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HIBRIDIZASYONA DAYALI
YONTEMLER

(SOUTHERN BLOTLAMA, NORTHERN BLOTLAMA)
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NUkleik asitlerin komplementerlige dayali
hibridizasyonuyla spesifik dizilerin varliginin arastinidigl
yontemler

DNA-DNA, DNA-RNA, RNA-RNA hibridizasyonu ve
denaturasyonunu temel alan teknikler gelistiriimistir.

Southern blotlama, Northern blotlama, floresan in situ
hibridizasyon (FISH), dot blotlama



DNA ve RNA Kimyasi

DNA polynucleotide chain RNA polynucleotide chain
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NuUkleotidler

Purines

Agenine Guanine
Pyrimidines
nucleoside M
Lnucleoside monophosphate —
—-nucleoside diphosphate———
~nucleoside tiphosphate Uracs Thymine

Adenine NH,
| Pyrimidines

N~ c’c\u

4
m{ |
N/C\N/CH

0—CH, o

/

H H Ribose
Phosphate groups H H Cytosine Thymine Uracil

base
OH OH V\

(a) Structure of adenosine triphosphate

Purines

N N. ]
Helal H(.\’ DC~C

—_—
Ribose or
deoxyribose Adenine Guanine

base

P
Adenosine triphosphate (ATP) Inorganic Adenosine diphosphate (ADP) P W r/

phosphate 2 c
(b) Hydrolysis of ATP Nudleoside  Phosphate Nucleotide




DNA Denaturasyonu ve Renaturasyonu

Replikasyon ve transkripsiyon sirasinda DNA cift sarmalinin iplikleri yeni
nUkleotidlerin polimerize olmasi icin dogal olarak ayrilir.

Deneysel olarak sicakligin artinlmasiyla cozeltideki DNA'nin denaturasyonu
saglanir. Termal enerjinin artisi DNA iplikleri arasindaki hidrojen baglarnni kirar.

DNA renatUrasyonu: Sicakligin dusmesi, pH ndtralizasyonu, iyon
konsantrasyonu artisi denature DNA'nin komplementer zincirlerinin
birlesmesini saglar.



DNA Denaturasyonu ve Renaturasyonu
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A EXPERIMENTAL FIGURE 4-6 The temperature at which
DNA denatures increases with the proportion of G-C pairs.
(a) Melting of doubled-stranded DNA can be monitored by the
absorption of ultraviolet light at 260 nm. As regions of double-
stranded DNA unpair, the absorption of light by those regions
increases almost twofold. The temperature at which half the

G

Percentage of G+C pairs

70 80 90 100 110
T (°C)

bases in a double-stranded DNA sample have denatured is
denoted T, (for temperature of melting). Light absorption by
single-stranded DNA changes much less as the temperature is
increased. (b) The T, is a function of the G-C content of the
DNA; the higher the G+C percentage, the greater the Tp,.

T Erime Sicakligli: DNA cift zincirinin
%50'sinin tek zincire ayiran sicaklik

G-C icerigi (H baglan artarsa T,
yukselir)

Ortam iyon konsantrasyonu r(<JIL'J§UI<
lyon konsantrasyonunda fosfat
gruplannin pozitif iyonlarla
dengelenmesi azalr, ifici gbc¢ler artar,
T, duser)

Formamid ve Ure gibi H baglanni
destabilize eden ajanlar (T,, dUser)

Ekstrem pH (T,,, dUser). DUsUk pH'ta
bazlar protonlanir birbirini iter. Yuksek
pH'ta bazlar proton kaybeder yine
pirbirini iter.



JEL ELEKTROFOREZI

Ik baslarda nUkleik asitler yogunluk-gradyent santrifigasyonuyla ayriliyordu
(1960lar). Elektroforez teknigi gelistirilince sedimantasyon hizi (S degerleri) ile
korele oldugu bulunmus.

MakromolekUllerin elektriksel alanda buyuklUk, yUk ve fiziksel ozelliklerine
goOre ayirma yontemidir.

Bir elektrik alaninin molekulleri hangi hizda hareket ettirecegi molekulun
ozelliklerine baghdir. Tankin iki ucunda yer alan elektrotlara uygulanan
voltqgjla gerekli olan guc saglanir.

