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The Mechanisms of the Third Generation Sequencing Technology
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ABSTRACT: In this review, I describe the mechanisms and features of the third generation sequencing technology which is a new
generation of single molecule sequencing technology, introduce the True Single Molecule Sequencing (tSMS™) of Helicos, the Single
Molecule Real Time (SMRT™) DNA Sequencing of the Pacific Bioscience, and the single-molecule nanopore DNA sequencing of the
Oxford Nanopore Technologies. The advantages compared with the second generation sequencing, the problems and its future persp-
ectives will be discussed here.
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Fig. 1 Single-molecule sequencing sample preparation and imaging of single-nucleotide incorporation.
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Fig. 2 Principle of single-molecule,real-time DNA sequencing.
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Table 1
Second-generation sequencers Third-generation sequencers
454-FLX Solexa SOLID Helicos TSMS PacBio SMRT Nanopore
Read-length bp 240-400 35 35 30 100 000 Potentially unlimited
Cost/human genome(US$) 1 000 000 60 000 60 000 70,000 Low Low
Run time h/Gb 75 56 42 ~12 <1 >20
Ease of use Difficult Difficult Difficult Easy Easy Easy
PCR
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