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NGS TEMEL ADIMLAR-1

e Kutiphane hazirlama: Sonikasyonla veya enzimatik DNA fragmantasyonu

* Adaptor ligasyonu

sonication or
digestive enzyme
—

genomic DNA i
fragment ends are attracted ligation of two fragments can occur
to one another by H bonding

double-stranded DNA fragments

‘sticky’ end ‘blunt’ end
N oH /

dimerization cannot occur

modified adaptor with 5'-OH terminus




NGS TEMEL ADIMLAR-2

*  Amplifikasyon

Emulsiyon PCR ve Képri PCR

DNA fragments Primers

DNA strands are attached

to cell surface at one end Ends are attached to surface

by complimentary primers

Denaturation forms two Repetition forms clusters

Enzymes create double strands separate DNA fragments of identical strands
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* jyon yari-iletken sekanslama



% ilk NGS (2005)
s pirosekanslama ve emiilsiyon PCR
ROCH E 454 GS F LX ¢ DNA kitiphaneleri boncuklar tizerinde
sabitlenir. Emulsiyon PCR araciligiyla
klonal amplifikasyonu saglanir.
Mikrokuyucuklar icindeki boncuklarda
DNA molekilleri komplementariteye
gore polimerize olurken kimyasal
reaksiyonlarda spesifik enzimler
kullanihir. ATP substrat olurken finalde
aciga cikan isigin tespitiyle ntikleotit
dizisi okunur. (Genis 6lcekli
pirosekanslama)
+** Her run 400-600 Mb DNA okunabilir




DNA fragmentasyon u Figure 1. Overview of the 454 sequencing system
Adaptorlerin ligasyonu

DNA fragmanlarinin boncuklara atasmani
Pikolitre plakada mikrokuyucuklar
icerisinde emilsiyon PCR ile amplifikasyon
Amplikonlarin pirosekanslanmasi ve
kemiliminesansin deteksiyonu

1) Prepare Adapler Ligated ssCNA Livrary (A-{insert}-B 2) EmPCR; Clonal Amplification on 28
beads lollowed by ennchirment

f\—é; '
* Homopolimerlerden gelen yuksek hata -t A
Oranl on tho GS 20 Sequonce

www.roche-applied-science.com 454 sciinces

* Reaktif maliyeti yuksek

4) Parform sequancing-by-synthasis




ABI SOLID SEKANSLAMA

SOLID (Sequencing by
Oligonucleotide Ligation and
Detection)

Interrogation problar; 3’-5’ yéniinde
2 prob spesifik ve 6 dejenere baz
olan oktamerler

16 olasi 2-baz kombinasyonu

P1 adaptore primer baglanir ve
komplementer probu DNA ligazla
eklenir. Floresan sinyal kaydedilir. 3
dejenere baz ve 5’ uctaki floresan
boya yikilir, yikanir.

siradaki prob ligasyonu

7 ligasyon siklusuyla ilk primer

uzamasi biter. Uriin denature edilir. 2.

tur primerle sekans devam eder

(a)

Universal seq primer (n) 'f 33 —T ;

~“P OFh,
Primer round 1 l 1 l ﬂ @
ok

P1 adapter TA Target sequence

‘ Fluorescence,
1.2-probes Excite four-color imaging

x. ¥ Interrogation bases
n Degenerate bases \ ./
z Universal bases *

Un'v\;rs& =8q pamear (n)
“Univarzal seq prmer (n—1)
Umvars;l S6q primes mes (n-2) |
TITITTTTTTTY
Umvers;l seq prener (n~3) T

5 Univarsal saq primer (n—4}
KR

DUAL INTERROGATION OF EACH BASE

Repeat ligation cycles Ligationcyclet 2 3 4 5 6 . (n :
cyces
"'”"”'K‘F FTCT Gr 1T CA' 65

wasaaanA AA GA CA AA GT CG

Reset primer {n — 1), repeat ligation cycles

¥

Primer round 2 ‘: T ' '| 1 base shift

Universal seq S
primer (n—1), ) CT GC TG AT CC CG

=) / 3

3
S T GA CG AC TAGG GC
Reset primer three more times
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Color-Space Coding

Interrogation Probes

‘TYnnnlzzro

3

4 Ynnnllxsr’" e

STTTTTITTT,
rrrrrrrr’o_/‘

JAYnnnlx:b

ClmagI Site

Emulsion Bead Ligase

l ;m%vnw -
A WLH{UMMMMMA,

Template
cleavage °

* Yuksek dogruluk

* Kisa okumalar esas dezavantaji

1 run yaklasik 7 gtin stirer ve 30 Gb veri Uretilir

Second interrogation of base



|ION TORRENT NGS SISTEMLERI




Yari iletken bir cip transistor ortam
pH’indaki degisimi (hidrojen iyonlarini)
algilar.

Tekrarlayan 9-10 bazda hatalar ortaya cikar

Floresan olmadigi icin ucuz

Template strand
Hydrogen ion released from
addition of complementary base
which is detected by pH sensor

1@
i f
il

Multiple addition of the same
nucleotide gives more intense signal



ILLUMINA NGS SISTEMLERI

MiniSeq

Welcome to MiniSeq

¢"

illumina




e Kopri PCR
e geri-donusimli sonlanma (ddNTPler geri-

¥ 3 4 . dontsimsiiz)
Adaptor modified DNA strand hybridized to
/ oligonucleotide anchor
Denature, | | | | * Adaptor eklenmis DNA fragmani flow celldeki

cleave

oligonukleotide hibridize olur.
 Kopriu amplifikasyonu klonal amplifiye DNA
clusterlari olusturur.

CHisor TRy LT » Clusterlar denattire edilir ve serbst zincirler yikilir.

SR el « Sekanslama primer ve POL ve 4 ¢esit geri-
donustimli boyali terminator eklenmesiyle
baslar.

* Floresan kaydedilir.
* Flor ve blok ayrilir yeni baz siklusu baslar.

Fluor
Incorporation cleavage
E—i —
Block
removal

o

..................

Template
strand




FASTQ

@AUUCKD
ACTTTGATGCTAGCTAGCTAGCTAGCT

+
897161231771 23175 @+
+-12333771712

HAUUCKD
ACTTTGATGCTAGCTAGCTAGCTAGCT
.
B9716123777123 7B O+
1233371712

AUUCKD
ACTTTGATGCTAGCTAGCTAGCTAGCT

+
B897161237271237?
+--1233371712
WAUUCKD
ACTTTGATGCTAGCTAGCTAGCTAGCT
.
B971612377712377




