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ABSTRACT: Large-scale DNA sequencing technology is a very important tool for us to know genetic information of human and
other species, and is widely used in the fields of molecular biology and basic medicine. Because second-generation sequencing is
high-throughput and low cost, the sequencing task, which only could be completed in the large-scale sequencing centers in the past, can
be accomplished in many common laboratories now by the second-generation sequencing technologies. However, some drawbacks still
exist in second-generation sequencing technologies such as laborious process of library preparation and still high sequencing cost. To ov-
ercome these drawbacks, a new second-generation sequencing technology and some third-generation sequencing technologies have
developed in the past three years. These new large-scale DNA sequencing technologies not only inherited the advantages of high-throu-
ghput of the early second-generation sequencing technologies, but also improved the process of library preparation, simplified the
sequencing operations, reduced the sequencing cost and shortened the sequencing time. In this review, we briefly introduced the princi-
ples, features and prospects of the latest large-scale DNA sequencing technologies.

Key words: Large-scale DNA sequencing; Single-molecule sequencing; Second-generation sequencing technologies; Third-generat-
ion sequencing technologies

Chinese Library Classification (CLC): Q331, R394-3, R446.1 Document code: A

Article ID:1673-6273(2012)19-3789-05

. 2005 454 I Solexa 2l
N SOLiD Bl
mRNA 6] .,
- Sanger .
* 2011ZX08012-005
1985- Tel: 13451890505 E-mail:cpuwgj@163.com

A E-mail:ghzhou@nju.edu.cn
( 2012-04-06 2012-04-30)



- 3790 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.19 JUL.2012

N N - - o 314Chip 318Chip Ton
" . torrent 10 Mb 1 Gb,
SOLiD
R . 2012 1 30
N o Life Technologies
1 Ton torrent ~lon Proton °
1000 o
Ton torrent 454 Ton torrent N
DNA 9, 10]
1 - . Ion torrent
PCR 200 nt Life
DNA Technologies 2012
4 dNTP pH 400 nt
dNTP H* Ion torrent
-8, Ion
Ion torrent torrent Ion torrent
dNTP N PCR
5 Ion torrent .
- R ™
/
Signal [h- ] ]
—
Proc. %y
N _/
1 Ton torrent o
Fig.1 The principle of Ion Torrent sequencing technology
2 HeliScope 3ot 20
99.995 %., PCR PCR
o HeliScope
. HeliScope 013, 14]
PCR N
DNA 2 . DNA
i AC.G.T 3 SMRT
dNTP SMRT 3
5 DNA
o DNA DNA DNA
o dNTP
o He- dNTP
liScope dNTP
o dNTP
i DNA
HeliScope 35 Gb dNTP



www.shengwuyixue.com Progress in Modern Biomedicine Vol12 NO.19 JUL.2012 « 3791 -
dNTP o
SMRT
s, 1.5 nt/ 3000 nt
SMRT HeliScope . SMRT
[17 18]
HeliScope
1 s
)OOOOOOOC)O(S.
1 DNAsel/Shearing
So00cx Sooc0a
1mmimnm¢mse
+'A'+'AF|-
5.
5
V\:\'\smﬂn NN
Mm 1
bt
&
7
&)
[
2 HeliScope [“1
Fig.2 The principle of HeliScope sequencing technology "
A B

Intensity

xﬁm i |

Excitation

3 SMRT 1]
Fig.3 The principle of SMRT sequencing technology [

DNA
4 Oxford
Oxford ° R "
o- Oxford
o- 15
4 o
DNA
DNA
119,201
Oxford Nanopore Technologies

dNTPs
1000
20-400 nt/s
Oxford

4% . 2012 Oxford

Oxford



+ 3792 .

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.19 JUL.2012

SMRT

2011 PDMS
DNA
22,2008  VisiGen
&% < Single strand DNA ’
dNTP
Exonuclease — &
’ Deoxyribonucleoside ° dNTP
a - Haemolysin— 9 monophosphate
y Cyclodextrin 212008  Henk
L LL DNA
“ DNA 2
4 Oxford en
Fig.4 The structure of Oxford nanopore ) -
6
1
Table 1 The characteristics of the four next-generation sequencing technologies
(Sequencing ) / L
(Sequencing (Average read (Raw read (Advantages) (Limitations)
technology) (Throughput/run)
platform) length) accuracy)
The PGM
Ion torrent ¢ 1Gb 200 bases 99%
Sequencer
HeliScope
HeliScope Single Molecule 35Gb 35 bases 95%
Sequencer
The PacBio RS
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