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New developments in DNA sequencing
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´”old” way of genome sequencing

Cloning and clone handling are 

very labor intensive

Throughput of capillary 

sequencing machines is limited
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The human genome 2001

A 2.91-billion base pair (bp) 

consensus sequence of the 

euchromatic portion of the human 

genome was generated by the whole-

genome shotgun sequencing method. 

The 14.8-billion bp DNA sequence 

was generated over 9 months from 

27,271,853 high-quality sequence 

reads (5.11-fold coverage of the 

genome) from both ends of plasmid 

clones made from the DNA of five 

individuals. 
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The human genome in the future

Massive high-throughput is needed

Avoiding manual manipulations as much as possible

Such as

•Clone picking

•Clone administration

•Plate handling

…

Bias introduced in genome sequencing by the use of bacteria for 

cloning and producing the DNA ! not all sequences are well 

tolerated and reproduced in E. coli
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454 DNA sequencing

http://www.454.com/enabling-technology/index.asp
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Genome sequencing in microfabricated

high-density picolitre reactors

http://www.454.com/enabling-technology/index.asp



Methods in Molecular Biology 791.117 WS 2007 Florian Rüker IAM / BOKU // 138

Genome sequencing in microfabricated

high-density picolitre reactors

http://www.454.com/enabling-technology/index.asp
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Genome sequencing in microfabricated

high-density picolitre reactors

http://www.454.com/flash/roche-gene.asp
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solexa sequencing technology



• Single “tube” reaction

• Fragmented DNA molecules

• Proprietary primer and 
anchor molecules

Sequencing by Synthesis

© Solexa Ltd, 2005
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solexa sequencing technology
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solexa sequencing technology
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solexa sequencing technology
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solexa sequencing technology
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solexa sequencing technology



• Proprietary enzymes ensure 
nucleotide-specific 
incorporation

Sequencing by Synthesis

© Solexa Ltd, 2005



We Have Developed a New 
Sequencing Chemistry  

• Reversible fluorescent terminators
– all 4 labelled nucleotides in 1 reaction
– higher accuracy
– no problems with homopolymer repeats

• Novel polymerases tolerant of 
nucleotide modifications
– high fidelity 
– efficient incorporation
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© Solexa Ltd, 2005
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solexa sequencing technology



• Incorporated nucleotides 
detected by laser-excited 
fluorescence

• Detected by a CCD 
camera that rapidly scans 
the entire array

• Fluorescence is then 
removed

Sequencing by Synthesis

© Solexa Ltd, 2005
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solexa sequencing technology
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solexa sequencing technology



DNA
(0.01 - 1.0 µg)

Single molecule array

Solexa Sequencing
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solexa sequencing technology
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solexa sequencing technology

http://www.illumina.com/pages.ilmn?ID=203
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Comparison of sequencing technologies
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