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The Future of sequencing 

Neil Hall 



Sequencing….the new dot-com?  

• Sequencing is attracting 
a lot of investment even 
in an economic slump 

• Driven by human 
medicine 
– Cancer diagnostics 

– Genetic screens 

– Personalised medicine 





Sequencing will get smaller 

Personalised medicine needs personalised sequencers.  



Sequencing is moving out of centres 

• MiSeq and Ion Torrent sequencing machines are 
appearing in non-specialist labs.  
– Simple(er) to use 
– Built in analysis tools 
– >1Gb throughput 
– cheap 

• Sequencers become a common piece of Lab-kit 
like RT-PCR machines 

• ..Lab scientists will have to learn how to analyse 
the data!! 



The future-3rd gen 

• Third-gen sequencing 

• Single molecule 

• Fast 

• Cheap 

 
 

 



Single Molecule 

• Sequencing Without 
amplification  
 

• Real time sequencing  
• Less reagent 
• Fewer artifacts 
• Promise to be: 

• Faster  
• Cheaper 
• Simpler  

 
• As yet no instrument 

has replaced clonal 
amplification methods 

 

Helicos 

Pac Bio 

Oxford nanopore 



Pacific Biosciences 
An example of a third generation technology  

The zero mode wave 
guide 



 



• Long reads > 5kb  
• Reqsequencing of circular molecules for accurate reads. 

 
• Rapid sequencing 30bp per molecule per second 

 
• Single molecules… so very lessreagent required  
• http://www.pacificbiosciences.com 

 
• …however….  
• High error rates 
• Low throughput 



So how good is 3rd gen 

Let the markets decide……… 



The New Next. Next Big Thing: 
Oxford Nanopore 

• Developed sequencing 
method based of feeding 
DNA through a biological 
pore.  

• Allows very long reads 
>10kb 

• “Relatively accurate” 96% 

• Very cheep devices starting 
at $900 

 



• A artificial membrane 
separates to solutions at 
different charges. 

• A biological pore sits in the 
membrane 

• As DNA is fed through the 
pore using “ratcheting 
enzyme”   

• The movement of the DNA 
changes the current between 
the two 

• Each base triplet creates a 
different electrical signal 



Nanopore sequencing 

……potentially very exciting 



Oxford Nanopore: 

• No data has been seen 
by the community yet 

 

• But …  

 

• Has already been 
successful in generating 
funding! 



Conclusion 

• Sequencing will continue to be driven by the 
clinical investment market 

• While markets are convinced that this will 
generate large revenue there will continue to be 
well funded development 

• So far third generation sequencing has failed to 
become  “mainstream”  

• In the short -term we can expect 2nd generation 
short read sequencing to dominate.  

 



• ….questions  
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