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NGS Platforms 

Illumina / Solexa
Genetic Analyzer
40 Gb /run

Applied Biosystems  
ABI 3730XL
1 Mb /day 

Roche / 454 
Genome Sequencer
FLX 500 Mb /run

Applied Biosystems/
SOLiD
60Gb /run

HeliScope/
Single Molecule 
Sequencer 

1Gb / hour

Church/Dover Systems
Polonator
8000MB /run
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New Development

454 GS Junior System

Ilumina HiSeq 2000

ABI SOLiD4
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454 Solexa SOLiD HeliScope

Holt A. et al., Genome Res. 2008
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Pyrosequencing
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Four Color NT Substrate



二代测序技术发展和应用

请勿复制

请勿复制 7

Sequencing by Ligation
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Emulsion PCR

 Fragments, with adaptors, are PCR amplified within 
a water drop in oil.

 One primer is attached to the surface of a bead. 

 Used by 454, Polonator and SOLiD.
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Bridge PCR

 DNA fragments are flanked with adaptors.
 A flat surface coated with two types of primers, corresponding 

to the adaptors.
 Amplification proceeds in cycles, with one end of each bridge 

tethered to the surface.
 Used by Solexa.
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Comparison of NextGen
Technologies    2009
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454
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Roche / 454 : GS FLX



二代测序技术发展和应用

请勿复制

请勿复制 13

454 LifeSciences Sequencer - Process
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454 Data Processing
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Example: Streptococcus suis
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Illumina
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SOLiD
(Sequencing by Oligonucleotide Ligation and Detection)
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ABI SOLiD
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ABI SOLiD
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 60Gb per run/ 10 days / $14K per run
 Current read length = 35-50 bp
 Requires emPCR amplification, etc.
 Ligation-mediated sequencing with two-base encoding
 Paired end reads separation of 3kb available
 Limitation on two-base encoding requires reference sequence for 

alignment
 Platform not yet fully automated (walk-away)

ABI SOLiD-3
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SOLiD Data Analysis
 On-Instrument Analysis: ICS/SETS

 Paired End
 Improved Multiplexing / Barcode support
 Export

 Off-instrument Data Analysis: Bioscope 1.2
 Data Format Standardization / SAM Tools
 Paired End
 Barcoding
 RNA Seq update: New gene fusion and splice junctions 

detection
 New SAET Tool
 New ChipSeq Mapping / recommended analysis workflow
 User Interface Improvements
 Access to BioScope: cluster, cloud

 SOLiD Software Community 
 Data Analysis / BioScope resources
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Paired-End:
Naming convention for sequence reads
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Paired-End:  New Run Types in 
ICS

 Support paired-end run
 Primer sets: F5-P2, F3

 Support paired-end multiplexing run
 Primer sets: BC, F5-BC, F3

 New run protocols

Fragment Multiplexing

Paired-end Multiplexing *NEW*

Mate Pair

Fragment

Paired-end  *NEW*

Run Types
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Primary Analysis

Export

On Instrument

•Satay Plots
•Auto Correlation
•Heat maps

BioScope in cluster

Secondary and Tertiary
Analysis

ICS
SETS

Other mapping tools

BioScope in cloud
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Auto-Export (cycle-by-cycle)

Primary Analysis
(colorcalls)

Auto
Export

Collect 
Images

Merge
Spch files

Generate 
Csfasta & qual

Generate 
Csfasta & qual

Secondary 
Analysis

Tertiary
Analysis

delta spch run definition

Instrument Cluster

Bioscope Cluster
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Manual Export

Primary Analysis
(colorcalls)

Collect 
Images

Generate 
Csfasta & qual

Secondary 
Analysis

Tertiary
Analysis

Instrument Cluster

Bioscope Cluster

Option in SETS to export 
All run data or 
combination of 
Spch, csfasta & qual files
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mapping

pairing

counting

SNP

SNP

large
indel

small
indel CNV

SAM/BAMmapping

mapping

Primary
Image

Analysis

Secondary
Mapping
Analysis

Tertiary
Analysis

Visualization

BioScope

Off-Instrument Compute Cluster

Fusion

 WIG

BioScope 1.2 Overview
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SAM/BAM overview

 SAM is an alignment format developed by 1000 genome 
project that includes pairing information 

 Similar to BED and GFF, but extended to include pairing 
details

 SAM refers to the generic format specification and the 
text file

 BAM is the compressible binary version of SAM
 Resources:
 Main site http://samtools.sourceforge.net/
 Format specification 

http://samtools.sourceforge.net/SAM1.pdf
 Mailing lists 

http://sourceforge.net/mail/?group_id=246254
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IGV to show multiple files

.bed

.bam

.bam
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Supported library types in 
BioScope 1.2

n/aYesNoGene Fusions

n/aYesNoSplice junctions

n/aYesYesKnown Exons

n/aYesYesCoverage

Whole Transcriptome

YesYesYes*Small Indel

YesYesNoLarge Indel

YesYesYesSNP Finding

YesNoNoInversion

YesYesYesHuman CNV

YesYesYesMapping

Resequencing

Mate pairPaired endFragment

•= special plugin
called Small Indel Frag
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What’s new in Bioscope 1.2 wt 
pipeline?



二代测序技术发展和应用

请勿复制

请勿复制 59

Thank you!Thank you!


