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— AR P BRI ARE I KRBT T AR i .

I B B R e Ji o AR B A BT e AL ) T R Bl 1
I BAE B BT 200, a7 T FF . shiiaYdos
LN | LSRN A TRE . AR BF IR R B HLAEOIT, JFIUS T BRI BEE .
ABESEERA T el B0 R B OEFE P i 2 20 T IR B T 4 I BT
FERRETTIR, A BN AR BB AR 5E ST T 6

2 SRENFEARRIE

B AR R AR DA e 3 e S AR AR O HE 2R AR, IR TE MR EOREE T
S — AR T B B HERPE . R e 3 e P B R HAREE 1 B B AT S s — 4R
Sanger M FFHARAL D 3 458 MUY AL AP AT 55
H1F28 AR P B AR BRAE T 1 A4 0 10 5 A1 20 7 S A R A TR A 2 S5
PRI AR R BN PR ( deep sequencing ) o
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2.1 454 NIEHARER

Roche 23T Y 454 W7 R G025 AT E AR TE 1Al Akiz 5 i e-7
B0 454 MFACRI T EERERR LI, HEOR RIS 454 D430 e sl
PCR 4% AR (emulsion PCR, emPCR ) /Ly #4774

H AL 519 B 10K 5 5k DNA SCZER R DL K221 PCR RN G 4 — ik
IRA, WoRkS R B HEIE Y, ISR K ZE0RES & 1 5455 DNA 28 FAS
1A KBRS MR G TE BOM A K S5 2L, A FLI AR — A T e 22
PCR SN OB R i g, Sl ZRIER, BARHOKkR ML S T T4
FHIF B DNA #8501, SRJG &Mk, SR Il & 20 204 UM LRE S A LAR I,
BAAL R AR — oK, ALRBE L O I i i — &6 43, Horh— ]
LA 3 0 P BT AR A4, 53— T CCD 6 i 28 55 (1 YA A AR i
B EE I 5 >R P35 Gl e, R AR BRI 1 7™ 26 A G 25 S R EA TR I,
JIT UL AN FE R I v 2 R ] ATP BRI AL I AN 2E Y 2R B AE — IR A% 1 45 5 51 DNA
B LR R R R ER , T ATP BREELEG I R M A — RPN RN,
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SEAYEA R ES . PRI 0 HE b A 4 F ANTP SR —Ff,
BAMMALZ A BURRAGE S BRURZR Y] INTP #3538 h By EalcE AR A
AMRZTTTIR, XFEEAfE T DNA B B A3, XF A~/ INVLH Y DNA B
PR THER PO AL S ISE . 454 H2 AR G P15 UK B2 A 51 400 bp, il
1A P DR TAEE s, .

2.2 Solexa NMFEHR AR

Mlumina 23 & 4 Genome Analyzer T 2006 4F [a] t:, 1 J& 3 T Solexa £ R 1)
¥ 48, Mumina/Solexa M 7 B AR B BA S5 HUE 5 MG T (sequencing by
synthesis SBS) , JBFHMFFFIFTKIAL 200~500 bp HI/NA B, FHAE/NA BEWismhn L
ANk, A, M ssDNA SCHE, DNA 5Uslfl (flow cell ) FE J)
HFIX L ssDNA FEALHH R & TR SHRE R Y channel |

MR —FP 5 8 1 channel FYREF 4N, TRIREEEAREH, 3
FF ssDNA TEHER M TR 3 0 ) S A4 2 rh s IR bR i A R R
Fiz PCR ( Bridge PCR ) 4 B4/ % . Bridge PCR LA Sl 1 [ 5 ARk A
L BB ssDNA P 1A BT L dsDNA . KB dsDNA A5 A% ssDNA, 4kEEd 3
SR AW AR IR ER, fFh ssDNA #RTEA A AL EAE TR (cluster) |
WEA AR 1Y 500~1000 D FERERE DL,  MTTIABIRE SRR N — 2000 e Sz e
THE SR AR . “DNA cluster” Genome Analyzer 255 34X HEAT 51 53 #t

SR Z RIS I DNA SR 235 5 1 Ry A B R S O ehRic i 4
dNTP, HFiX2E dNTP (1 3" BB AL i fndr, DRI A s 4 S AES I
14~ dNTP. 7€ ANTP B INEN G iss LIS, FrA A ANTP A DNA R4
S . AR DI S v, HBOCIE DR, A&
WA CE S HTC s , FHB L H AL AR P45 R PO UE S RIC R e U
IMAAEZERFN B K D5 S 5% ANTP 1 37 BRI IER, LU T R —4E
FeRUN . WA, F5HH0 F BEARE BT A1 Solexa HEA MBI BE 0T LIGAE] 2 x 75
bp, HHE 454 $iAR, HIFSERF 0 PHE TAERY T BRI Y KRB, &
A E R g6 CR— IR AT
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23 BEHFNREEA

FE R 1 Helicos 23 FI 1) Heliscope B34 . PacificBiosciences /A
f) SMRT % A1 Oxford Nanopore Technologies 23 & 1FZERFSE AN K ALEAS> THAR
BRI = AR P H R . Heliscope £ AR SMRT £ A& HZEGAF Z A T
YORAL S F B ASE R AR R BIE ™= A B r A S AT . 5 AR EARE
BRI, MBI TREAEE , R Z AR R E )

