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DNA sequencing methods
 Sanger’s chain termination method
 Next generation sequencing method

- 454 pyrosequencing
- Illumina sequencers
- Ion Torrent

 Third-generation sequencing method
- Single Molecule Real-Time (SMRT) sequencing (Pacific 

Biosystems)
- Nanopore sequencing (Oxford Nanopore Technologies)
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SMRT sequencing
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https://petridishtalk.com/2011/10/06/zero-mode-waveguide-single-molecule-real-time-sequencing/ 2019/6/19



SMRT sequencing
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https://www.pacb.com/smrt-science/smrt-sequencing/ 2019/6/24



Nanopore sequencing
 The device : the size of a small cell phone and 

can be plugged into the USB of a laptop.
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Nanopore sequencing
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Application
 The potential of SMRT long reads has recently been 

demonstrated as they are powerful in resolving long repeat 
regions and might soon become the gold standard in 
prokaryote genome sequencing (Chin et al.,2013).

 SMRT long reads have been used to resolve complex 
genomic regions of chimp and human (Chaisson et 
al.,2015; Huddleston et al.,2014).

 Initial results from nanopore sequencing also show that it 
is possible to reconstruct a bacterial genome sequence 
solely (Loman, Quick, & Simpson,2015).
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Conclusion
 Third-generation sequencing aims to improve on 

the next-generation methods by carrying out 
sequencing in real time.

 Real-time sequencing also enables read lengths 
to be longer, as the regular pauses that occur 
during the next-generation methods reduces the 
processivity of the polymerase.

 Despite having many advantages, third-
generation sequencing methods still have 
problem regarding of high error rate. However, it 
has been demonstrated that methodological 
improvements strongly improved the quality and 
length of sequence reads.
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Thank you for listening!
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