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Technological Evolution: air travelTechnological Evolution: air travel
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Technological Evolution: mobile phonesTechnological Evolution: mobile phones
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Technological Evolution: DNA SequencingTechnological Evolution: DNA Sequencing
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The road to the $100 genomeThe road to the $100 genome

C f hCurrent cost of a human genome 
sequence $4000

At the current rate of decrease a 
human genome will cost >$100 
to sequence within 3 yearsq y





Illumina sequencingIllumina sequencing

• See separate file – Video for Slide 8



Sequencing chemistry and detectionSequencing chemistry and detection
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Platforms at the CGR
1Tb

Ill i d i iIllumina : de novo sequencing, resequencing

ABI‐SOLiD : Resequencing, transcriptomics

1Gb
Miseq : de novo, metagenomics

454 FLX+ : de novo, metagenomics, methylation

Ion torrent:  de novo, amplicon

100Mb

, p



Applicationspp

10 years ago NOW

E i

Diagnostics

M t l ti fili

De novo

RNAseq

SNP discovery

Transcriptomics

Metagenomics

Exome resequencing

Community profiling

Metylation profiling

ChIP‐Seq Mutation detection

Population genetics

RADtags



Genomic Evolution

Genes Genomes Populations

1975 1995 2007

Genes Genomes Populations



ApplicationsApplications

• De novo analysis

• ResequencingResequencing

• Pathogen discovery

• Metagenomics



Applications: Sequencing exotic megafaunaApplications: Sequencing exotic megafauna
Li et al 2010 Nature 463:311 



Applications: Pathogen de novoApplications: Pathogen de‐novo



Applications: Pathogen re sequencingApplications: Pathogen re‐sequencing



Applications: metagenomicsApplications: metagenomics

H t l 2001 S i 331 463Hess et al 2001 Science 331:463 



Applications: Pathogen discoveryApplications: Pathogen discovery



Process bottlenecks have changed
10 years ago Now
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Targeted sequencingTargeted sequencing



Genome enrichment/ Exome Sequencing

gDNA
Exon 1 Exon 2 Exon 3 Exon 4 Exon 5

g

Fragment and hybridize to 
capture array

Elute

capture array

Sequencing

Analyze

Exon
Sequences



Solution based- Genome enrichment

• Biotinylated Probes  (RNA or DNA) y ( )
hybridies to target

• Removed on strepdavidin coated beads 



Genome capture ‐PCR

Forward primer 

• Highthroughput PCR 
Reverse primer 

platforms
– Fluidigm – 48 by 48 PCRs in a 

i fl idimicrofluidic array.

http://www.fluidigm.com/

– Raindance –microfluidic 
generation of primers in an 
em lsion allo ing m ltiple ingemulsion allowing multiplexing 
in a single tube. 

http://www.raindancetechnologies.com/



Targeted sequencing: Fatal foal 
i d fi i i h f llimmunodeficiency in the fell pony



OverviewOverview

S i t h l i l i i dibl idl• Sequencing technology is evolving incredibly rapidly
• Is being applied as an assay in many different types of study
• In veterinary research has applications inIn veterinary research has applications in

– Infection
• Epidemiology
Di i• Diagnosis

• discovery
– Metagenomics
– Genetic disease

• Bottlenecks are in sample prep and analysis
• Scale Up! Think of an impossible experiment and it may• Scale Up! Think of an impossible experiment and it may 

well be possible.
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