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Next Generation Sequencing
 for 

DUMMIES



● History and future of DNA sequencing
● Workflow
● Different platforms
● Applications
● Run types
● Data analysis
● Considerations
● What do we offer and what does it cost ?
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History and future of DNA sequencing

In the beginning there was nothing.  
God said : 'Let there be light ! ' 
There was still nothing, but now you could see it.
(Dave Thomas)
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History and future of DNA sequencing

1953 : Discovery of DNA structure by Watson and Crick

1973 : First sequence of 24 bp published
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History and future of DNA sequencing

1953 : Discovery of DNA structure by Watson and Crick

1973 : First sequence of 24 bp published
1977 : Sanger sequencing method published

1983 : development of PCR

1980 : Nobel Prize Wally Bilbert and Fred Sanger
1982 : Genbank started

1987 : 1st automated sequencer : Applied Biosystems Prism 373

1996 : Capillary sequencer : ABI 310
1998 : Genome of Caenorhabditis elegans sequenced
2000 : Human genome sequenced
2005 : 1st 454 Life Sciences Next Generation Sequencing system : GS 20 system

2007 : 1st Applied Biosystems Next Generation Sequencer : SOLiD
2006 : 1st Solexa Next Generation Sequencer : Genome Analyzer

2011 : 1st Ion Torrent Next Generation Sequencer : PGM
2009 : 1st Helicos single molecule sequencer : Helicos Genetic Analyser System 

2011 : 1st Pacific Biosciences single molecule sequencer : PacBio RS Systems
2012 : Oxford Nanopore Technologies demonstrates ultra long single molecule reads
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History and future of DNA sequencing

1953 : Discovery of DNA structure by Watson and Crick

1973 : First sequence of 24 bp published
1977 : Sanger sequencing method published

1983 : Development of PCR

1980 : Nobel Prize Wally Gilbert and Fred Sanger
1982 : Genbank started

1987 : 1st automated sequencer : Applied Biosystems Prism 373

1996 : Capillary sequencer : ABI 310
1998 : Genome of Caenorhabditis elegans sequenced
2000 : Human genome sequenced
2005 : 1st 454 Life Sciences Next Generation Sequencing system : GS 20 System

2007 : 1st Applied Biosystems Next Generation Sequencer : SOLiD
2006 : 1st Solexa Next Generation Sequencer : Genome Analyzer

2011 : 1st Ion Torrent Next Generation Sequencer : PGM
2009 : 1st Helicos single molecule sequencer : Helicos Genetic Analyser System 

2011 : 1st Pacific Biosciences single molecule sequencer : PacBio RS Systems
2012 : Oxford Nanopore Technologies demonstrates ultra long single molecule reads
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Different platforms

● 454 Sequencing / Roche
− GS Junior System
− GS FLX+ System

● Illumina (Solexa)
− HiSeq System
− Genome analyzer IIx
− MySeq

● Applied Biosystems - Life Technologies
− SOLiD 5500 System
− SOLiD 5500xl System

● Ion Torrent - Life Technologies
− Personal Genome Machine (PGM)
− Proton

● Helicos
− Helicos Genetic Analysis System

● Pacific Biosciences
− PacBio RS

● Oxford Nanopore Technologies
− GridION System
− MinION

Third Generation Sequencing, 
Next Next Generation Sequencing,
Single Molecule Sequencing

Next Generation Sequencing
Amplified Single Molecule Sequencing
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
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Sequencing by ligation 
(SOLiD)
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing Emulsion PCR

different micro reactors : only 15 % are good ones
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversable terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing “Polony” PCR

Bridge amplification : Illumina 
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing “Polony” PCR

Bridge amplification : Illumina 
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing “Polony” PCR

Wildfire amplification : SOLiD 
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing “Polony” PCR

Wildfire amplification : SOLiD 

Quality 
score

Probability of 
incorrect bases

Base call 
accuracy

10 1 in 10 90 %
17 1 in 50 98 %

20 1 in 100 99 %
30 1 in 1000 99,9 %
40 1 in 10.000 99,99 %

50 1 in 100.000 99,999 %
60 1 in 1.000.000 99,9999%

Quality scores in sequencing :
Q17, Q20, Q30, ...