Proteinler, aminoasitler, nUkleotidler, nUkleik asitler gibi bircok biyolojik
makromolekUl iyonlasabilen gruplarn sayesinde ortam asitligine bagl olarak
cOzelti icerisindeki bir jel matrikste anyon (-) veya katyon (+) olarak bulunur.
Net yUke gore anod veya katoda dogru hareket ederler,



notral ve bazik pH ortaminda DNA'nin seker-fosfat iskelefti (-) yuklodur.

her nukleotid net bir negatif yUk tasir. total nUkleotid sayisi molekulun
bUyUklugUyle orantilidir. sonu¢ olarak jel elektroforezinde nukleik asitlerin gocu
esasen buyUklUklerine baghdir.

Elektriki alana
maruz kalan
nuUkleik asitler,
katoddan anoda
dogru en kisa
fragman en hizli
olacak sekilde
bUyUklUklerine
goOre hareket
ederler!




n Horizontal slab gel

Jel elektroforezinde nukleik asitlerin migrasyon mesafeleri tahmin edilebilir. Lineer ikili
sarmal DNA fragmanlari, molekUler agirhigin logaritmasiyla ters orantilidir.

Marker ya da ‘ladder’ denilen molekuler agirlik standartlan érneklerle birlikte kosturulur.

Jel matriksi cogunlukla deniz yosunu ekstraktinda dogal olarak bulunan lineer bir
polisakkarit olan agaroz kullanilir.

NUkleik asitlerin elektroforetik hareketliligi tamponun bilesimi, konsantrasyonu ve iyonik
glcune gore deqgisir.

Tris-Borat, Tris-asetat, Tris-fosfat ve EDTA ile tampon hazirlanir.
Jeller floresan DNA boyalaryla (EtBr veya SYBR Green) boyanir.



EtBr floresan boyama

2. Fluorescence excitation with UV Transilluminator

Ethidium bromide Ex: 300nm / 518nm

EM: 605nm

. UV transilluminator with

254,312, 365nm have been used for EtBr
in conventional practice.

» UV has high energy and distinctive
Ex/Em which enable to detect band with
more clarity. However, sample

deterioration and harmful effects on
human body can not be ignored at the
same time.

Cogunlukla 10 mg/mL
konsantrasyonda sulu
cOzeltisi kullanilir.

sSDNA veya RNA
boyamasi daha
duyarsiz o nedenle 10
kat fazla nUkleik asit
gerektirir.



Lineer DNA molekullerinin ayrimi icin tavsiye
edilen agaroz jel konsantrasyonlar

% agaroz DNA biiyiikliik araligi (bp)

0,75 10.000-15.000
1,00 500-10.000
1,25 300-5000

1,5 200-4000

2,00 100-2500

2,5 50-1000




DNA restriction fragments

Place mixture in the well of
an agarose or polyacrylamide
gel. Apply electric field

~—— Gel particle

Molecules move through pores
in gel at a rate inversely
proportional to their chain length

v

Subject to autoradiography
or Incubate with fluorescent dye

e Signal corresponding
to DNA band

M
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Southern ve Northern Blotlama
basamaklari

DNA/RNA Separation by Gel Electrophoresis Probe Detection on X-Ray Film

| |

DNA/RNA Blot on Nylon Membrane Probe Binding to Specific DNA/RNA Sequences

Incubation with Radioactive Probe




Southern Blotlamo

DNA

Cleave with
restriction enzymes
Gel

Nitrocellulose Autoradiogram

Filter Nitrocellulose Hybridize with
paper Gel labeled DNA or

III RNA probe
—

Alkalme solution

Capillary action transfers
DNA from gel to nitrocellulose
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 DNA izole edilir

« Enzimatik, kimyasal ya da fiziksel bir ydontemle fragmante edilir

» Jel elektroforeziyle DNA fragmanlar ayrilir

« Alkali cozeltide DNA denature edilir

» ssDNA parcalar tampondaki iyonlarin etkisiyle naylon membrana dogru ifilir
« Transfer: (+) yuklU membran DNA parcalarnni kendine baglar



Southern Blotlamo

Prehibridizasyon (Bloklama): Naylon veya nitroselUloz membran somon
sperm DNA'sI iceren bir prehibridizasyon solUsyonuyla yikanir. Geriplan
gUrUltUsunU azaltmak icin non-spesifik DNA interaksiyonlar bloklanir.,
Cogunlukla ‘Denhardt’s Solution’ kullanilir.

