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Alternative Sequencing Technelegies
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(cyclic sequencing).

* Microelectrophoretic sequencing
Microelectrophoretic sequencing< 7]&2] Sanger
method®} 2AIH 71950l 7I8FeE sequencing 9
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AATGCTAAATAATTCAACCCAAATTTAGTATTATTTA

% 3. Microelectrophoretic sequencing
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J&l 4. Example of sequencing by hybridizations
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* Sequencing by hybridization
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* Cyclic sequencing — massively parallel
sequencing
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The Next—generation Sequencing Technelegy
Clonal Amplification Techniques
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* Emulsion PCR
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* Polony PCR
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* Roche (454) GS FLX Sequencer
20049 &0 7Hg A& EA1H 454 sequencere
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A o & £9 adaptor’} annealing® 4 §lo] S|
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fragment7} 3714 082 2 Helw o] QIolthH %9 single
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Hiumina Genome Ansiyzer Workflow

J12 9. lllumina Genome Analyzer2| Workflow

J12! 10. ABI SOLID Sequencer?| ligation based sequencing
processet 2-base encoding system

sequencing reagent= E9J| cyclicet sequencing step®]
Al FH)7F E Zlolt), ofuf DNA polymerase”} 04t
7}= nucleotide®] 3 ~OH+= chemically inactivedt AE|2
gt cycleo] 34 nucleotideRdt 49 4= Y= modified
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thymine, cytosine ZtZ+& indentify3t 4= =S T2 A9
B3 tagel AIE0 glon st cycleo] U B
tagS AATL the nucleotideE £Y 4= YEE 3517
Aelg FoEHN thy cycles THISHA Hr, o] YHoRE

9% 4 %= sequence® Aol= 32bp~40bpol™ FHHL]

* Applied Biosystems SOLID Sequencer

20079 718 =7 EA1% ABI AH] SOLID sequencer
+ DNA ligases |83t 553} sequencing WS 0|83t
t}. Clonal amplification W# 2. 2% emulsion PCR #H4<
551 microbead®]l 4419 sigle DNA fragmentol|A] -2}
3t clone2 ¥A E3, microbeadE glass slide® EHO
covalently &¢It} Sequencing ¥ 4714 Mol &%
dyeZ 415 8bp9 oligonuceotide?} sequentialdlA|
ligation |31 Z-2}+9] -2 &34-5- detectiondtA| = o] signal
S HE3 5 6~8HA base FE2 cleavage step= E3]
AAET, o, FF tagke TA AAHC Ligation Ei=
8-mer+ semi—degeneracyS Zi=t| A WAL} F HA
2 o HAL A HA baseTt FalA Y UYWA=
randomd}A| A|&E|o] Qle}, WbA 2t cycles &8l A ¥
T A 32 Y B oA HAY sequenceE ¢S =

gt o]d IS universal primer?

o
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shiftingstHA a4 =¥ (Ld 10)2 Zo] A<
sequences = = QA E=t, olnf Z 3 signale] F+ 7}
9] sequence JHE LA E o] sequencing T UfollA]
3t W filtering® AREE 42 4 Slth 0|3 2-base
encoding system©| ©] platform®] Zoj AdojH Askst
sequencing readouts F+ 7|¥to] Hrch, dh#,
dinucleotide®] codingS 47t2 MozZnt s=d&
sequence® Hold 4 Sl AL sequencing Oth
positioni-E A|ZsH7] &
sequence?] YH=Z A4 sequence| B2 ©] sequence”}
AR 1 ths sequence’t 2REHIL A2 FF HEE
HH sequenceE 248l U2 4 k. (¥ 10) ABI SOLID
o] B4t read length+ 25~35 bpo]H, 12| runed £33
3~4GbpE ol & St} EE Y rund 59 B=7t
A Q¥ vk gttt

