Genomun nukleotid ardicilliginin
oxunma prinsiplari
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Genomun Sanger iisulu asasinda nukleotid
ardicilliginin oxunmast

1974-cii ild> ki fargli qrup, biri Ingiltorads Fredrik Sanger
tarafindon va digori Amerikada Maxam va Gilbert tarafindan
eyni zamanda genomun nukleotid ardicilliginin oxunmasina
nail olmuslar va 1980-ci ilda birlikda Nobel miikafati ilo taltif

edilmislor.

\
Walter Gilbert



Sanger tarafindan 1zah edilmis metod asan va eyni zamanda
DNT-nin #bii amplifikasiya proseslorina tam oxsar
oldugundan, Sanger-in §arafina sanger iisulu
adlandiriimigdrr.




Eyni zamanda dideoxy ardicilliginin oxunmas: (didoxy
sequencing) va haomgcinin zancirin  terminasiyas: (chain
termination) kimi adlanan Sanger metodu dideoxy nukleotidlori
(ddNTP’s) va normal nukleotidlarin asasinda hayata kecirilir.

Dideoxy nukleotidlari mahiyyatca normal nukleotidlara oxsar olub,
3’ karbon hissasinda hidroksil (OH) grupu avazina, hidrogen (H)
atomuna malikdirlar.
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Didoxcy nukleotidlaori Kimi modifikasiya olunmus nukleotidlar,
bir sequencing daxilina Integrasiya olunan zaman digar
nukleotidlarin alava edilmasinin qarsisini alir.

Didoxcy nukleotid ila sequencing-a2 qosulan névbati nukleotid
arasinda fosfodiefir rabitasi yarana bilmadiyindan, DNT

zancirinin qurulmast (uzanmast) sona catir.



Tag polymerase+Primer+DNA+dNTP

Tag polymerase+Primer+DNA+dNTP

Praymer

S'GAATGTCCTTTCTCTAAGS'

Tag polymerase+Primer+DNA+dNTP [

Tag polymerase-+Primer+DNA+dNTP



Sonra zancirvari polimeraza reaksiyasi yerina yetirilir va hor
tyubda olan PZR mahsullar: poliakrilamid geli iizarinda
elektroforez edilir.

Foarz edak Ki, asagida gostarilon 49 nukleotiddan ibarat Dir
DNT fragmentinin ardicilligini oxumaq istayirik.

'CTTACAGGAAAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCAAGY!

DNT sintez edilon zaman nukleotidlar DNT polimeraza
vasitasilo artirllan zoncira alava olunmaga bagslanwrlar. LakKin
DNT zanciri artirdlan zaman normal nukleotid yerina zancirda
dideoxcynukleotidinin yerlasmast ana zancirin uzadilmasinin

dayandirilmasi ila naticalanir.
Misal olaraq, “G” tyubuna baxdigda, miixtalif mahsullara rast

galmak miimkiindiir.



S'qGAATGTCCTTTCTCTAAJTCCTALG

3'=-CTTACAGGAAAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCAAG-S!

S'-GAATGTCCTTTCTCTAAQTCCTAAGTCCTCCG
3'-CTTACAGGALAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCAALG-S"

S'=|GAATGTCCTTTCTCTAAGICCTAAGTCCTCCGG

3'= CTTACAGGAAAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCAALG-5"

S'—GALTGTCCTTTCTCTAAQTCCTALGTCCTCCGGATG
' = CTTACAGGALAGAGATTCAGGATTCAGGAGGCCTACCATGALGATCALG-S'

S —JGAATGTCCTTTCTCTAAJICCTAAGTCCTCCGGATGE
3' - CTTACAGGAAAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCAALG-S'

S'=-|GAATGTCCTTTCTCTAAQTCCTAAGTCCTCCGGATGGTACTTCTAG
3' - CTTACAGGAAAGAGATTCAGGATTCAGGAGGCCTACCATGAAGATCALG-S'



Folvacrylamide gel electrophoresis of the "z reaction
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5 T CCTAAGTCCTCCGGATGGTACTTCTAGTTCS

5'GAATGTCCTTTCTCTAAGS'
Praymer



1974-cii ildan bari texnologiyalarin tokmillasdirilmasi sahasinda alda olunmusg
coxsayll nailiyyatlorin movcudlugu tadricon Sanger iisulunun kohnalmasindo
taacciitb dogurmur. Lakin Sanger metodunu avaz edan yeni texnologiyalarin
hamist1 Sanger iisulunun isloma prinsiplorina asaslanir. Avtomatlasdiriimis
sequencing qisa zaman fasilasind> genomun bdoyiik hissasinin oxunmasina
sorait yaradur.

Avtomatlasdirilmis prosesds AddNTP-larin har biri forqli ronglarls etiketlanir va
bir yerda biitiin reaksiyalar yalniz bir tyub daxilinda yerina yetirilir.

e 1abel
’ chain te rrination with ddGTF

a'- ToCTCCE
3 - FAGACTTAC A A & AGAE T A A TTC A AR TACC AT A AGGATC AR5 1

Q chain te rmination with d4ATF

5'- TOCTCCEA
3 - FEFAGACTTAC AL A AGAGATTCAGEFATTC AGGAGFFCCTACC AT A AGATC A A5

’ chain te rmination with ddTTE
5'- ToOT
O =R S T B g B A A T A B T B S B o T AT A s T A f—5

Q chain te rnination with ddC TP

a'- T
3 =B AT TTAC A 8 A0 RS T AEAT T AGEAGE O TACC AT A REATC A RE-5



G4 TC

Here's what the products
would look like in
zeparate gel lanes.

Here's what the products
would lock like in
a single gel lanes.




fon Torrent

fon vyarmmkecirici sekvenator (lon semiconductor sequencing) DNT-nin
polimerlasmasi naticasinds ayrilan hidrogen ionu asasinda DNT ardiciliginin
oxunma metodudur.




Falymerase

Pyraphosphate

Polymemse

Hydrogen and pyrophosphate are released.



Termplate Stran

The nuclectide does not compliment the template - no release of hydrogen. .

L Dooo—

The nucleotide compliments several bases in a row - multiple hydrogen ions are released.



Mikro ciplor iiziirinda milyonlarla mikroyuvaciglar (microwells) movcuddur. Bir
zancirli DNT fragmentlarinin har biri amplifikasiya naticasinda miixtalif sayda bir

beadla birlasarak, tasadiifi sakilds ciplordaki yuvaciqlarda paylanirlar. Har bead bir
fragment demakdir, belalikla, milyonlarla bead milyon fragmentin tazahiirii demakdir.
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Hor yuvaciq altinda ISFET (ion-sensitive field-effect transistor) adli ion sensor mévcuddur.
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