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OverviewOverview

• Genomic Diversity (SNPs)
• Variations in the Ensembl Browser
• Variations in BioMart
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Genomic DiversityGenomic Diversity

Mutations: 
base pair substitutions 

insertion/deletion (frameshifts)

1 in every 300 bp (human)

~3 billion base pairs in mouse 
genome!

Single nucleotide polymorphisms Single nucleotide polymorphisms 
(SNPs)(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



3

y z

wv

x

Origin of SNPsOrigin of SNPs
y z

wv

x Mutation in
individuals

Selection of 
alleles

w

Increase of the 
allele to a 

substantial 
population 
frequency

Fixation of the 
allele in a 

populations

Adapted from Bioinformatics for Geneticists, Eds Barnes and Gray 

SNP

Functional ConsequencesFunctional Consequences

Type Consequence

SNPs in coding area that 
alter aa sequence

Cause of most monogenic disorders, 
e.g:
Cystic fibrosis (CFTR)
Hemophilia (F8)

May affect splicing

SNPs in promoter or 
regulatory regions

May affect the level, location or timing 
of gene expression

No direct known impact on phenotype
Useful as markers

SNPs in coding areas that 
don’t alter aa sequence

SNPs in other regions
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Studying variation Studying variation –– why?why?
• Determine disease risk
• Predict responses to environmental 

changes and drugs (pharmacogenomics)

• Biological markers
• Forensics
• Evolution
• Laboratory: hybridisation studies, 

marker-assisted breeding

SNPs in Ensembl SNPs in Ensembl -- SpeciesSpecies

• Human
• Mouse
• Rat
• Dog

• Chicken
• Zebrafish
• Mosquito
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SNPs in EnsemblSNPs in Ensembl
• Most SNPs imported from dbSNP 

(rs……):
• Imported data: alleles, frequencies, 

flanking sequence….
• Calculated data: synonymous 

status, peptide shift, SNP 
position….

• For mouse also:
• Sanger

dbSNP (NCBI)dbSNP (NCBI)
• Main database of SNPs (and short 

polymorphisms: in-dels)

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

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

• http://www.ncbi.nlm.nih.gov/SNP
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dbSNP dbSNP -- ValidationValidation

SNPs in EnsemblSNPs in Ensembl
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SNPs in Ensembl (Views)SNPs in Ensembl (Views)

• TransView 
• ProtView
• MapView

• ContigView
• GeneSNPView

• SNPView

Features: 
SNPs in roll-
down menus

Click on a SNP

TransViewTransView
SNPs in sequence
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TrancriptSNPView

SNP in different strains
Alleles, type (i.e. placement in relation to a gene)

TrancriptSNPViewTrancriptSNPView

SARA = Same As Reference Assembly (C57BL/6J)
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GeneSNPViewGeneSNPView
What SNPs does my 

gene contain? 

Table of Variations

Assembly

Transcript
zoomed

SNPs

Choose SNP type

SNPViewSNPView

Info about one specific SNP:

• SNP Report:

Imported from… dbSNP, TSC, 
HGVbase, Affy Chip Data

Validation

Genotype and allele 
frequencies per population

Location in transcripts

Type:coding/noncoding
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GeneSeqViewGeneSeqView

SNPs in genomic sequence

MapViewMapView
SNP density on a chromosome

Example: Mouse chromosome 8
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ContigViewContigView
SNPs along a chromosomal region

Your own SNP dataYour own SNP 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 BioMartSNPs in BioMart
Obtain a table of genes 
corresponding to SNPs 

SNPs in BioMartSNPs in BioMart

Obtain a table of SNPs for 
Ensembl genes
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SNPs in BioMartSNPs in BioMart

SNP FILTER options

SNP Attribute options

StrainStrain--specific SNPs in BioMartspecific SNPs in BioMart
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SummarySummary

• Genomic Diversity (SNPs)
• Variations in the Ensembl Browser
• Variations in BioMart
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