1 Gb genome : 1 time coverage :
Q20 : 10.000.000 errors
Q30 : 1.000.000 errors
More coverage reduce the errors
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Different platforms

454 Sequencing / Roche

GS Junior System GS FLX+ System

Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

454 Sequencing / Roche

GS Junior GS FLX Titanium XL+ GS FLX Titanium XLR70

Read Length 400 bp 700 bp 450 bp

Throughput 35 Mb 700 Mb 450 Mb

Reads per run 100,000 1,000,000 1,000,000

Accuracy 99 % 99,997 % 99,995 %

Run Time 10 hours 23 hours 10 hours

Workflow : Library preparation Emulsion PCR Pyrosequencing

Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

454 Sequencing / Roche Pyrosequencing
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

454 Sequencing / Roche Pyrosequencing
Next Generation Sequencing : Amplified Single Molecule Sequencing

4 nucleotides flow sequentially
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Different platforms

454 Sequencing / Roche Pyrosequencing
Next Generation Sequencing : Amplified Single Molecule Sequencing



29/132

Different platforms

454 Sequencing / Roche Pyrosequencing
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Different platforms

SOLiD

5500xl SOLiD Sequencer 5500 SOLiD Sequencer

Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

5500xl 5500 5500 W

Read Length 75 bp 75 bp 75 bp

Throughput 180 Gb 90 Gb 360 Gb ?

Reads per run 3,000,000 1,500,000 6,000,000 ?

Accuracy 99,99 % 99,99 % 99,99 %

Run Time 7-12 days 7-12 days 7-12 days

Workflow : Library preparation Emulsion PCR
Wildfire PCR

Sequencing by Ligation

dual base encoding
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing



35/132

Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

2nd run :
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

3th run :
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

4th run : 
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

5th run : 
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing

More accuracy : 3-base encoding probes
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Different platforms

SOLiD
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Different platforms

Illumina
Next Generation Sequencing : Amplified Single Molecule Sequencing

HiSeq 2500 / 2000 / 1500 / 1000 HiScanSQ

Genome Analyzer IIx
MiSeq
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Different platforms

Illumina
Next Generation Sequencing : Amplified Single Molecule Sequencing

HiSeq HiScanSQ Genome Analyzer 
IIx

MiSeq

Read Length 100 bp 100 bp 150 bp 250 bp

Throughput 600 Gb 150 Gb 95 Gb 6 Gb

Reads per run 3,000,000,000 750,000,000 320,000,000 12,000,000

Accuracy  99,9 %  99,9 % 99,9 % 99,9 %

Run Time 11 days 8 days 14 days 20-35 hours

Workflow : Library preparation Bridge amplification Reversible termination 
sequencing
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Different platforms

Illumina
Next Generation Sequencing : Amplified Single Molecule Sequencing

4 nucleotides with different dye 
flow simultaneous
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Workflow
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library preparation

Emulsion PCR “Polony” PCR on a slide

Semiconductor sequencing 
(Ion Torrent)

Pyrosequencing 
(454)

Reversible terminator sequencing 
(Illumina)

Sequencing by ligation 
(SOLiD)
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

PGM (Personal Genome Machine) Proton
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

PGM Proton

Read Length 200 bp 200 bp

Throughput 20 Mb - 1 Gb 10 -100 Gb

Reads per run 11,000,000 660,000,000

Accuracy 99 % 99 %

Run Time 4,5 hours 4,5 hours



65/132

Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Workflow : Library preparation Emulsion PCR Semiconductor Sequencing
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

4 nucleotides flow sequentially

No camera, just a pH sensor
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

400 base reads  end of 2012 ?
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Number of wells :      1 million                6 million            11 million
Expected output :        20 Mb                 200 Mb                 1Gb 
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Library Preparation
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Size selection - > maximizing sequencing yield
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Size selection - > maximizing sequencing yield
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Emulsion PCR : OneTouch Instrument

15 min hands-on; 4 hours amplification; 35 min enrichment
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Enrichment : select only the beads that contain DNA
-> maximizing sequencing yield
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

