main database of SNPs (and short
polymorphisms: in-dels)

* 6,491,554 rs (reference SNPs) in mouse
(11,961,761 in human).

e 4,990,170 validated in mouse
* (5,646,244 in human).




G wellcome trust

‘Y sanger

institute

, EMBL-EBI

e’ dbSNP - Validation

Method classes organize submissions by a general methodological or experimental approach
to assaying for variation in the DNA sequence.

Method class Class code and XML

Denaturing high pressure liquid chromatography (DHPLC)
DNA hybridization

Computational analysis

Single-stranded conformational polymorphism (SSCP)
Other

Unknown

Restriction fragment length polymorphism (RFLP)

Direct DNA sequencing
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= Graphical view
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= Genomic sequence e e -
alignment -
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™ Gene variation info. = Protein information

=™ Transcript information
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e’ SNPs in Ensembl (Views)
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* ProtView
« MapView

Features v Comparalivey
[ LGN

[ Gonalyped SNPs

0 Aty 100k SHP

 SNPView
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TransView

SNPs in sequence
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SNP in different strains
Alleles, type (i.e. placement in relation to a gene)
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o TrancriptSNPView
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= Gene tree info
"= Gene variation info.
m D history
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GeneSNPView

What SNPs does my
gene contain?
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Choose SNP type

Assembly el
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Transcript
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zoomed

SNPs —»

Table of Variations
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SNPView

Info about one specific SNP:

* SNP Report:

Imported from... doSNP, TSC,
HGVbase, Affy Chip Data

Validation

Genotype and allele
frequencies per population

Location in transcripts

Type:coding/noncoding
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™ Gene information
—>m Genomic sequence:

™ Genomic sequence SNPS In genomlc Sequence

alignment

GeneSeqView

LLLALTUTATUAATAUAT TATT T ITUT T LAL, TAAULAALLUAALL, TLLTL

GECAGGTCCTGETGAATATGGCTGTATAAT TATAT TAGCARTCTCTTTGECTARTATTT
T,

|{base 19922:C/T) |{bass 13965:&/C)

TCAALCCTTTTAGCTTGAGACTCTATTCACTGATTAGATTTTITTAMATACTGATGGECCT
CCTTCTCAGAAGTCACAACEATEOECCTCAATCTCARTTTTTCTAATACATETTCCATTT

GOCARTGAGRRATATCAGGTTACTARTTITTCTICTATTTTICTA ATGT
== TTC ACCC TTTTCCTEAT | {base Z03F6:4/C)
GTGEAC ARRGCACC

CRATCAIT’ TTCACTCGGET

CCTTGECAGETACTTTATACTCATCETCTCT CARAACTEGARCTCAGC TEGCAACACACA
GECCAGGTGEGAGACTEAGEC TATTTTACTAGACAGACC TAT TGGEATGTGAGARGTATT
TACCCAAGTTTCAGCACTAACCARTCTEACAACECCTCCACACATCACCAGTTOOT ALY
GAGAGGETCARARCCAGCTACCATACAGGTCARGAAGARTTIGECAT TARGEARACAGTE
TACCAGCATTCCAGACAGGCAACTEOTCAACAACATCARCETCTCCALCARRCCTCECAD
CTACTCAGETTCAGEGCACTACTTCAGCTTCAGCCOTTECARARACTCETCACAGT TG0

AACTCTTTACCCTARE, TTCZATTATTT. GEGCETARLCALACECACTCRAGE
AGCARGCATTAAGCCAACRACTAGCTTCCAAGARACAGEGCATCACACARACTCTTGATE
TACCACTATAGTTCTCGTGETARCATCARAATCACCTGRGARCOTARLLRTECARATTCT |{base 21003:C/T) |{bass 21005:4/G}
CCTGCTCTACACTAGACCTACCARATCAGAATATCTAGECEETCOEECCCARCARTCTET | (base 21108:T/C)
GOGCAAACARGCACTGCAGETGATTTTEATGCACATTATAGTTTCARALACTAGECCAGET
CCAGTGOCTCATGCCAATARTCCCAGCACTTTCECACACTCACACCECAGCATTOCTTAR

