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Next generation sequencing 
Sequencing 

Technologies/Platforms: 

❖Roche/454 FLX: 2004 

❖ Illumina Solexa Genome Analyzer: 2006 

❖Applied Biosystems SOLiD System: 2007 

❖Helicos Heliscope: 2010 

❖Pacific Biosciencies SMRT: 2010 

❖ LifeTechnologies Ion Torrent: 2011 

Parameters: 

❖Cost (device, cost/Mb) 

❖Read length 

❖Speed 

❖Accuracy 

❖Preperation time 

❖Manipulation steps (amplification needed) 





Next generation sequencing 

Roche (454) Illumina SOLiD 

Chemistry Pyrosequencing Polymerase-based Ligation-based 

Amplification Emulsion PCR Bridge Amp Emulsion PCR 

Paired ends/sep Yes/3kb Yes/200 bp Yes/3 kb 

Mb/run 100 Mb 1300 Mb 3000 Mb 

Time/run 7 h 4 days 5 days 

Read length 250 bp 32-40 bp 35 bp 

Cost per run (total) $8439 $8950 $17447 

Cost per Mb $84.39 $5.97 $5.81 
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Roche (454) Workflow 
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ABI SOLiD Workflow 
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Ion Torrent 
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Applications 

❖Genomes 

❖ Re‐sequencing Human Exons (Microarray capture/amplification) 

❖ small (including mi‐RNA) and long RNA profiling (including splicing) 

❖ ChIP‐Seq: 
❖ Transcription Factors 

❖ Histone Modifications 

❖ Effector Proteins 

❖ DNA Methylation 

❖ Polysomal RNA 

❖ Origins of Replication/Replicating DNA 

❖ Whole Genome Association (rare, high impact SNPs) 

❖ Copy Number/Structural Variation in DNA 

❖ ChIA‐PET: Transcription Factor Looping Interactions 

❖The $1000 genome 

 

Current bottle neck: Data management!!! 
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