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Introduction



A little history of sequencing...
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...From Data Rarity to Data Deluge

From The economist

From Bussiness Insider 3



...From Data Rarity to Data Deluge
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What can we do with it ?

• Genetic diversity

• Gene discovery
• Genomic structure
• Contamination/pathogen detection
• Metagenomic
• Pangenomic
• And many other things...
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Methods



Current Technologies

2nd Generation Sequencing

• DNA fragmentation (short)
• Matrix amplification
• Short reads
• Limited error rate
• High throughput

3rd Generation Sequencing

• DNA fragmentation (long)
• NO MATRIX AMPLIFICATION
• Long reads
• Important error rate
• Medium throughput

454
IonTorrent
Illumina

PacificBiosciences
Oxford Nanopore
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454
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454
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454 - Advantages and Limits

Advantages : Length (400 - 750 bases)
Limits :

• Homopolymers
• Error rate (15%, non random)
• Output volume
• Price

Roche has stopped 454 dev, dying technology
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Illumina
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Illumina
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Illumina
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Illumina
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Illumina
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Illumina - Advantages and Limits

Advantages :
• Output volume (200+ millions of 150b reads,
HiSeq 2500)
• Accuracy (99.99 %)
• Run is cheap
• MySeq is cheap (around 60 000 USD per
machine)

Limits : Size (150 + 150 in HiSeq4000 and X, but 400 for
MySeq)
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IonTorrent
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IonTorrent
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IonTorrent

18



IonTorrent - Advantages and Limits

Advantages :
• Price (less than 200 USD per run)
• Lab sized machine (around 80 000 USD per
machine)

Limits : Error rate (15%)
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10x Genomics
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10x Genomics - Advantages and Limits

Advantages :
• Price: around 5,000 USD/run (machine at 125k
USD)
• Illumina quality data

Limits : “Limited” length of long reads (10kb max)
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Pacific BioSciences
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Pacific BioSciences
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Pacific BioSciences
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PacBio - Advantages and Limits

Advantages :
• Length (mean 10kb, more than 40kb regularly)
• Single strand direct sequencing, no amplification
bias

Limits :
• Error Rate (15%, but can be corrected)
• Machine size and price (more than 900 000
USD)
• Run price (600 USD for 500 Mb)
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Oxford Nanopore

26



Oxford Nanopore

From Circulation Research

• No Amplification

• NO SYNTHESIS

• Very Long Length

From Nature Biotechnology

• Magnetic fields variation
measure

• Minion: USB key - sized
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ONT - Advantages and Limits

Advantages :
• Length (mean 10-50kb, more than 2Mb
reported)
• Bases Modification detection in real-time
• Single strand direct sequencing
• Machine cheap (2,000 USD for Minion)
• Run cheap (1,000 USD for 30Gb by now
minimum)
• Fast: 15mn library, 48-72h run

Limits :
• Error Rate (6-9%, but can be corrected)
• Quality of DNA limits the sequencing
• Heu...
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Dead-born, old or unusual Technologies

• SOLiD †, because of too small sequence size and no new dev.
• Helicos †, because of too many errors and trouble in chemistry
• Polonator †, because of too small sequence size
• DNA nanoball sequencing (Complete Genomics c©), nobody
uses it but CG group.
• Single Sequence magnetic bead (ongoing development)
• Transmission electron microscopy DNA sequencing (ongoing
development)
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Various Technologies, length, cost, outputs...

From Wikipedia 30



Sample types - Classical

• DNA from plant, animal, microbial...

• RNA from various sources
• smallRNA, idem
• Environmental sample
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Alternative Samples

• Organite DNA (mitochondria, chloroplast)

• Subsample RNA (exon capture, 16S capture for Barcoding)
• Viral sample from infected tissue
• As many as you can extract...
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Thanks for your attention
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