32p etiketli prob hazirlanir
Hibridizasyon

Probun otoradyografiyle tespiti



Northern Blotlamao

Spesifik MRNA tespiti

Protokol Southern blotflamaya
cok benzer. RNA'lar
formaldehitle hazirlanmis
denature edici agaroz jel
elektroforezinde ayrilrr.

—— __B-globin
mRNA

A EXPERIMENTAL FIGURE 9-27 Northern blot analysis
reveals increased expression of B-globin mRNA in
differentiated erythroleukemia cells. The total mRNA in
extracts of erythroleukemia cells that were growing but
uninduced and in cells induced to stop growing and allowed to
differentiate for 48 hours or 96 hours was analyzed by Northern
blotting for B-globin mRNA. The density of a band is proportional
to the amount of mRNA present. The B-globin mRNA is barely
detectable in uninduced cells (UN lane) but increases more than
1000-fold by 96 hours after differentiation is induced. [Courtesy of
L. Kole.]




Floresan In Sifu Hibridizasyon
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Spesifik bir DNA sekansinin varligini ve
kromozom Uzerindeki lokasyonunu tespit
eden molekUler sitogenetik bir teknikfir.

Genlerin kromozomlara haritalanmasinda
kullanilan guclU bir yontem.

Cesitli kromozomal anomalilerin
diagnozunda yaygin olarak kullanilir.

Kromozomlardaki cok buyuk degisimlerin
tespit edilebildigi sitogenetik bir yontem
olan karyotiplemeye gore cok yuksek
cOzunurlUkte veri saglar.
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Fluorescently allow probe access to target DNA
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Karyofipleme
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Centromere

<« EXPERIMENTAL FIGURE 10-28

G bands produced with Giemsa stains
are useful markers for identifying
specific chromosomes. The chromosomes
are subjected to brief proteolytic treatment
and then stained with Giemsa reagent,
producing distinctive bands at characteristic
places. (a) Scanning electron micrographs
of chromosomes X, 4, and 5 show
constrictions at the sites where bands
appear in light micrographs (insets).

(b) Standard diagrams of G bands (purple).
Reglons of variable length (green) are most
common Iin the centromere region (e.g., on
chromosome 4). By convention, p denotes
the short arm; g, the long arm. Each arm is
divided into major sections (1, 2, etc.) and
subsections. The short arm of chromosome
4, for example, has five subsections. DNA
located In the fourth subsection would be
said to be in p14. [Part (a) trom C. J. Harrison
et al., 1981, Exp. Cell Res. 134:141; courtesy of
C. J, Harrison.]

Bir bireyin genomunun tUm kromozomlarinin
analizi

Klinik sitogenetik insan karyofiplerindeki gros
degisiklikleri tespit eder. Birkac megabazlik
veya daha fazla DNA degisimleri.
(delesyonlar, duplikasyonlar,
franslokasyonlar, inversiyonlar)

Mitotik hucrelerin karyoftipleri kromozomlarin
en kondens konformasyonlart metafaz veya
prometafaz sirasinda yakalaniyor. Kanser
diyagnozunda tUmor biyopsileri veya kemik
iligi ornekleri, prenatal diyagnozda amniyon
sivisi veya koryonik villus ornekleri, diger
taramalarda periferik kan veya deri
biyopsileri DNA kaynagi olarak kullanilir.

Giemsa boyamasi (G-bantlama)
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A EXPERIMENTAL FIGURE 10-29 Chromosomal
translocations can be analyzed using banding patterns and
multicolor FISH. Characteristic chromosomal translocations are
associated with certain genetic disorders and specific types of
cancers. For example, in nearly all patients with chronic
myelogenous leukemia, the leukemic cells contain the
Philadelphia chromosome, a shortened chromosome 22 [der

_—~ Normal chromosome 9

“Philadelphia
— y chromosome”
(™ ) der(22)

Normal chromosome 22 ,_{6 )

y.

(22)], and an abnormally long chromosome 9 [der (9)]. These
result from a translocation between normal chromosomes 9 and
22. This translocation can be detected by classical banding
analysis (a) and by multicolor FISH (b). [Part (a) from J. Kuby, 1997,
Immunology, 3d ed., W. H. Freeman and Company, p. 578; part (b)
courtesy of J. Rowley and R. Espinosa.]
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+ Figure 3: Spectral karyotyping and multicolor-FISH
paint each human chromosome in one of 24 colors.
Cytogenetic localization of DNA sequences with
fluorescence in situ hybridization (FISH).




