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Abstract: The Sanger sequencing techniques, also known as the first-generation sequencing techniques and
the gold standard of sequencing, have promoted the completion of “working draft” of the human genome,
but the disadvantages of low throughput and high cost limit its large-scale application. The
second-generation sequencing techniques, also known as the next-generation sequencing techniques, have
widely used in basic research and clinical application because of its high throughput and low cost, but the
short reads has always been an unavoidable shortcoming. Then, the emergence of the third-generation
sequencing techniques, with the long reads, provides new technology selection for the analysis of complex
repetitive regions on genome sequences and the assembly of high-quality genomes. In recent years, the
third-generation sequencing techniques have been further developed, and have gradualy demonstrated the
clinical application value. This article reviewed the research progress and clinical application of the

third-generation sequencing techniques.
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Figure2 Overview of the HeliScope sequencing process.
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Figure3 Overview of the single-molecule real-time sequencing process.
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Table1l Partial parameter comparison between the third-generation sequencing techniques

Sequencing Platform Read length Time spent Throughput per flow cell Read accuracy References
technology (h)
Helicos HeliScope 25-55bp >48 28.0Gb >99% [8]
Pacific RS >60 bp >6 2.0Gb 87%-92% [12]
Biosciences gequel >100bp  >20 20.0 Gb 87%-92%
Sequel 11 >200 bp >30 160.0 Gb 87%—92%
Oxford Flongle >2 Mb >16 20Gb 87.09%-98.3% [12]
Nanopore  \iniON >1500kb >48 30.0 Gb 87.0%-98.3% (Nttps://nanoporetech.com)
GridION >1500kb >48 150.0 Gb 87.0%-98.3%
PromethlON  >1000kb >72 8.6Th 98.3%
QNome QNome9604 150 kb >8 1.5Gb 99.8% (https://qgitantech.com)
Geno Care Geno Carel600 <50 kb <24 16.0 Gb >99.0% (http://www.genemind.com)
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