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Introduction to the GS-FLX (“454”)
The Roche Genome Sequencer FLX System (GS-FLX or “454”) moves DNA sequencing to a chip based platform dramatically reducing the work and price required for genome level sequencing projects.  This is performed by simplifying the up front work required to generate and amplify a genomic library and by massive parallel sequencing in miniature an entire library simultaneously during a single run on the GS-FLX/454 instrument. 
Applications

■ De Novo Sequencing Supported by Shotgun and Paired-End Applications

■ Comparative Genomics using Whole Genome Sequencing

■ Amplicon Resequencing

■ Transcriptome Analysis

■ Gene Regulation Studies

■ ChIP-Sequencing
Genome Sequencer FLX System Workflow

The complete sequencing workflow of the Genome Sequencer FLX System can be broken down into five steps:
    1.  Generation of a single-stranded template DNA library (~8-16 hours)
    2.  Emulsion-based clonal amplification of the library (~8 hours)
    3.  Data generation via sequencing-by-synthesis (9 hours)
    4.  Image and Base calling analysis (~8 hours)
    5.  Data analysis using different bioinformatics tools

- GS-FLX Software

- GS Reference Mapper

- GS De Novo Assembler

- GS Amplicon Variant Analyzer
- Third Party Software

  Sample/Library Prep Types

  Long Single Reads / Standard Shotgun (required input = 3–5μg, 5μg recommended)

- ~1,000,000 single reads with an average read length of 400 bases

  Paired End Reads (required input = 5μg @25 ng/μl or above, in TE; >10kb)
- 3K Long-Tag Paired End Reads. Sequence 100 bases from each end of a 3,000 base span on a single sequence read (Figure). Co-assemble GS FLX Titanium shotgun reads with 3K Long-Tag Paired Ends reads from Standard series runs.

  Sequence Capture (required input = 3–5μg)

- Roche NimbleGen Sequence Capture enables fast and accurate enrichment of thousands of selected genomic regions, either contiguous or dispersed (segments of chromosomes, genes, or exons) using a single microarray hybridization- based enrichment process.

  Amplicon Sequencing (1-5ng or 10-50ng, see below)
- The DNA-sample preparation for Amplicon Sequencing with the GS FLX   System consists of a simple PCR amplification reaction with special Fusion Primers. The Fusion Primer consists of a 20-25 bp target-specific sequence (3' end) and a 19 bp fixed sequence (Primer A or Primer B on the 5' end).

- If searching for low abundance sequence variants out of a complex sample (such as genomic DNA), one should start with 10 – 50 ng of DNA (equivalent to about 3,000 - 15,000 haploid human genomes). If the starting material is cloned into a plasmid or is a PCR-generated DNA fragment, 1 – 5 ng is usually sufficient.
Experimental Design Options

· Read length options/Sequencing kit formats 

· GS XLR70 (‘Titanium’) = ~1,000,000 reads @ ~400bbp

· GS LR70 = ~400,000 reads @ ~200-250bp

· GS SR70 = ~400,000 reads @ ~100bp

· PicoTiterPlate gasket formats (A sequencing run can broken into 2, 4, 8 or 16-regions allowing for a different sample to be run in each region)

· GS XLR70 ‘Titanium’ Reads per region

· 2-region format = 450,000-650,000

· 4-region format = 160,000-250,000

· 8-region format = 80,000-120,000

· 16-region format = 25,000-40,000

· Multiplex Identifiers (MIDs) (Allows for multiple libraries per region)

· Validated MID barcodes that can be incorporated into libraries

· Unique 10-nucleotide sequence
· During library preparation, sample-specific MID adaptors molecules are blunt-end ligated onto each DNA fragment in a sample. The MID-tagged samples can be pooled for simultaneous amplification and sequencing in a single region. Used in conjunction with the available gaskets, up to 192 samples can be sequenced per run. Each MID is recognized by the GS FLX analysis software, allowing for automated grouping and analysis of MID-containing reads.

· Targeted region sequencing (Focused region of interest sequencing)

· Roche Nimblegen Sequence Capture

· Agilent Sequence Capture
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Contact Information

Questions relating to the HGAC including pricing should be directed to Marc Domanus, Laboratory Research Manager as described below.

Email: sequencing@igsb.anl.gov
IGSB High-throughput Genome Analysis Core (HGAC)

Argonne National Laboratory
9700 South Cass Avenue

Building 202 A353

Argonne, IL  60439-4803

Phone: (630) 252-3993

Fax: (630) 252-6333
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