Toplam DNA Dizisi Saptama
Yontemleri ile Mikobakterilerde
Hizli llac Direnci Belirlenmesi
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Mikobakterilerde ilac direnci saptama:

Kaltur

« Kultur ydntemleri: Evrenseldir. llac hedefi,
direnc mekanizmasi bilinmese bile
uygulanabilir. Uzun sirede sonuc verir.




Nukleit asit cogaltma ve mutasyon
saptama yontemleri

llac direncine yol actigi bilinen mutasyonlarin bulundugu boélgeye
baglanan 6zgil proplar ile saptama. ilaclara direncli tiim suslar

Sd ptanamlyo I. (Ornegin Xpert rpoB 1491F mutasyonunu saptayamiyor.)
Polimorfizimler, duyarli bakterilerin hatali olarak direncli oldugu

sonucunu verebiliyor.

Pahali yéntemler. 5:
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Toplam DNA dizisi saptama yontemleri
* |lac direncine yol acan tum mutasyonlari
saptayabilir

* |lac direncine yol actigi daha 6nce bilinmeyen
mutasyonlari ortaya cikartabilir

* Epidemiyolojik veriler de sagliyor
* Hala cok pahali ve zor ydntemler

I
GGTTGTTTCTGTTGGTGCTGATATTGCTTTTGATGCCGACC

—




DNA dizisi saptama yontemleri

Allan Maxam

Walter Gilbert



Maxam Gilbert Kimyasal Kirilma Yontemi

Maxam=Gilbert

sequencing = modifications Cleavage at: A+G G C

¥

TABLE 13.2 Chemical Modifications Used in the Maxam-Gilbert Pcer Pacrac 2P

G
Method

32

PGCTAC PGCTASZPGC

Pecracer 32Po:;cm

Base Specific modification”

Methylation of N, with dimethyl sulfate at pH 8.0 makes the

C,—C, bond specifically susceptible to cleavage by base

Piperidine formate at pH 2.0 weakens the glycosidic bond of
adenine dnd gudnino b\ pmtonating nitrogen atoms in the

Hydrazine opens pyrimidine rings, which recyclize in a five-
membered form that is susceptible to removal

In the presence of 1.5 M NaCl, only cytosine reacts appreciably
with hydrazine

1.2N NaOH at 90°C results in strong cleavage at A and weaker

cleavage at C

“ Hot (90°C) piperidine (1 M in H,0) is used to cleave the sugar-phosphate chain of DNA at the
sites of chemical modifications.




Fred Sanger




DNA'daki Seker Fosfat Baglar

DNA - Showing One Complete Turn Of The Double Helix Pyrimidine

Thymine

Cytosing

Deaxyribose

Phosphale

Hydrogen bonds




Sanger Zincir Sonlandirma Yontemi

Dideoxynucleotide




Sanger Zincir Sonlandirma Yontemi

2P-TGCACTTGA

ACGTGAACTTGCGTACGA

Zincir sonlandiran A

32P-TGCACTTGAACGCA

2P-TGCACTTGAA

¥P-TGCACTTGA

2p.TGCA
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DNA Dizisi Saptama Jelinin Radyogrami
ATGC ATGC A
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Zincir sonlandiran floresan boya ile isaretli
dideoksi-nukleotitler

H OH




Kapiler Elektroforez







! 3100 Data Collection Software - Version 1.1
Fiz View Instrument Tools Service Help
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Toplam DNA Dizisi Saptama
(Next Generation Sequencing)

“Shot gun
sequencing"

Extract of homologous contigs by blast to reference

Rastgele atis
dizileme

Trimming non-homologous ends

T
“Delikli demir ¢ikti
Mertlik bozuldu”

Koroglu

Filling in gap by non-homologous sequence




Pirodizileme

Ligaton

Selection
(Isolate
AB
franments
only)

Signal image

0 - poymeese
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Annedbpimer

232

Sulfurytese

Lucferasa \_/\k_/

Light + oxy lucifenn




Pirodizileme

Polymerase

I
FEGGAGRLTALT

Sulfurylate

Listilerase




Pirodizileme

Template \J

New Sequence N . ATP
2. Sulfurylase 3. Luciferase ] Light Peak

1. Polymerase
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lyona duyarli dizi incelemesi
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nucleotides




Nanopore Dizileme

GGTTGTTTCTGTTGGTGCTGATATTGCTTTTGATGCCGACC
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Toplam DNA Dizi Incelemesi ile
Mikobakterilerde Ilac Direnci Saptama

 Tim DNA’nin tamama yakin okunabilmesi icin
ayni DNA dizilerinin en az 20 kez okunmasi
gerekiyor. Bu da 2-3 gun surebiliyor.

e Kultdr sonrasi yapilan toplam DNA dizilemesi ile
ilac direncinin saptanma suresi 25-30 gin(
bulmus (hizl kaltdr ile ayni zamanlarda).

 Dogrudan ARB+ ornekten yapilan calismalar ile 1-
2 gliinde sonuc elde edilebilmis. 12 saate
indirilmeye calisiliyor.

* Maliyet 400-1000 USD arasinda degisiyor
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