W1 bottle : 350µl 100 mM NaOH
W2 bottle : 2 liter W2 solution (contains detergent)
W3 bottle : 50 ml W3 (= buffer)
4 tubes with 20 µl of the different dNTP's 
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Chip loading : 

- Add annealing buffer to the beads
- Add primer
- Denaturation : 2 minutes 95 °C
- Annealing : 2 minutes 37°C
- Chip check
- Add polymerase
- Load chip
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Different platforms

Ion Torrent
Next Generation Sequencing : Amplified Single Molecule Sequencing

Torrent Server pipeline
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Different platforms

● 454 Sequencing / Roche
− GS Junior System
− GS FLX+ System

● Illumina (Solexa)
− HiSeq System
− Genome analyzer IIx
− MySeq

● Applied Biosystems - Life Technologies
− SOLiD 5500 System
− SOLiD 5500xl System

● Ion Torrent - Life Technologies
− Personal Genome Machine (PGM)
− Proton

● Helicos
− Helicos Genetic Analysis System

● Pacific Biosciences
− PacBio RS

● Oxford Nanopore Technologies
− GridION System
− MinION

Third Generation Sequencing, 
Next Next Generation Sequencing,
Single Molecule Sequencing

Next Generation Sequencing
Amplified Single Molecule Sequencing
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Helicos (BioSciences Corporation)

Helicos Genetic Analysis System

Helicos

Read Length 35 bp

Throughput 35 Gb

Reads per run 600,000,000 - 1,000,000,000

Accuracy 97 %

Run Time 8 days

Workflow : Library preparation Sequencing
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Helicos 

Library prep
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Helicos 

(Dark nucleotides : 
incorporation not detected)

Nucleotides flown 
sequentially
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Helicos 

Advantages Single molecule sequencing : 

- Less sample preparation (no PCR)
- No amplification 

-> no PCR errors
-> fewer contamination issues
-> no GC-bias
-> analyze every sample (unPCRable / unclonable)
-> analyze low quality DNA (museum, archeological, forensics samples)

- Absolute quantification
- Sequence RNA directly
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Pacific Biosciences 

Pacbio RS

Pacbio RS

Read Length 3000 - 15,000 bp

Throughput 1 Gb

Reads per run 70,000 

Accuracy 95 %

Run Time 30 minutes
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Pacific Biosciences 
Workflow : Library preparation Sequencing
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Pacific Biosciences 
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Pacific Biosciences 

2-3 nucleotides/sec
2-3 Kb (up to 50) read length
6 TB data in 30 minutes

laser damages polymerase

4 nucleotides with different 
fluorescent dye simultaneous
present
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Pacific Biosciences 
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Oxford Nanopore 

Single use cartridge

GridION system

MinION

Nanopore

Read Length 48 kb ?

Throughput ? Gb

Reads per run 2000 

Accuracy 75 %

Run Time ? minutes
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Oxford Nanopore 
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Different platforms
Third Generation Sequencing : Single Molecule Sequencing
Oxford Nanopore 
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Different platforms
Which Next Generation Sequencer to choose for your project ?

Capacity Speed Read Length Homopolymers Cost/run Amplification

454 Roche 35-700 Mb 10-23 hours 400-700 bp - 5.000 € Yes

SOLiD 90-180 Gb 7-12 days 75 bp + 5.000 € Yes

Illumina 6-600 Gb 2-14 days 100-250 bp + 10.000-20.000 € Yes

Ion Torrent 20 Mb- 1Gb 4,5 hours 200 bp - 1.000-2.000 € Yes

Helicos 35 Gb 8 days 35 bp + 20.000 € No

PacBio 1Gb 30 minutes 3000 bp + 600-800 € No
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Applications
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
●Metagenomics
●...
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing (eg for heterozygote genes : no cloning necessary)
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
●Metagenomics
●...

Fusion method : pcr fragments of 250-300 bp (IonTorrent)
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing 
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
●Metagenomics
●...

microRNA is approx 21 bases long
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
●Metagenomics
●...

