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Current “next generation”
sequencing methodologies and
what they can do
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The road to the S100 genome

Current cost of a human genome
sequence $4000

At the current rate of decrease a
human genome will cost >5100
to sequence within 3 years
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Billions of base pairs

i The Trace archive, started (n 2000,
houses raw sequence data, and .
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e See separate file — Video for Slide 8
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Detection

capture

Emulsion Emulsion Emulsion Bridge
PCR PCR PCR Amplification

Amplification
Controlled Controlled Controlled Controlled Real-Time Controlled
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base base oligo Base extension Base
extension extension extension extension extension
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Platforms at the CGR

1Tb

1Gb

100Mb

lllumina : de novo sequencing, resequencing

ABI-SOLID : Resequencing, transcriptomics

Miseq : de novo, metagenomics

454 FLX+ : de novo, metagenomics, methylation

lon torrent:  de novo, amplicon



Applications

10 years ago NOW




Genomic Evolution

1975 1995 2007
a Genes A /Genomes\ /Population;
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De hovo analysis
Resequencing

Pathogen discovery
Metagenomics
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Evolution of MRSA During
Hospital Transmission and
Intercontinental Spread
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approach reveals the global geographic structure within the lineage, its intercontinental
transmission through four decades, and the potential to trace person-to-person transmission within
a hospital environment. The ability to interrogate and resolve bacterial populations is applicable to
a range of infectious diseases, as well as microbial ecology.

niques has been instrumental in studying closely related isolates. Full-genome sequencing

the nonulation stmichire and evnlition of  nrvides a enmnlete inventorny of micrmevali.

Thc development of molecular typing tech-  ple of the genome and cannot distinguish between
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Process bottlenecks have changed

10 years ago Now
ample Prep
Sample Prep
Se cing Sequencing
Analysis nalysis
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Genome enrichment/ Exome Sequencing

Exon 1 Exon 2 Exon3 Exon4 Exon 5

gDNA
Fragment and hybridize to 1
capture array = - — B
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| | | | | Sequencing
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Analyze
Exon B
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Solution based- Genome enrichment

e Biotinylated Probes (RNA or DNA)
hybridies to target

* Removed on strepdavidin coated beads



Genome capture -PCR

e Highthroughput PCR
platforms

— Fluidigm — 48 by 48 PCRs in a
microfluidic array.

MID ~

everse pri

http://www.fluidigm.com/

— Raindance —microfluidic
generation of primers in an
emulsion allowing multiplexing
in a single tube.

http://www.raindancetechnologies.com/




Targeted sequencing: Fatal foal
immunodeficiency in the fell pony
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View

Sequencing technology is evolving incredibly rapidly
Is being applied as an assay in many different types of study

In veterinary research has applications in
— Infection

e Epidemiology

* Diagnosis

e discovery
— Metagenomics

— Genetic disease
Bottlenecks are in sample prep and analysis

Scale Up! Think of an impossible experiment and it may
well be possible.



Next Generation Sequencing —
The Role of New Sequence Technologies in Shaping the
Future of Veterinary Science

Hosted by the RCVS Charitable Trust