B AR P BRI 1 1Y NG A5 5 1 B N 4 s AU A 1 R B 55y 1 i
PLEEROR Y (), P R PR ZE PCR X AN BRTT, SEEL T B0 7 R4k
AR T I AU BB AN PR AR T AR AL A AR D B R 7 i
AR A BT, AP T E ETIT IO ORI A A s I e AR
M2 5 FHAMII AN ssDNA (R 5 B A DI FIE iU msE , IFRATHIE AR X I~
SR B BABEIEEA TR , SR AT LA A b 3R e e UK B i/ S ) D TA A
ST A R ZH A T FER )

3 BEENFEARERIVEZHREHBNAE

HAF— PR LR LTI IR T i AR . X — 2k
PRI ARBM T (A, BRI PR 2SI . ASKIFAFR de novo T,
FORTT BATATIA BT 5N SRR i] LI SRt T, R A= 015 B
FEF A T PHE . A%, IMFRAHZ R R R g . BHF TR, #4s
4 Solexa/SOLID $E A [ /5738 15 Fl 454 FRSAZ S Sanger T H AR BB LA 1Y
RFAAILR TE BN ST T A, FIFZ05 - 0] LRI A, 32 sl
FERRRE, AR 25 SR e . 19140 Huang 2558 00 B AL I, 456 T
551 Sanger 14 ARFIEE —4C Mumina GA MFRAR, 53] T 26.5 x 109 4> 5
AL, T4 72.2 £ i B TR R 40551, b Sanger MJF B ARTHE] 3.9 4%,
IMumina GA 183 68.3 {58 24, Ilumina GA FEHUK N 42~53 bp, Dalloul 255
Roche 454 Fl Illumina GA $AR 58 B 1 KOG EEPIZH 09 SR IN P, Horr, 454 HR 5¢
B 5 A PIREE, GA HORSERL 20 A5 IN PR EE o 745 R 5 18 i KOG B PRI 2
90% (0.92/1.1Gb) , %&BL 6 mol/L. SNP, Tl 1.6 x 104 ~FE[H .
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R I N T DA S 2 0 A R AR B D BE R R A A S
X S 2% FE AP 3 (I, 2 st a0 5 T AR R = 5 R 8 % i PR 2 %
ke, MRS /] TARREARDL R A2 5 | AR gy HE55 00 LA
FETCS 2 ST R, 2 Sl 5 a] DL Sk FL MRt b 58 S Pl 11 35
TRER I, SR SR v A B TAE IR h it — DI SRy AR 2 5. B
e B SRR B A BT R A5 (DGE ) W . /)N RNAs WIJT . Rff2H
DFF . DNA FREAGINRY | Gy o S ET0E DNA I PS50 07 i AR AT T
PRI FE AL T TE 2%

T JUAF 38 S H AR 1 7 P RO IR AL T R s S T . (1) 5@
WA IRITS, TSl T RS, AR A8 11T 51 D) R 5 4
7 —AER . (2) FEFZSMESEE BRI s G a2, HEp sopE
HEAEIE R W PRAR TR R y), TR T XA ZRE s, (3) il i)y
FARSER T LA RN, CHRIHIEE B B M A, S kAl
(I P S AR 92 U b — A A . (4) il sl P HoR A R e, ol
VRN T A D3R 239 98 A TS RIS SR i, v 3 0 P B AR X i 4k
PR AR 23 KA S LRI 5T R LR DR 4 A S A A5

R T A P P AR A R A, RIS A b AR I R AR e
FERP AR B P PR AR SE A . Ak B0 8 B R 2 AT E Y, AT
FIFH Solexa 1 SOLID A, T 7% 42 (14 3 I ZH #EA T I P B, U522 Solexa 5§,
SOLID AR5 454 FAR S — A P B ARSI [F 58 5L, LACRIEN T (4 e 38 12t K%
WERA . R SRR ST R AR, HOARAS AR, AR B A i
WARFBR , BUTE T BE MR AL 2 B AL AR AT B, B(EARAS T3 H4LfE A,
il RN e, R — MR, A S LB

R P
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High-fluxed DNA Sequencing Technology and Its

Application in Agricultural Science Research

Zheng Yiyi

NorthEast Forestry University, Harbin

Abstract: High-throughput sequencing is a major breakthrough in DNA
sequencing technology development, the emergence of high-throughput
sequencing technology provided an unprecedented opportunity to modern
agricultural scientific research. This paper summarized the principle of the
454, Solexa and SOLiD second-generation high-throughput sequencing
technology and the latest progress of the HeliScope and Pacific Biosciences
SMRT, as represented by the single-molecule sequencing technology. On this
basis, the high-throughput sequencing technology was summed up in genome
sequencing, transcriptome sequencing, small RNA molecules and digital gene
expression profiles and other research areas in agricultural research. Finally,
the characteristics and development prospect of high-throughput sequencing
technology was noticed.
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