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Sequencing Technology

• Sanger Sequencers

• Applied Biosystems

• New technologies:

• 454, SOLiD,  Solexa
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Sanger Sequencing
Throughput

•35kbases per day

•1000 base read length
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New Sequencing 
Technology: 454

• 200-400 base reads

• 200,000 reads per run

• 100 million bases per 
run

• 1 day
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animation adapted from www.illumina.com
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Solexa Sequencer

•One run generates one hundred billion bases

•The first 76 to 100 bases of a read are usually 
sequenced

•Paired-end mode permits sequencing of both 
pairs of a read

•Cost of a run is about $4K
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Future Sequencers

• Pacific Biosciences

• Individual 
Polymerases 
anchored to bottom 
of wells

• DNA sequenced in 
real time (1 base/
second)
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Labeled Nucleotides
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Sequencing Steps
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Zero Mode Waveguides

Attenuated light from the excitation beam penetrates the lower 20-30nm of each 
waveguide, creating a detection volume of only 20 zeptoliters (10-21 liters)
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Architecture of 
Sequencer
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Pacific biosciences

• Long Reads

• Thousands of wells

• Human genome in minutes for $100?
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