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Genomics England
http://www.genomicsengland.co.uk/
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Francis Crick Institute
http://www.crick.ac.uk/
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Australian 100,000 Genomes Project
http://www.phgfoundation.org/news/17075/

http://www.phgfoundation.org/news/17075/
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99.9%
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International HapMap Project
http://www.hapmap.org/

http://www.hapmap.org/
http://www.hapmap.org/
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2007 Scientifc Breakthrough of the Year



© Doug Brutlag 2016

Thousand Genomes Project
http://www.1000genomes.org/
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Thousand Genomes Project
http://www.1000genomes.org/

Nature 526, 75-81. (30 September 2015)

http://www.1000genomes.org/
http://www.nature.com/nature/journal/v526/n7571/full/nature15394.html
http://www.1000genomes.org/
http://www.nature.com/nature/journal/v526/n7571/full/nature15394.html
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Single Nucleotide Polymorphisms (SNPs)
 in the Human Genome

• About 38 million sites in the human genome where
sequence variations have occurred

• About 15 million sites where variation exceeds 1% of
a particular population (MAF > 1%)

• Each ethnic group has its own distribution of SNPs
• About 3 million sites where any individual varies

from the consensus human genome.
• Each person differs from each other in 3 million

places (about 0.1% of the genome)
• SNP sequence variations are common, unlike disease

causing mutations which are rare.

GCTGTATGACTAGAAGATCGAT
GCTGTATGACGAGAAGATCGAT
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Single (Simple) Nucleotide
Polymorphisms (SNPs)

GCTGTATGACTAGAAGATCGAT
GCTGTATGACGAGAAGATCGAT

• SNPs can be used for identifying individuals and forensics  

• SNPs are used for mapping & genome-wide association
studies of complex disease

• SNPs are used for ancestry tracking & family relationships

• SNPs are used for estimating predisposition to disease

• SNPs are used to predict risk of common genetic diseases

• While SNPs are linked with disease, they do not cause disease

• SNPs are used for personalized medicine and genomics

• SNPs are used for classifying patients in clinical trials

• In short, SNPs are used as genetic markers to map human
diseases and traits and migrations.
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The dbSNP Database
http://www.ncbi.nlm.nih.gov/books/NBK21088/pdf/ch5.pdf

http://www.ncbi.nlm.nih.gov/projects/SNP/
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Gene Transcription into RNA and
Translation into Protein

Transcript
(RNA)

mRNA
(RNA)

Gene
(DNA)

Intron IntronExon Exon ExonPromoter Terminator

Splicing

Transcription

Regulatory

Regions

Translation

Protein

Exon Exon Exon



© Doug Brutlag 2016

The Genetic Code
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Human β-Hemoglobin Gene
http://www.ncbi.nlm.nih.gov/gene/3043

http://www.ncbi.nlm.nih.gov/gene/3043
http://www.ncbi.nlm.nih.gov/projects/SNP/
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Human β-Hemoglobin Gene SNPs
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?locusId=3043

http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?locusId=3043
http://www.ncbi.nlm.nih.gov/projects/SNP/
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β-Hemoglobin SNP Variation Viewer
http://www.ncbi.nlm.nih.gov/sites/varvu?gene=3043

http://www.ncbi.nlm.nih.gov/sites/varvu?gene=3043http://www.ncbi.nlm.nih.gov/sites/varvu?gene=3043
http://www.ncbi.nlm.nih.gov/projects/SNP/
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Origin of Haplotypes

© Gibson & Muse,  A Primer of Genome Science
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SNP Linkage in the Human LPL Gene

© Gibson & Muse,  A Primer of Genome Science
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Recombination hotspots are widespread and
account for SNP linkage structure

7q21 © Gibson & Muse,  A Primer of Genome Science
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Recombination hotspots are widespread and
account for SNP linkage structure

7q21 © Gibson & Muse,  A Primer of Genome Science
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SNPs in Populations

© Gibson & Muse,  A Primer of Genome Science
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Sequence and Distance-Based
Evolutionary Trees

• Sequence-Based Methods
– Assigns mutations to branches
– Minimize number of changes
– Topology maximizes similarity of

neighboring leaves
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Evolution of Man
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Portrait of a Glitch

• Revere La Noue, MFA, Stanford, 2005
• What is this flm about?
• What classes of glitches are mentioned?
• What do these glitches cause?
• Why did I show this flm?
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