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WG BRI AL (B Le) s B — AT EhRIC Y 5
RN Z T MR G R AW, Ve, M 2N
S5 B 48U% (total internal reflection microscopy, TIRM)
PEAT R AR (&1 1d) , Z S5 D) T 9¢ ' Yook A4 ] K&
Ve e, ovF F— P EIFIRIBA (K le) . il
BB K IN AN R 0 B S AR B, S0 AT L S S
P B TFIREARCR T CyS (MIWE-S-5 ) 9¢ i 3L A
(AR R GRS P | K s OO, Bk
PEACTE 64Tnm AL ) FR B I RS2, BEAS B 310 % 5
BAANTRFE D, AT 5 R 5 At Jy 2k 20 1] B 300 4 T
ANFHIR) LR R B AR A 55 BE A eI



126

i E £ TFEZ=E China Biotechnology

Vol. 33 No.5 2013

.
O AN

= [om [ [ e [P ][ A A

~SEEEAE

l Position

1 2. 3

Position

]l 2 3

G| G

e

Template

Basoi#

17 |18

o0 #

e [ha |
5]

(nd(nh 21 0 =
2= > | o
i [~ |~
e (= | [

(@

(] (3]
|~

E 1 Helicos Ba4FillFE

HANEERBZETRAMREHERRE

BEERIZEBRBMENMN GEFRERIOLAERHIREREE

Fig.1 Helicos single-molecule sequencing sample preparation and imaging of single-nucleotide incorporation (a)

Image series illustrating template-specific base addition, successful rinsing, and successful linker cleavage (b)
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B RIS, RS TR SRR IC R TR 2 72 /NL Y
IR DI b Bl R B Wl R AT 2 8D, SO R i &
TEWOEIR (Excitation ) i UK T & 206, #4596 1)
TSR] LLAIE ANTP P2, S 58 IR 2O thRid 2
PR G BFIBR MR ZMW /L, B RS 5 G
ANTP fy T3 A PEOGAE 5 R XM A A2 F
SRl A

SMRT (I)_IJ TN, A A e R VB S B RE i DNA 1Y
FIWE RN T B R LA R I



2013,33(5)

AT 4 505 R AR K R 127

HR B A RE A AR D, B o v BT A R e AR D
[N RN e SR R S E TR IR RC IO BUR - IV B DR Ty
TER I B

Pacific Biosciences 2\ H] 85 = B4y SZH I 7 &
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Tablel The different parameters comparison of the third generation sequencing technologies
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P R, 3CPE ) 4 1R
Helicos ( tSMS) 25 ~45bp 97% 10 12, 24 8d $1 BN DNA P71 BRI
U
87% (el e
PacBio( SMRT) 1000 ~4500bp 38), 9% (W "> 0.5-1h $2 0 RBHS, HER f{fﬁgﬁﬁ?ﬁz
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EER:wabrY | [=i e ) ' TR
Oxford DA =KAo  ET  HE BE
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g MVIL 2 Py S 4 £ 2
B i EATILI R
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Ton Torrent 200bp >98% >500 /1 2h $1 ACESE R, 3 PR [F] SR AR i 5

1.4 ETF FRET FHA
SEFAEHERAE 5 {33 (luorescence resonance energy

transfer, FRET) B934 54 2 i1 VisiGen Biotechnologies

OSTITF R, AR IR S b 0k PR 2 O B 165 1

DNA ST DNA AR 73] 5 16 [ AR T, 7EBEAN ]
PO ATOCHEAPRIC (POEPRCT v BRRER L, SO
SEME S PYIR) T TRIB AR, 2Bk — 4> FRET {5
Z,fd DNA 735506, T A GHI B AN FE 7S T ik 2
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Fig.2 The third generation sequencing platforms

(a) Pacific Biosciences SMRT Real time single-molecule DNA sequencing platforms (b) The Oxford nanopore sequencing platforms (c¢) Life

Technologies co. FRET sequencing platforms  (d) The ion Torrent sequencing platforms
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I T B, 17 24 A5 A Bl B A M M I, 2R 5 i 18 T Ok,



2013,33(5)

AT 4 505 R AR K R 129

A AT 06 ) B 1B 1 KD 408 1 ok o 06 22 ) ) B 5 A0 2
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K2F T SMRT Pl H A 5-hmC i 2 E AL 2FARIC
Dbk i A 5-hmC ol R A ) ) AR
FOEL, AT E ARG DN B DNA AL G045 N6-HT JE i gt
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TFHAZ RS> F 1 I P RE A5 AG I EARAR (K2 1% ) 5
TLGRAR T Rk TR Y B e
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i = AR 5 B AR S I A AR e, AT A B 4 R
RNA PEATIFFE A T %0 4 5 L UM A0 P F) 25 3
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HERAL I 5% AR B TR A ) 50 A3l 8 11 6
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o FL I 5 e AR B R 3, 2 A B
SO 00 240 L A0 2 21 PN i PR 3R KT [ s %o 35 PR
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WAEFRIC I E , 4 B A 5 89T T SR ST
i & 23 aod S I i B R T KR A 22 50 MR, IE AE
TINPR 28 A ARSI AR 3 B LA Sy 5 il g AN VR AR VA 9T
{7/ R
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Abstract

With the development and application of next generation sequencing technology (NGS), some

disadvantages are emerging. The third generation single molecular sequencing technology, to a certain extent,

may offset these disadvantages of the next generation sequencing in application. This study elaborated the 4

sequencing principles of the third generation single molecular sequencing technologies, compared the advantages

and disadvantages with these sequencing technologies, and presented their application in genome sequencing,

methylation research, RNA sequencing and medical research.
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