=219 Oth position> adapter

Cemparisen ef the Three Platferms

obx] A7W3E Al 744] platforme H|ia] BH, 94 clonal
amplification B2 454 sequencer 2+ SOLID sequencer
7} emulsion PCR WH& o]&3ttte 3550 glon,
[llumina Genome Analyzer® on-glass®lAl “bridge
amplification” WHS o] &3t Ut} Sequencing
chemistry= 454 sequencer, Illumina Genome Analyzer,
SOLiD7} Z+Zr pyrosequencing, polymerase—based
sequencing—by—synthesis, ligation—based sequencing=
Hedstar Qlek 2+ single DNA fragmento]] th3t “read
length”+ 250bp, 32~40bp, 35bp= pyrosequencing

chemistry7} 7H¥ £& 45 UeH AT stA T

1
2008 Winter



BT News w7z

pyrosequencing®] 7% sequencings A& reactor’t
Z sty 4%+ nucleotidet oligomero] &% tago]
gl 2ol ofy7] wiitoll Z+7HY| cloneLB2HEH Yo =
signale #2j5t7] 9I3k 2o Fasy| wizolt), whebAl

2 sequencing Wl H]3} run B sequence read”} 1/10
FE02 1) Y2 Holoh, Run § A4 sequence read Ho
A= sequence AA] FH tage © Illumina Genome
Analyzertt SOLIDE] 79 Gbp 529 sequencing©] §+ ¥
9 runl & 7}53d, SOLiDY Z$ WA clonal
amplification 3}l glass slidedl| clonesS &&= ¥,
llumina® %$ on-glasslA clonex W&7| &9
SOLiD| %7} multiplexing ability HollAl 25 A=
A 7}, s, SOLID9 ligation—based sequencing

chemistry+ one—base encoding systeme A3l ERAL

9 sequencing chemistry®t +EHTE, Two—base
encoding system< sequencing process U oAl
sequencing position? shiftingS 3 42< round’t

£ roundE 53 validation¥”] W&l one-base
encoding systemol| B|3f| i} o HSsit}, Z& oF4] EA
¥l A] Ao} okx|of sequence data®t AA| HEHE| gt AR=
OFA] W] oko- Akgto| Ak ABL AR ARA|O A EA] A7 =5+
A 71 TP Fio] Hheekal Adska glojA Agh
LT HollX= SOLID7F 7H Stk 24AHA 22 e &
et vl ol 3 HO runof] Ei= H-Eo0] 454, Nllumina
7} H|g=8kal, SOLID7F 5 vl Aol run @ sequence read
9] Z}ol2 QI3 Mbp & vl A= SOLDE}F Illumina”k

H| 528k =220] 31, 454 sequencert 108) o]4F HARCH
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2] 71| o] shtz mobxly| whzol 7Fsd Aot 2
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capillary array®llA] o1 Z|¢ parallel sequencing> 44
Tt 719) clone SA9] sequencing® 4~ 3= HEH o2 i)

e}, oAl= 2 F7Hobd 2 < el Gbp ©919] sequences
e 4= A H21e ™| human genome size?} 3 Gbp F=
2 e o, g O] run® & genome sequencing®
= o] o285t} oFF] 11 ulg HojlA $1,000 genome?
Althe] g ol A Al71AzRol 71719] Haga tigst
of W 7149 Qlsl7t o] oA 4= Wel $1,000 genome
Alh7t el st 4= Qlrhe AR 352 e o Al =2
obz] o|F platforme A% DA O|H, repetitive sequenceel]
tfgt Aelert "ozl 59 7164 At A EaL QAR
“next—generation” 2 2A419] 0J5 platform®] ¢l HEho|
oIt Genetics®] 50| next—generation®22] W3}z o]o]
A Aoleh= A= o3t technology®] 2Fxlel| &Jt Ao, o]
+ 2% markerd] 9&3sh= genetics7t oFd genome
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ek, Hioks 2 M3 Genomics®] AlHi7} E=slar Qleka
= pelo] opd Aot @
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