Sequence 17 bp of the transcription start or stop site 
-> discovery of new start and stop sites, 
    antisense transcription possibilities
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing : Chromatin Immuno Precipitation

●Structural variation
●Metagenomics
●...

Protein-DNA interactions
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
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Applications 

●Genome Sequencing
● De novo sequencing
● Resequencing
● Targeted (re)sequencing
● Mitochondrial sequencing
● Mutation detection
● Amplicon sequencing
● Amplicon Cancer Panel
● ...

●Transcript Expression Profiling
● RNA sequencing
● miRNA sequencing
● Deep-SAGE
● Deep-CAGE
● PAS : polyadenylation site
● ...

●Transcription factor binding
● ChIP sequencing

●Structural variation
●Metagenomics
●...

Study of genomes recovered from environmental samples
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Run types

●Single-end sequencing
●Paired-end sequencing
●Mate-pair sequencing
●Barcoding samples
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Run types

●Single-end sequencing
●Paired-end sequencing
●Mate-pair sequencing
●Barcoding samples

Short fragments (100-400 bp) : forward and reverse reads
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Run types

●Single-end sequencing
●Paired-end sequencing
●Mate-pair sequencing
●Barcoding samples

Long inserts possible : 0.6-25 kb
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Run types

●Single-end sequencing
●Paired-end sequencing
●Mate-pair sequencing
●Barcoding samples 10 bp unique sequence is added tot the DNA
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Data analyses
Sanger sequencing : e.g. : one gene sequenced with 6 primers

Manually check the assembly and correct errors.
2000 bp takes 5-10 minutes.
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Data analyses
Next Generation sequencing : Impossible to check manually
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Data analyses
Next Generation sequencing : Example of a bacteria sequenced on a 314 chip

100 bp reads : 11,97 Mb : not enough to assemble
complete genome. 
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Data analyses
Next Generation sequencing : Assembly of the largest contig
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Data analyses
Next Generation sequencing : Light blue : forward 

dark blue : reverse sequence
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Data analyses
Next Generation sequencing : CV : coverage of a specific part
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Data analyses

One SOLiD run : 90 Gb (gigabases)
-> 200 GB (gigabytes) of raw data
-> mapping to reference : 
          4 h on 250 cores server

1 Gb genome, 15 x coverage =
15 Gbases to assemble or 
to map to a reference !

Total DNA sequencing :
1x gDNA
100x mDNA
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Data analyses

Lots of programs available : commercial or open source

Pro's :
- free
- most run on Linux platforms (stable)
- endless possibilities
- you can make your own pipelines
- clear methods

Con's : 
- most run on Linux platforms (requires
   bioinformatics skills in Linux operating 
   system and shell scripting)
- lots of small programs that only do one
   specific job
- maintenance
- time consuming

Pro's :
- user friendly 
- plug and play
- automated processing available
- integrated packages
- support

Con's :
- “limited” set of options
- expensive
- black box
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Data analyses
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Data analyses
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Data analyses
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Data analyses
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Data analyses
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Data analyses

FastQ format : 

Depending on the application : 

- Pre-alignment :
QC, demultiplexing, data statistics, ...

- Alignment : 
denovo, mapping to reference, ...

- Post-alignment : 
QC, statistics, SNP calling, annotation, ...

Header 1
Sequence
Header 2
Quality score

Barcode

Quality score using the ascii table
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Considerations

- Can Next Generation Sequencing solve my problem ?
- What application do I need (de novo, RNA, ...) ?
- What is the best platform to run it on ?
- What is your experiment design ?
- What about bioinformatics ?
- Are your results correct ? (XY - XX chromosome SNP)
- What about statistics ?
- 15x coverage is probably not over the whole genome

- Rubbish in = rubbish out (contamination, sample degradation, mixed samples)

- If you don't know, ask and discuss with others.
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What do we offer and what does it cost ?

End of 2012 : 400 bp kits ?

314 : 40 Mb
316 : 400 Mb
318 : 1-2 Gb
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What do we offer and what does it cost ?
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What do we offer and what does it cost ?
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Thanks for your interest !

http://users.ugent.be/~avierstr/
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