COCAGGAGTTTEAGAC. T CACERCEARACCCCACCTCTARTTARARALE |{base Z123L:h/-}
ATACARAAATTAGCTAGETCTCATCECTCCCACCTETGCTCCCAGCTATTCACGAGGETE
AECTEGCACRATCACCTEAGECTEEAAAGTCCARGCTGCAGTCART TTEATCACACCAD
TECACTTCACCCTCACTCACACACTAACACCCTATCTCAARRAACACAARARCARARACE
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Example: Mouse chromosome 8
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ContigView
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SNPs along a chromosomal region

phical overview
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Gene legend [l Ens=mbl Known Protein Coding
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Non-synonymous coding JUTR

There are currently 97 tracks swilched off, use the menus above the image to turn them on.
Ensembl Homo sapiens version 40.36b (NCBI 36) Chromosome 7 100,156,359 - 100,159,257
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e’ Your own SNP data

Use Ensembl to...
Feawres v Comparativey DAS Sources v Repeats v Decorat

= Faumn a BLAST search
Search Ensembl database
Data mining [BioMart]

= Display your own data

= Export data

= Download data

e

Manage Sources

e
[ Ermembi trans. :ﬂ:‘:'uw;mm - Add Dt Sares
= Upload your data

Display your own data in:
ContigView, CytoView, GeneView, TransView, ProtView and KaryoView

OR Submit to dbSNP
http://www.ncbi.nih.gov/SNP/
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SNPs in BioMart

Obtain a table of genes
corresponding to SNPs

» Dataset:
ne Selocted

eveoi Jfsanger

/
e’ SNPs in BioMart

Obtain a table of SNPs for
Ensembl genes

HOME Docs NEWS CONTACT CREDITS
New XML Help Count Results
EMEL 42 GENE (SANGER) B

= Dataset: Database:  EMSEME
Homo saplens genes (NCBI3G)
=» Attributes (Fealures)
Enzembl Gene ID Dataset: Mo sapiens genes (MCBI3G)
Ensembl Transcrl ipt IO
» Filters

[Mene selected)

» Dataset:
one Selected]
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SNPs in BioMart

inst

& REGION
B GENERAL SNF FILTERS
™ Limit to £

s with these IDs

wellcome trust

Sa

te

SNP FILTER options

ger

Hicwn.
™ w0 vist finers SNFs vath HGBASE I0%:) =] & Only
T Encheded
I S0P that hive been validated & Oty
© Exchuded
™ With allele frequancy dats from pepulation Noath i =1 & Oty
© Excluded
ESHP
SHP Atiributes

F Reference I I Adlele freg (CLA
I Allele

™ HGEas

embl Gene
Ensambl Genn
o)

n (aa)
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Strain-specific SNPs in BioMart

CONTAET CREDITS
New XML Help Count Results

0 STRAIN POLYMORPHISM FILTERS:
% Datatet; 1 Polymorphic reference strain
Mus musculus SHNPs (dbSNP 126,
Sanger) [ Polymorphic sample strain(s)
» Aftributes (SNFs)
Chromosome Mame
Stan Pasition (bg)
Reference ID
» Filters
[Mone selected]

» Dataset:
[Mone Selected]

biomart version 0

wellcome trust
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Summary

» Genomic Diversity (SNPs)
e Variations in the Ensembl Browser
» Variations in BioMart
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e ! Ensembl Team

Leaders

EMBL-EBI ::

Ewan Birney (EBI), Tim Hubbard (Sanger Institute)

Glenn Proctor, lan Longden, Patrick Meidl, Andreas K&hari

Arek Kasprzyk, Syed Haider, Richard Holland, Damian Smedley, Benoit Ballester

Eugene Kulesha

Xosé M Fernandez, Bert Overduin, Michael Schuster, Giulietta Spudich

James Smith, Fiona Cunningham, Anne Parker, Bethan Pritchard, Stephen Rice,
Steve Trevanion, Matt Wood

Abel Ureta-Vidal, Benoit Ballester, Kathryn Beal, Stephen Fitzgerald, Javier Herrero
Séanchez, Albert Vilella

Val Curwen, Steve Searle, Bronwen Aken, Julio Banet, Laura Clarke, Sarah Dyer,
Kevin Howe, Felix Kokocinski, Jan-Hinnerck Vogel, Simon White

Paul Flicek, Yuan Chen, Stefan Graf, Nathan Johnson, Daniel Rios

Martin Hammond, Dan Lawson, Karyn Megy
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